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CHUONG 1: HE THUC LUQNG TRONG TAM GIAC VUONG

I. MOT SO HE THU'C VE CANH VA PUONG CAO TRONG TAM GIAC
VUONG

Cho tam giac ABC vuong tai A, dwong cao AH.
e Dinh li Pi-ta-go: BC? = AB*> + AC*
e AB*=BC.BH, AC?>=BC.CH e AH® = BH.CH

1 1 1

e AB.AC = BC.AH o~ -_al —
AH?> AB*> AC

Bai 1. Cho tam gidc ABC vudng tai A c6 AB =3cm, BC = 5cm. AH 1a dudng cao.
Tinh BH, CH, AC va AH.

HD:

BH =1,8cm, CH =3,2cm, AC=4cm, AH =2,4cm.

Bai 2. Cho tam gidc ABC vuong tai A c6 AC = 10cm, AB = 8cm. AH la duong cao.
Tinh BC, BH, CH, AH.

HD:
BC=2V41: BH=32\41/4]1 : CH=5041/41: AH=40N41/41.

Bai 3. Cho tam giac ABC vudng tai A ¢6 BC = 12cm. Tinh chiéu dai hai canh gbc

vuong biét AB = %AC.

HD: AB=

24\/5 (cm), AC = 36? (cm

13 1 )-

Bai4. Cho tam giac ABC vudng tai A c6 dudng cao AH. Biét BH = 10cm, CH = 42
cm. Tinh BC, AH, AB va AC.

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/




Truy cip Website : hoc360.net — Téi tai liéu hoc tip mién phi

HD:
BC=52cm, AH =2.J105cm, AB=2~130cm, AC =2546 cm .

Bai 5. Hinh thang can ABCD c6 ddy 16n AB = 30cm, day nho CD = 10cm va goc A 1a
60°a) Tinh canh BC. b) Goi M, N lan luot 13 trung diém AB va CD.
Tinh MN.

HD:

a, Goi P va Q la chan dwong cao ké tir D va C xuong AB: AP=0B ma PO=DC=10cm
nén AP=QB=(30-10):2=10cm.

b, NM=DP=AP.tan A=10v3cm.

Bai 6. Cho tir giac 16i ABCD c6 AB = AC = AD = 10cm, goc B bang 60° va goc A 1a
90°a) Tinh dudng chéo BD.  b) Tinh cac khoang cach BH va DK tir B va D dén
AC. ¢)Tinh HK. d) V&€ BE L DC kéo dai. Tinh BE, CE va DC.

HD:
a, BD’=AB’+AD? => BD=10\2cm.
b, AMABC déu (AB=AC ma B = 60°) nén BH=5v/3cm,
AADK c6 KAD = 30° nén KD=1/24D=5cm,
¢, ABH ¢6 ABH = 30° nén AH=1/2AB=>5cm, ma AK*=AD*-DK?=75 nén AK=5+/3cm
suy ra HK=5+/3-5 cm.
d, AADC cdn ¢6 CAD = 30° nén ACD = DCA = 75° => BCE = 180° — 75° —
60° = 459
nén ABEC vuéng cdn tai E nén BE=EC ma BE>+EC?’=B(C? => BE=EC=5/3cm.
Trong AKDC c6 KD=5cm, KC=AC-AK=10-5\'3 cm Diing pytago tinh DC.
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Bai 7. Cho doan thang AB = 24. Tir trung diém O ciia AB vé tia Ox L AB. Trén Ox,
lay diém D sao cho OD = %. Tu B ké BC vudng goc v6i duong thang AD.

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

trén mdt duong tron.

HD:
_avVs . _ _ _45a \
a, AD_T; AADO «~ AABC nén AD.AC=AB.AO => AC - Dung pytago cho tam
2a+/5

gidc ABC dé tinh BC= —.

b, Chi ra OA=0OB=0C=0E.

Bai 8. Cho tam giac nhon ABC c6 hai dudng cao BD va CE cat nhau tai H. Trén HB
va HC 1an luot lay cac diém M, N sao cho goc AMC= goc ANB=90°. Chting minh:
AM = AN.

HD: AABD «~ AACE = AM?* = AC.AD = AB.AE = AN>.

Bai 9. Cho tam giac ABC vuong tai A, dudng cao AH. Biét % = % va AH = 420.
Tinh chu vi tam giac ABC.
HD:

Bdt AB =20k,AC =21k = BC =29 . Tir AH.BC = AB.AC = k=29. HD: P,.=2030

Bai 10. Cho hinh thang ABCD vuong goc tai A va D. Hai duong chéo vudng gboc voi
nhau tai O. Biét AB = 2\/13,0A=6 , tinh dién tich hinh thang ABCD.

Tinh duoc: OB =4, OD =9, OC = 13,5. HD: §=126,75.
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IL. TI SO LUQNG GIAC CUA GOC NHON

1. Pinh nghia: Cho tam gidac vuong co goc nhon a.

) canh doi canh ké canh doi canh ké
sing =—————, cOSa =—————, tang =——, cota =———
canh huyén canh huyén canh ké canh doi

Chu y:

e Cho goc nhon a. Ta co: O<sina<1;0<cosa<1.

e Cho 2 goc nhon a, S Néu sina =sinb (hodc cosa =cos 3, hodc tana =tanb ,
hodc cota =coth ) thia =b.
2. Ti s6 lwong giac ciia hai goc phu nhau:

Néu hai géc phy nhau thi sin g6c nay bang césin goc kia, tang géc nay bang
cotang goc kia.
Sin (90°-a) = cosa tan(90°-a)=cotana
cos(90°-a)=sina cotan(90°-a)=tana
Vi du: sin 25°=cos65°; tan20°=cotan70°.....

3. Ti so lwong giac ciia cac géc diic biét:

o
Ti s6 LG 307 45" 60°
sina l Q ﬁ
2 2 2
cosa ﬁ Q 1
2 2 2
tana g 1 \/5
cota \/3 1 g

4. Mt s6 hé thirc lwong gidc
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sina cosa
tana = N cota =— N tana .cota =1,
cosa sinx
. 1
sm2a+cosza=l; 1+tan’ o = 5 N 1+cot’a = 5
cos“a sin“a
5. Cong thirc tinh dién tich tam giac:
1 . 1 . 1 . abc
Saapc = Eab.51 i = EbC'SI ™ = ac.si rB=P.r=E

R: Ban kinh dudng tron ngoai tiép, r: Ban kinh dudng tron ndi tiép.
( Dién tich tam giac bang mot nira tich hai canh ké véi sin goc xen gitra hai canh
do).
Trong tam gi4c bat ki:

b ¢ a

silB sil simM
Véi a 1a canh d6i dién goc A, b 1a canh dbi dién goc B, ¢ 1a canh ddi dién goc C.
BAI TAP:

2R

Bail. Cho tam giac ABC vuong tai A, duong cao AH. Biét BH = 64cm va CH =

81cm. Tinh cac canh va gbéc tam giac ABC.

HD: AB’=BH.BC nén AB=96,3cm; AC’=HC.BC nén AC=108,4cm

CosC=25 - 1984 _ 0,75 nén C = 41°% B = 49°,
BC _ 145

Bai2. Cho tam gidc ABC vuong tai A. Tim cac ti s6 lugng gidc ctia goc B khi:
a) BC=5cm, AB=3cm.b) BC=13cm, AC=12cm. c¢) AC=4cm, AB=3cm.

HD:
a) sinB=0,8, cosB=0,6

Bai3. Cho tam gidc ABC vudng tai A, c6 AB = 10cm va AC = 15cm.
a) Tinh goc B. b) Phan gic trong goc B cat AC tai I. Tinh AL
c) Vé AH L Bl tai H. Tinh AH.

HD:
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AC 15 . =
a, tanB=— = = nén B = 56".
AB 10

b, tanABI = % nén AI=AB. tanABI=10.tan28° =5,3cm

¢, SinABH = % nén AH=AB.sinABH = 10.5in28° =4, 7cm.

Bai4. Tinh gi4 tri cac biéu thic sau:
a) cos?15° +cos? 25 + cos? 35° + cos? 45° + cos? 55° + cos® 65° + cos? 75° . b)
sin?10° —sin% 20° +sin” 30° —sin? 40° —sin? 50° — sin? 70° +sin? 80° . c)

sin15° +5in75° —cos15° —cos 75" +sin30°  d) sin35° +sin67° — cos 23" = cos55°

e) cos?20° + cos? 40° + cos? 50° + cos? 70° f) sin 20° — tan 40° + cot 50° — cos 70°

HD: Dung cong thirc: sin(90°-a)=cosa; tan(90°-a)=cota.
a)(cos? 15° + cos?>75%) + (cos?*25° + co0s? 65°) + (co0s* 35° + cos? 559) +
cos?45° = (cos? 15° + si 71 15%) + (cos®25° + sint 25°) + (cos* 35° +

sinn35%) +cos?45°=1+1+1+ (*/2—5)2=3,5

b) -% ¢) 0.5 d) 0 e)2 no.

Bai 5. Cho biét mot ti s6 lwong giac ctia goc nhon a, tinh cac ti $6 lugng giac con lai
cua o a) sina =0,8 b) cosa =0,6 c) tana =3 d)

cota =2

HD: Diing cdc céng thirc trong muc 4 ( mét s6 hé thirc lwong ) dé tinh. Chit ¥ géc
a nhon thi sino >0, coso > 0.

a) cosa=0,6  b) sina =0,8

Bai 6. a. Cho goc nhon a. Biét cosa—sina =§. Tinh cota .

b. Cho tana=2. Tinh A=(sina-3cosa)/(3sino+7cosa)
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HD:
: 1 . oo 1 5 -3 : 1

a, cosa- sina=_ (1) nén (cosa-sina ) = ppe hay cos”a + sin“a -2cosa.sina = ppe hay
: 12
sina.cosa = —
25

’ . 2 2 . > . 24 49 . 7

Ta co: (cosa + sina )= cos”a + sin“a + 2cosa.sina=1 + o5 g5 hen cosatsino= P

(2)Tw (1)(2) tinh dwoc cosa va sina, tu do tinh cota. (HD: cota = %)

. s 0 A s x A tana -3 1
b, Chia ca tw s6 va mdau so cho cosa ta dwoc: A= — = — —.
3tana+7 13

Bai7. Cho tam gidc ABC vudng tai C. Biét cosA = % Tinh tanB .

HD: tanB =i ;
12

Bai 8. Rut gon cac bicu thirc sau:

a) (1-cosa)(1+cosa) b) 1+sin’ a +cos’ C) sina —sina cos’
d) sin* o +cos* a+2sin’acos’ @ €) tan’ o —sin’a tan’a ) cos® a +tan’ acos’
HD:
a) sin’a b)2 c) sin’a d) 1 e) sin’a 1.
Bai 9. Chang minh cac h¢ thuc sau:
cosa _ 1+sina b) (sin05+cos05)2 —(sina—cosa)2 4
l-sina  cosa sina.cosa
HD:

a, Bién doi twong dwong hai vé

b, Biéen doi ve trai.

Bai 10. Cho tam giac nhon ABC. Goi a, b, ¢ lan luot 14 d6 dai cac canh ddi dién véi
cac dinh A, B, C.

a b ¢
sinA sinB sinC

a) Ching minh:
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b) C6 thé xay ra dang thiic sin A =sinB +sinC khong?
c) Chung minh:  Spypc = %ab.si = %bc.si M= %ac.si B ( Dién tich

tam gidc bang mot ntra tich hai canh ké v1 sin goc xen gitra hai canh do).

HD: a) Vé duong cao AH. Xét AAHB va AAHC co:

sinC __ AB AC AB

. AH ., AH
sin =—; simB =— nén
AC AB

sinB  AC Y sinB  sinC’
AB BC

Twong tu ta ciing chung minh : T o

b) khong. Vi b & b (tinh chdt day ti s6 bang nhau)

sin B sinC  sinA  sinB+sinC’

NéusimB +siC =simd thia=b+c: Véli
¢) Snapc = AH.BC masitC == nénAH = AC.siiC
Suy ra:

Saapc = %AC.BC sih = %ab.si 1IC. Cdc cong thirc khdac chung minh tuong tu.

III. MOT SO HE THUC VE CANH VA GOC TRONG TAM GIAC VUONG

Cho tam giac ABC vuong tai A co BC =a, AC =b, AB = c.
b=asinB=a.cosC c=a.sinC=a.cosB

b=c.tanB=c.cotC; c=b.tanC =b.cotB

BAI TAP:
Bai 1. Giai tam giac vuéng ABC, biét goc A=90° va:
a) a=15cm;b=10cm b) b=12cm; c ="Tcm
HD:
a)B=42°, C=48° c=11,18cm b) B=60°, C=30°, a=14cm.
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Bai2. Cho tam giac ABC c6 goc B=60°, C=50°, AC=35cm. Tinh dién tich tam giac
ABC.

HD: §~509c¢m?*. Vé duwong cao AH. Tinh AH, HB, HC.

Bai3. Cho tir gidc ABCD c6 goc A=D=90°, C=40°, AB=4cm, AD=3cm. Tinh dién

tich tur giac.

HD: S=17cm*. Vé BH L CD. Tinh DH, BH, CH.

Bai4. Cho tir gisc ABCD c6 cac duong chéo cit nhau tai O. Cho biét
AC =4cm,BD = 5cm , goc AOB =50°. Tinh dién tich tir gidc ABCD.

HD: S~8cm*. Vé AH L BD, CK L BD. Chii ¥: AH =0A.sin50°,CK = OC.sin50".

Bai5. Chung minh ring:
a) Dién tich cia mot tam gidc bang nira tich ctia hai canh nhéan véi sin cua goc
nhon tao bdi cac duong thang chira hai canh ay.
b) Dién tich cia mot hinh binh hanh bang tich cua hai canh ké nhan véi sin cta goc

nhon tao bdi cac duong thang chia hai canh ay.

HD: a) Goi a la géc nhon tao boi hai dwong thang AB, AC. Vé dwong cao CH.

CH = AC.sina

BAI TAP ON CHUONG I

Bai 1. Cho tam giac ABC c6 AB =21m, AC =28m, BC =35m.
a) Chung minh tam gidc ABC vuong. b) Tinh sinB,sinC.

HD:

a, Dung Pytago b,sirB:%; Sim‘:%
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Bai 2. Cho tam giac ABC vudng tai A, dudong cao AH, duong phan giac AD. Cho biét
HB =112, HC = 63. a) Tinh d¢ dai AH. b) Tinh d¢ dai AD.

HD: a) AH = 84 b) AD =602 .

Bai 3. Cho tam giac ABC vuong tai A, dudng cao AH. Biét AH =5, CH=6.
a) Tinh AB, AC, BC, BH. b) Tinh dién tich tam giac ABC.

HD: a) AB:@, AC =61, BH:% b) S:%.

Bai4. Cho tam giac ABC vudng tai A, dudng cao AH. Biét AH = 16, BH = 25.
a) Tinh AB, AC, BC, CH. b) Tinh di¢n tich tam giac ABC.

HD:
a, Ap dung dinh li Pytago cho tam gidc vuéng AHB dé tinh AB.
Diing cong thire: AB*=BH.BC dé tinh BC va suy ra HC.
AH.BC=AC.AB dé tinh AC.

b, Spapc = 3 AC.AB.

Bai 5. Cho hinh thang ABCD c¢6 géc A=D=90° va hai duong chéo vudng goc v6i nhau
tai O.
a) Chtrng minh hinh thang nay c6 chiéu cao bang trung binh nhan cta hai day.
b) Cho AB =9, CD = 16. Tinh di¢n tich hinh thang ABCD.
¢) Tinh d6 dai cac doan thang OA, OB, OC, OD.

HD: a) VEAE //BD = AB =EDva AE L AC.  b) S =150
c) OA=17,2; OB=5,4, OC=12,8, OD =9,6.

Bai 6. Tinh dién tich hinh thang ABCD (AB // CD), biét AB = 10, CD = 27, AC = 12,
BD = 35.

HD:S=210.VéBE//AC (E € CD) = DE* = BD* + BE>.
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Bai 7. Cho biét chu vi cia mot tam giac bﬁng 120cm. D0 dai cac canh ti 1€ voi 8, 15,
17. a) Chtng minh rang tam giac d6 1a mot tam giac vudng.

b) Tinh khoang cach tir giao diém ba dudng phan giac dén mdi canh.

HD: a) Tinh duoc AB = 24cm, AC = 45cm, BC = 51cm = AABC vuodng tai A.
b) Goi O la giao diém ba dwong phén gidc. Sasc =Sosc +Soca T Soup -

r.BC r.A

. C r.AB AB .BC
Voi Sope = — Soca = > Soas = — SaBc

ta duoc r=9cm.

Bai 8. Cho tam giac ABC can tai A, duong cao AH. Biét goc A=48°, AH=13cm. Tinh
chu vi AABC

HD: BC ~11,6cm; AB=AC ~14,2cm.

Bai9. Cho AABC vudng tai A, AB = qa, AC = 3a. Trén canh AC lay cac diém D, E
sao cho AD = DE = EC.

a) Chimg minh % _ g—? b) Chimg minh ABDE ddng dang ACDB.

¢) Tinh tong goc (AEB+BCD).

HD: a) DB* =2a4*> = DE.DC c) Géc(AEB+BCD)=ADB=45".

Bai 10. Cho hinh thang ABCD c6 hai canh bén AD va BC bang nhau, dudng chéo AC
vuodng goc v4i canh bén BC. Biét AD = 54, AC = 12a.

sinB +cos B

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

sinB —cosB

HD: a) 177

b) THI1: ABCD la hinh thang can, ke CH va DM cung vuong goc voi AB,
- Tinh CH réi suy ra HB, ma AM=HB nén DC=HM. => S4zcp
TH?2: Néu ABCD ld hil’lh bil’ll’l hdl’lh fhi SABCDZZSABC:AC. CB

Bai 11. Cho tam giac ABC vuong tai A, duong cao AH. Goi D 1a diém ddi xtng véi A
qua diém B. Trén tia ddi cta tia HA 13y diém E sao cho HE = 2HA. Goi I 12 hinh
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chiéu cua D trén HE.

a) Tinh AB, AC, HC, biét AH = 4cm, HB = 3cm.

b) Tinh tanIED; tan HEC ¢) Chimg minh I ED = HEC
d) Chiing minh: DE | EC.

HD: a) AB=5cm, AC = %m HC = ?cm b) tan IED; tan HEC =3/2

d)géc DEC = I'ED+ HEC =90".

Bai 12. Cho tam giac ABC vuong tai A (AB < AC), duong cao AH. Pat BC =a, CA =
b, AB = c, AH = h. Chimg minh réng tam giac ¢6 cac canh a—h;b—c;h 1a mot tam

gidc vudng.

HD: Chitng minh (b—c)* +h*> =(a—h)*.

Bai 13. Cho tam giac nhon ABC, dién tich bang 1. V& ba duong cao AD, BE, CF.
Chtng minh ring:

— cod2 2 2 a2 2 2
a) Szr+Sppp +Scpp =c0s” A+cos” B+cos“C. b) S, =sin"A—cos"B—cos”C.

, .. S
HD: a) Chitng minh —AEE — cos® A b) Spir=Sisc —(Sapr +Saep + Scor)
ABC

Bai 14. Cho 4ABC vudng tai A ¢ sinC = . Tinh céc ti s6 luong giac cia goc B

4cosB

va C.

3

HD: cosB=l; sinB=£; sinC=l; cosC =—.
2 2 2 2

Bai 15. Cho tam giac ABC c6 ba duong cao AM, BN, CL. Chiing minh:

a) AANL -AABC b) AN.BL.CM = AB.BC.CA.cos A.cos B.cosC

HD:
a, Xét AALC va AANB ¢6 A chu ng ALC = ANB = 90° nén AALC —~ AANB (g.g) nén
A _ac
AN~ AB’
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Xét AANL va AABC ¢6 A chu ng% = j'—f nén AANL -~ AABC (c.g.c)
b, AN=AB.cosA; BL=BC.cosB; CM=AC.cosC.

Bai 16. Cho tam gidc ABC vudng tai A c6 € = 15°, BC = 4cm.
a) Ké duong cao AH, dudng trung tuyén AM. Tinh AMH , AH, AM, HM, HC.

o+ 2
2

b) Chitng minh réng: cos15” =

HD: a) AMH = 30°; AH =1lcm,; AM =2cm; HM =~[3cm; HC =2 +/3(cm)

b) cos15° =cosC :C—H.
AC

Bai 17. Cho tam gidc ABC can tai A, C6 A =36° BC=1cm. K¢ phan giac CD. Goi
H 14 hinh chiéu vudng goc ctia D trén AC.

a) Tinh AD, DC. b) Ké CK 1 BD. Giai tam giac BKC.
1+ \/g
—

¢) Chiing minh rang cos36° =

HD:
a, ABCD can tai C, ACDA cén tai A ( Hai g6c & ddy bang nhau)
Nén DC=DA=BC=Icm
b, ABKC c6: B = 72% C = 18°
simB = ;—I; nén CK=BC.sinB=1.sin72°
cosB = % Nén BK=BC.cosB=1.cos72°

¢, cos36°=cosA= % dat AB=AC=2x, suy ra DB=AB-AD=2x-1, theo tinh chdt phén

giac ta co:
AD _ AC 1 2X 1+/5 1+V/5
— = —suyra —— = —. Tim duwoc x=—— (vix>0) hay AH= :
DB BC 2x-1 1 ' 4 4

Thay AD,AH vdio cos36"=cosA= % => dpcm.
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S

sao cho BE = 1. V& ED // AB (D thudc AC). Pudng thang qua A vudng goc véi
AC cét BC tai F. Goi H 1 hinh chiéu cta A trén canh BC.
a) Chtrng minh rang tam giac ABE déu. Tinh AH.

b) Ching minh goc EAD = EAF=45°,

¢) Tinh cac ti s6 lugng gidc ctia goc AED va goc AEF.

d) Chiing minh AAED = AAEF . Tur d6 suy ra AD = AF.

, . M 1 1 4
e) Chung minh rang: =t m==3 -

Bai 18. Cho tam gidc ABC c6 AB=1, A = 105°, B = 60°. Trén canh BC liy diém E

HD:
a, ABEA ¢6 AB=BE=Icm vi B = 60° nén ABEA déu. AH=AB.cosB=1.cos60'=",
b, EAD = CAB — EAB = 105° — 60° = 45°

Vi CAF = 90° ma EAC = 45° nén EAF = 45°.

¢, Ta c6: AED = EAB = 60° (soletrong), tir do tinh sin60°, cos60°...

d, AMED va AEF c6: AE chung, EAD = EAF = 45°; DEA = AEF = 60° nén
AAED = AAEF (g.c.g) va AD=AF ( hai canh twong ung).

e, Ta co:

+—==—=

1 1 1 4
AC? AF? AH? 3

Bai 19. Giai tam giac ABC, biét:
a)A =90%BC=10cm B = 75° b)A = 120% AB = AC = 6cm

¢) Trung tuyén Gmg voi canh huyén m, =5, duong cao AH = 4.

d) Trung tuyén tng v4i canh huyén m, =5, mot goc nhon bang 47°.
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HD:
a, C = 15°: AB=BC.cosB=10.cos75=2,59cm; AC=9,66cm
b, C = B = 30°; Ké AH vuéng géc BC thi BH=HC.
Ta c6: BH=AB.cosB=6.cos30’= 33 cm nén BC=6+/3 cm.
¢, BC==2m,=10 cm ( tinh chdt trung tuyén tam gidc vuéng).
AM=BM=5cm ma AH=4cm nén HM=3cm ( dung Pytago) hay BH=2cm.
Ma BH?+AH?=AB°. Tir do tinh AB va AC ( Dung Pytago).
d B =47° nén C = 43°; BC=2m,=10 cm ( tinh chdt trung tuyén tam gidc vuéng)
AB=BC.cosB=10.cos47°=6,8cm; AC= 7,33cm.

Bai 20. Cho tam giac ABC vudng tai A, duong cao AH, AB = 3cm, BC = 6cm. Goi E,
F 1an luot 13 hinh chiéu cua H trén canh AB va AC.

a) Giai tam giac vuong ABC. b) Tinh d6 dai AH va ching minh: EF =
AH. c¢) Tinh: EA.EB + AF.FC.

. 00 (=200 33
HD: a) AC =33(cm), B=60", C=30" b) AH == (em)

c)AE.EB = EH; AF.FC = HF’; nén AE.EB+AF.FC=EH’+HF’=EF’=AH’= 2
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