BAI TAP NANG CAO HE THUC LUONG
TRONG TAM GIAC VUONG

Bai 1: Cho hinh thang can ABCD, ddy 16n CD = 10cm, day nho bang duong cao,

duong chéo vuong goc véoi canh bén . Tinh dd dai dudng cao ctia hinh thang can

do.

Bai giai so lwoc: A

K¢ AH L CD;BK L CD. bat AH=AB =x = HK =X
AAHD = ABKC (canh huyén- goc nhon)

10— x D B R

Suyra:DH=CK= 5 Loom

Vay HC = HK + CK = x + 102‘X - X+210

Ap dung hé thtrc luong cho tam gidac ADC vudng & A c6 duong cao AH

Tacé : AH? = DH . CH hay x2 :102‘X.1°2+X 5x2 =100

Giai phuong trinh trén ta dugc x = 24/5 va x = — 25 (loai)
Vay : AH = 25
Bai 2: Cho tam giac ABC can tai A, duong cao tmg vdi canh day c6 do dai
15,6cm, duong cao irng voi canh bén dai 12cm. Tinh d§ dai canh ddy BC. 5
Giai: Pit BC = 2x, tir tinh chat cia tam giac cin ta suy ra CH = x
Ap dung dinh li Pitago tinh dugc AC = /15,62 + x2
Te AKBC «» AHAC
BC KB 2X 12

(@)

= = hay = g
AC AH 2. y2 15,6
\/15, 6° + X N

Pua vé phuong trinh 15,62 + x? = 6,76x?
Gidi phuong trinh trén ta dugc nghi¢m duong x = 6,5

Vay BC = 2.6,5 = 13(cm)



Bai Tap 3 : Cho AABC:A=90°. Qua trung diém I ctia AC, dung ID L BC.

Chtrng minh : BD? -~CD? = AB? B
Giai: Ha AH L BC. Ta c6 : HD = DC ( t/c duong trung binh) H
Tacéd : BD? - CD?=(BC - CD)? - CD?
= BC? + CD?-2BC.CD - CD?
= BC2 - BC.(2CD) = BC2- BC.HC A H——t——>cC
= BC? - AC? = AB?
(Chay : AB?2=BC? - AC?)

Bai Tap 4: Cho AABC vuong tai A. Puong cao AH, ké HE, HF lan luot vuong

L e s EB (ABY o
goc voi AB, AC. Ching minh rang: a) —=| — b) BC.BE.CF= AH

FC (AC
Giai: a) Trong AAHB cOHB2=BE.BA (1) ; F
AAHC c6 HC?2=CF.CA (2) C
HB? BE AB
T (1) va (2) ¢6 : =—. 1
wva@eos g =reac @
Trong AABC c¢6 :AB?=BH.BCvaAC?2=HC.BC suyra
HB _ AB’ _ (HB * (ABY )
HC~ ac’ ~lhc) ~LAc
3
T (1) va 2). Taco: Lo (ABJ
FC \AC
b) AABC < AEBH = ot - BH
" BC
Thay BH = 28", ge _ A ()
Y BC " BC?
3
Tuong tu ta cling c6 CF = ggz (4).

AB’.AC®

T (3)va(4) Taco:BE.CF= —



Ma AB. AC=BC.AHnén BC.BE.CF=

3 3
AB® AC BCz(

BC® BC’®
Bai 5: Cho hinh vudng ABCD. Qua A, v& cét tuyén A B
Bat ki cét canh BC, tia CD lan luot tai E va F.
. 1 1 E
Chu h: = :
e I g7 T AF? T AD?
Giai: Dung diém H thudc tia CD sao cho BE = HD. H Y C F

TacO: AABE=AADH (C—Qg-C) =)AE=AH.

Ap dung hé thirc lvong cho AAHF: HAF =90° AD L HF . A

1 1 1 A 1 1 1

+ = nén + -
AH?  AF?  AD? AE?  AF?  AD?

Taco:

Bai 6: Cho hinh thoi ABCD c6 A=120°, tia Ax tao vdi

Tia AB goc BAx =15°, cat BC, CD lan lugt tai M, N.
1 4

Chirng minh: + =
& AM? AN? 3AB?

Giai: Ttr A, dung dudng thang vudng goc voi AN N
Cat CD tai P, ha AH 1LCD.

TacO: AABM =AADP (g—C—Q)

=)AM = AP

Ap dung hé thirc luong cho ANAP: NAP =90°, AH 1 NP
11 1 .1 1 1

Taco: = = 1
aco APZ-'_AN2 AH? nen AMZ-'_AN2 AH? (1)
Ma AH? = sinD.AD = sin60°. AD = ?AB 2)
1 1 1 1 1 4

Thay (2) va (1). Taco : IYERTE =(\/§ ]2 S v? T ANE - 3AR?
AB

2



BAI TAP PHAN HE THUC LUQNG
TRONG TAM GIAC VUONG ( 2019-2020)

Bai 1: Trong hinh vé& sau biét AB=9, AC =6,4, AN =3,6; AND=90°, DAN =34°.

Hay tinh (1am tron dén s6 thap phan tha tr ). a) CN b) ABN  ¢) CAN  d) AD.

Bai 2 : Trong hinh v& sau biét QPT =18°, PTQ =150°, QT =8, TR=5.

Hay tinh : a) PT  b) Dién tich tam giac PQR. Q

Huéng dan : Tir T va R ha cac duwong vudng géc véi PQ.

Bai 3: Cho tam giac ABD vuéng tai B, AB =6 cm, BD = 8 cm. Trén canh BD liy diém C
sao cho BC =3 cm. Tr D ké Dx // AB, n6 cét duong thang AC tai E.

a) Tinh AD. b) Tinh cac géc BAD, BAC.

¢) Ching minh AC Ia tia phan giac cia géc BAD.

d) Ching minh tam gidc ADE can tai D.

Huéng din cduc: Ha Cl L AD. Ching minh : AB = CI.

Bai 4: Cho AABC c6 goc A=20°; B=30°; AB = 60cm . Pudng cao ké tir C dén AB
cat AB tai P (hinh v&) . Hiy tim

a) Tinh AP ?; BP? b) CP ?

Bai 5: Cho AABC c¢6 A=60°. K¢ BH L AC va CK L AB.

a) ching minh KH = BC.CosA

b) Trung diém ctua BC 1a M. Chimg minh AMKH 14 tam giac déu
Huéng din :

Caua: T KH = BC.CosA < KH = BC-% 5 AABC  AAHK



Cau b: Van dung tinh chat dudng trung tuyén trong tam giac vudéng va cha y A =60°
Bai 6: Cho AABC (A=90°). Tir trung diém E cua canh AC ké EF 1 BC.
Néi AF va BE.

a) Ching minh AF = BE.cosC.

b) Biét BC = 10 ¢cm, sinC = 0,6. Tinh dién tich tir gidc ABFE.

¢) AF va BE cit nhau tai O. Tinh sin AOB.

Huéng din :  Cau a: Tuong tu cach giai bai 5.

Cau b: Sur dung tinh chét 2 dién tich mién da giac hinh hoc 8.

Cau c : Rat kho: Ha AH, FK vudng goc véi BE.Tinh Sagre = Sase + Sere . Suy ra
sin AOB

Bai 7: Cho tam giac vuéng ABC ( B'=90°). Ly diém M trén canh AC.

Ké AH L BM, CK L BM.

MC _ BH.tg’BAC

a) Ching minh : CK= BH.tgBAC. b) Chiing minh :
MA BK

Huéng din :
Cau a : Tuong ty cach giai bai 5. Cau b: Tiép tuc van dung cau a lan 2.
Bai 8: Cho hinh binh hanh ABCD c¢6 d.chéo AC 16n hon d.chéo BD. Ké CH L. AD
va CK L AB.
a) Ching minh ACKH «* ABCA. b) Chirng minh HK= AC.sinBAD .
¢) Tinh dién tich t&r gihc AKCH biét BAD = 60°, AB =4 cm va AD =5 cm.
Bai 9: Cho AABC, truc tdm H 14 trung diém cua duong cao AD.
Chimng minh: tgB.tgC = 2. A

DAP AN




Bai 1: Trong hinh vé& sau biét AB=9, AC =6,4, AN =3,6; AND =90°, DAN =34°.

Hay tinh (1am tron dén s6 thap phan tha tr ). a) CN b) ABN  ¢) CAN  d) AD.

Bai giai
a) CN =+ AC% — AN? = 6,42 —3,67 ~5,2915. A
. 3,6 0 1 n
b) S|nABN=?=O,4:>ABNz23 34'41". 34
¢) cosCAN = ﬂ = ﬁ =0,5625—= CAN =55°46"16".
AC 6,4
d) AN = AD.cos A= AD.cos34° 5 = 5 Y
= AD= AN 5= 3,6 ~4,3426.
cos34” 0,8290
Bai 2 : Trong hinh vé sau biét QPT =18°, PTQ =150°, QT =8, TR=5. Q

Hay tinh : a) PT  b) Dién tich tam giac PQR.

P

\\\\\

a) Xét APTQ, ké duong cao TK , ta co PQT =180° —150° -18° =12°.
TK =TQ.sinQ =8.sin12°; TK = PT.sinP = PT.sin18°= PT.sin18° =8.sin12°;
8.sin12°

sin18°

= PT = ~5,3825(cm).

b) Ta co PR = PT +TR ~5,3825+5~10,3825(cm);

Ké duong cao RH, ta c6 RH = PR.sin P ~10,3825.sin18° ~ 3,2084.



Xét APTQ, taco P=18°,Q=12°: PK = PT.cosP ~5,3825.cos18° ~ 5,1191;

QK =QT.cosQ ~8.cos12° ~ 7,6085= PQ = PK + KQ ~5,1191+ 7,6085 ~ 12, 7276 .

Dién tich tam gidc PQR : Spoq = % PQ.RH ~ %.12, 7276.3,2084 ~ 20,4176(cm’). Q
H
K
8
P ° 150°
18 5 R
T

Bai 3: Cho tam giac ABD vudng tai B, AB = 6 cm, BD = 8 cm. Trén canh BD lay diém C
sao cho BC =3 cm. Tir D ké Dx // AB, n6 cit duong thang AC tai E.
a) Tinh AD. b) Tinh cac géc BAD, BAC.

¢) Ching minh AC la tia phan giac cia goc BAD.
d) Chirng minh tam gidc ADE can tai D.

Giai :a) Ap dung dinh li Pitago. Ta ¢ :

AD =+/AB? + BD? = /6% +82 =10cm
b) Ap dung ti s6 luong gidc. Ta ¢ :

sin BAD _Bb =§:> BAD ~ 53°7"
AD 10

1gBAC = 2€ 3 _ 0,5 BAC ~ 26%34" (*)
AB 6

c)Ha ClI L AD. Taco: AICD «» ABAD ( g-0)

Cl CD CD-AB 5-6
=>—=—=Cl = =
AB AD AD 10

nén AABC = AAIC (CH-CGV) = Al = AB=6Cm

=3cm




Cl 1
Suy ra: tgCAl =—== Hok
/ J Al 2 (%)

Tu (*) va (**). Taco : BAC = IAC hay AC la tia phan giac cua BAD .
d) Mit khac : BAC =E ( cap goc soletrong)

nén E =1AC hay AADE can tai D.
Bai 4: Cho AABC c6 goc A=20°; B=30°; AB = 60cm . Pudng cao ké tir C dén AB
cat AB tai P ( hinh v&) . Hiy tim

a) Tinh AP 2 ; BP ? b) CP ? B

Huéng Dan

a) KEAH L BC ;A AHB L taiH Ao A
— AH=AB.SinB
= 60.5in30° = 60.% =30
AAHC (H = 1v) y
AH = AC. Cos40° 60
= ACE c:oAst:o0 - o,?geo = 39,164
A APC cO ( P=1v) g C

AP = AC.Cos 20°
= 39,164 . 0,9397 = 36,802
PB =AB - AP =60 - 36,802 = 23, 198
b) A APC ( P=1v)
CP = AC. Sin20° =39,164 . 0,342 = 13, 394
Bai 5: Cho AABC c6 A=60°. Ké BH L AC va CK L AB.
a) chimg minh KH = BC.CosA



b) Trung diém cua BC 1a M. Chimg minh AMKH 4 tam giac déu
Giai :a) AAHB «» AAKC (g-0)

K
:ﬁzﬁ va A chung
AK AC B
Suy ra: AAHK = AABC
M
Mitkhac: = 20 AR e oA e Lo c
AB BC AB H |

Hay HK = cosA.BC

1

b) :>HK=cosGO°-BC=§BC.

1 ; ; :
Mat khac : HM = KM = 3 BC ( Tinh chat duong trung tuyén trong tam gidc vudng)

nén HK = HM = KM hay AMKH la tam giac déu.
Bai 6: Cho AABC (A=90°). Tir trung diém E cua canh AC ké EF 1 BC.
Nbi AF va BE.

a) Ching minh AF = BE.cosC.

b) Biét BC = 10 cm, sinC = 0,6. Tinh dién tich tir giac ABFE.

¢) AF va BE cat nhau tai O. Tinh sin AOB.

Gidi: a) ACEF =» ACBA ( g-0) 5
CF AC
= _ A
CE BC
nén ACFA =« ACEB (¢ -g-C) F
AF AC . AF
= —=——nén—=co0sC
BE BC BE
Vay AF = BE.cosC A t E : C

b) Vi AABC (A'=90°).
nén AB = SinC. BC =0,6.10 = 6¢cm.



= AC =8cm nén AE = EC = 4cm.

Mat khac : EF = SinC. EC =0,6. 4 = 2,4cm.
= FC =3,2cm ( Dinh li Pitago)

Sasre = Sasc - Scre

= %.(AB.AC_EF- FC):%(6-8—2,4-3,2) = 20,16 (cm?)

c) Ha AH 1 BE; FK L BE.

Ta cd : Sasre = Sase + Sare

-(AO-SinAOB -BE + OF-sinAOB - BE)

NP N

=—sinAOB- BE(AO+OF) = %sin AOB-BE-AF (1)

ma +BE = /52 (Dinh li Pitago) 2)
+ AABC «» AFEC (0-Q)

:)ﬁz& va C chungnén AACF = ABCE ( c-g-c)
FC EC

nén £:£ :>AF:£-BE:£-\/5_2
BE BC BC 10

Tu (1), (2) va(3). Taco:

2-Spee  2:2016 63
BE-AF ./52.0,8-/52 65

3)

SinAOB =

Bai 7: Cho tam giac vuong ABC ( B=90°). N
Lay diém M trén canh AC.
Ké AH 1 BM, CK L BM.
a) Ching minh : CK = BH.tgBAC.
MC _ BH.tg”BAC B

b) Ching minh :

MA BK
Giai: a) Tacd : AAHB =« ABKC (g-0Q)



Vi K=H =90°; BCK =ABH ( cung phu v&i CBK)

:%:£:>CK =BH -E:BH -1gBAC
BH AB AB

b) Tir cau a), ta c6 : CK= BH.tgBAC

5 MC _CK Suy ra MC _ BHgBAC 1)
MA AH MA AH
Mit khic : AAHB < ABKC (g -0)

_ BK_BC_ 1 _ BC _1gBAC
AH AB AH AB-BK BK

(2)
MC _ BH.tg”BAC
MA BK
Bai 8: Cho hinh binh hanh ABCD c¢6 d.chéo AC 16n hon d.chéo BD. Ké CH 1. AD
va CK L AB.
a) Chiung minh ACKH «= ABCA.

Thay (2) vao (1). Taco:

b) Ching minh HK= AC.sinBAD .
¢) Tinh dién tich tir gidc AKCH
biét BAD = 60°, AB =4 cmva AD =5 cm.
GIAL:
a) ABKC ¢ ADHC (g-0) K
Vi K=H=90°, D=B (cungbang A )
o o™ s as ) : c
Mat khac : Xét tor giac AKCH

Taco: A+HCK =180°; A+ ABC =180°

Suy ra: ABC = HCK (**)

Tu (*) va (¥*). Taco : ACKH =» ABCA(c-g-c). A D H
b) :ﬂ:%: HK:AC-%:AC-sin KBC
AC BC BC

ma BAD =KBC ( cip goc dong vi)



nén HK = AC-sin BAD

BC-;AH CH + BKéCK

_ BC+AD+COSA.AB-SinA-AB + CosA-BC-SInA-BC
2 2
_ 5+5+4-Cos60°

C) SakcH = SaBcH + Seke =

Cos60°-5-Sin60° -5
2

-4-Sin60° +

H 0 0
=2. (10+4c0s60°).sin60° + 25 Sm602 cos60 ~26.2

Bai 9: Cho hai hinh chir nhat c6 2 kich thuéc 3 va 5; 4 va 6 dugc dat sao cho cac canh
hinh chit nhat song song v&i nhau.

Tinh dién tich tir giac?

Q P N i

Giai: Taco : Sanco = Sang + Scng = %-(AH :NQ +CK -NQ)
ma AH = CosOAH - AO; CK =CosOCK-CO;

+ OAH =0CK ( cdp goc soletrong)

1
= Sanco =E-COSOAH -NQ-(AO+0C) = %.COSoAH AC-NO



Ta chimg minh s6 do OAH khong doi.

That vy : OAH =90° — AOH = 90° —(OCD 4 OLC) ( Tinh chét goc ngoai dinh O)

ma OLC =90° — MON
Suy ra: OAH =90° —(OCD+90° ~ MOQN ) =MQN -OCD ( Cé dinh )
Vay Sanco = %-COSOAH AC-NQ = %-COS(MQN —OCD)-AC-NQ

Va tgMQN = I\I\/ll_gzg = MOQN =~ 30°57'; OCD =33%1'

Vay : Sanco = %-0032044 " 34 /52 ~ 20,9998 ~ 21 (cm?)

Bai 10: Cho AABC, truc tdm H 14 trung diém cua duong cao AD.

Chimng minh: tgB.tgC = 2. A

Giai: tgB :E; tgC = cot gDBH _BDb
BD HD
nén tgB.tgC = AD BD _ AD
BD HD HD
ma AD = 2HD i
B D
A 2-HD
néntgB.tgC==——-=2
9= HD

Bai tip 11: Cho AABC:B=60"C =80°. Tinh sb do goc tao boi dudng cao AH va trung

tuyén AM.
Giai:
Taco:tga = MH
AH
Mat khac : BH - HC = (BM + MH) - (MC - MH )
= 2MH.
— MH :M

A

2 B



AR [tls_tlcj 1(1 1
Vay tga = i e
2-AH 2 \(tgB tgC

= a ~11°20'

Bai 12: Cho AABC, phan giac AD, dudng cao CH va trung tuyén BM gip nhau tai mot
diém. Chimg minh : CosA = bCosB. A

B

Bai 13: a) Cho tam giac DEF c6 ED = 7 cm, D=40° , F=58". K¢ dudng cao
EI ctua tam gidc d6. Hay tinh:
a) Puong cao EI b) Canh EF.
b) Giai tam giac vuong ABC, biét rang A=90°, AB=5,BC =7.
Giai: a) Ap dung hé thtrc lugng . Ta ¢6 :
+ El = sinD. DE =sin 40°.7 =~ 4,5 (cm)

+EF = !EI N _4,50
SinF  Sin58

~5,3 (cm)

b) AC =+/BC?— AB? =~/72 - 5% ~ 4,9(cm) PF



CosB _AB_S = B ~ 44°25'
BC 7

+ C=90° - B ~ 45°35'

Bai 14: Cho AABC : A=90° AB =5cm; BC =13cm. V& phan gidc AD, dudng cao AH.
a) Tinh d6 dai doan thang BD; DC.

b) Tur H, ké HK L AC. Chtrng minh : AABC ¢ AKAH .

¢) Tinh d6 dai doan thang AK va KC ?

Giai : 5
a) Ap dung dinh li Pitago, ta co : H
D

AC? =+/BC? — AB? =12cm
+ Ap dung tinh chit dudng phan gidc, ta c6 :
BD CD BD CD BC 13 A K ©

= - = = = —
AB AC ~AB AC AB+AC 17
Suyra: BD =E-5:3Ecm . CD= E-12:9icm

17 17 17 17

b) AABC == AKAH (g-Q)

AB-AC 60 9
= = 3—cm

c) Taco: AH .BC =AB .AC = AH ==
BC 13 17

T AABC «» AKAH

_ AB_BC  ak-AB-AH :11310m; KC:lOﬁcm
AK AH BC 169 169

7. Cho tam gidc ABC c6 chiéu cao AH va phan giac trong BD cit nhau tai E . Cho
biét AH=35:BD =6 va EH =1 .Tinh gan dung ( chinh xac dén 4 chit so thap
phan ) do dai cac canh cua tam giac ABC .

PS: 4B =~5.1640 : BC=14,3115 : AC =13.9475

a) Ap dung tinh chat dudng phén gic, ta c6 :



BH_EH _1
AB EA 4

Vay CosB = 0,25 = B ~ 75°3121"
=3 % ~ 37%45'

@ nén AB = AH _ >4

" SinB V15

+ Ap dung cong thure tinh chiéu dai duong phan giac trong. Ta c6 :

B

2AB-BC-Cos— o

BD = 2 hay 6= 2-5,164-x-Cos37745
AB + BC 5,164 + x

+ SinB = ~ 5,164

=BC=x= 6'5’1640 ~14,3115
2-5,164-c0s37°45'-6

AC = \AB? + BC?—2AB-BC -CosB ~13,9475




