Heé thic lugng trong tam giac vuong
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Cho tam giac ABC' vuong tai A, duong cao AH.
bat AB=¢, BC=a, CA=b, AH = h,
BH =, CH =1V. Khi d6 ta c6 cac hé thic sau

™ a2 =0+ 2 & a-d=c
®a-h=b-c &b =h?

1 1 1
& a V=0 8§=¥+§.

dC VI
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M0 Vi du 1. Cho tam gidc ABC vuong tai A, duong cao AH. Biét AB = 3 cm, AC = 4 cm.
Tinh BC, AH, BH, CH.

(&' Loi giai.
Ta co
2 2 2 2 | 42 B
BC*=AB*+ AC* =3"+4"=25= BC =5 cm.
AB- A -4
AH-BC =AB-AC = AH = BCC:35 = 2,4 cm.
) AB2 32 3
BH -BC = AB BH = =—=1 )
C = BC 3 ,8 cm
= — = 4
CH =BC - BH =32 cm. A o
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1. Heé thiic I 5 dud
350 é thitc lugng va duong cao

@0 Vi du 2. Cho tam gidc ABC vuong tai A c6 dudng cao AH (H thugc canh BC) biét
AB = a, BC = 2a. Tinh theo a do dai AC' va AH.

@ Lai giai.
Theo dinh 1i Pitago, ta c6 BC? = AB? + AC?, suy ra B
AC? = BC? — AB? = (2a)? — a®> = 3a®> = AC = aV/3. %

AB-AC'_a\/g

Laico AH-BC = AB-AC = AH = B0 5 A C

) Vi du 3. Cho tam giac ABC vuong tai ¢c6 AB = 3 cm, AC = 4 cm, duong cao AH. Goi
E, F la hinh chiéu ctia H len AB, AC. Tinh dién tich t gidc AEHF.

@ L&i giai.

Ta giac AEHF ¢6 ba goc A, E, F la goc vuong néen AEHF la B
hinh ch@ nhat. Do d6 Syggr = AE - AF.

Ta ¢c6 BC =5 cm, AH = 24 cm, nén trong cac tam gidc vuong
AHB va AHC ta c6 B

AH2 3
1B~ 2,76 cm.

2
AF-AC—AHZ;»AF—’i}é = 1,44 cm. 4 F

Suy ra Sappr = 2,76 - 1,44 = 3,9744 cm?.

AE -AB = AH? = AE =

M Vi du 4. Cho tam giac ABC vuong tai A c6 duong cao AH. Biét BH = 25 cm, CH =
144 cm. Tinh AB, AC, BC, AH.

(&' Loi giai.
Ta co

BC = BH + HC = 25+ 144 = 169 cm.

AB? = BH - BC =25-169 = AB = 65 cm.

AC? =CH -CB =144 -169 = AC = 156 cm.

AH=BH -CH = 25-144 = AH = 60 cm. n C

144

P 2
M Vi du 5. Cho tam giac ABC vuodng tai A ¢6 duong cao AH. Biét BH = é cm, AH =

% cm. Tinh AB, AC, BC, CH.

@ Ldi giai.

GIA0 VIBIL: vevneeneeeieeee e, \




Chuong 1. Heé thic lugng trong tam giac vudng
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Ta cb B
2 144 %
AH
. — 2 e —_—
BH -CH = AH* = CH B 13 cim.
BC =BH +CH =13 cm. %
652 65
AB? = BH?> + CH? = — AB = — .
+ 132 = 3 cm |

AC? =CH -CB = 144 = AC = 12 cm.

12
M) Vi du 6. Cho tam giac ABC vuong tai B, duong cao BH = = cm va 4AB = 3BC.

Tinh AB, AC, BC, AH, CH.

) 3
Tu gia thiet ta suy ra AB = ZBC.
1 N 1
BH2? BA?2 B(C?’
16 N 1 25
BC?  9B(C?

Mat khéc, ta co

25
144  9B(C?

Suy ra BA = 3 cm. Tu day, ta tim dugc AC =5 cm, AH =18cm, B

CH = 3,2 cm.

Suy ra

= BC? =16 = BC = 4 cm.

@ L&i giai.

C

-

2. Tinh AI, MI.

3. Tinh dién tich ti giac BINC.

B Vi du 7. Cho hinh vuong ABCD c6 canh bing 2v/5 cm. Goi M, N lan lugt la trung
diém ctia AD, DC va I 1a giao diém ctia AN va BM.

1. Chiing minh rang AN vuong goc véi M B.

4
N

Xét hai tam gidc ADN vi BAM c¢6 A = D = 90°, AD = AB,
DN = AM. Suy ra AADN = ABAM (c-g-c), do do

DAN = ABM. Suy ra

MAI + AMI = DAN + AMB = ABM + AMB = 90°.

Tu day, ta c6 AN 1 BM.

2
AM?
SuyraMfzﬁzlcm, AI2:
. 1
3. Ta c6 Spenr = Spen + Spin = 3

@ L&i giai.

. Taco BM? = AM? + AB>=5+20=25= BM =5 cm.

AM? —MI?=5—-1=4= Al =2 cm.

(BI-IN + BC-CN) =11 cm?.

_/
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350 1. Heé thic lugng va dudng cao

O

12
) Vi du 8. Cho tam giac ABC vudng tai A ¢c6 BC' =5 cm, duong cao AH = = cm. Tinh
BH, CH.

(&' Ldi giai.
Giast BH > CH. Taco BH+ HC = BC =5. (1) B
144
Mat khac BH-CH = AH? = 55 T (1) ta c6 (BH+CH)? = 25,
suy ra H
288 337
BH2+QBH-CH+C’H2:25:>BH2+C’H2:25—§:2—5. L
A C
Do do6
337 288 49
BH—-CH)’=BH?-2BH-CH+CH’=— — — = —.
( CH) CH+C 25 25 25
7
Suy ra BH — CH = £ (2)
Tu (1) va (2) ta co
pp — BHFCH) + (BH = CH) :Ecm, CH = BC— BH - 2 em.
2 5 5
O
W) Vi du 9. Cho tam giac ABC vudng tai A, duong cao AH, ké HM vudng goc véi AB tai
. AB3
M. Chi inh rang BM = :
Chiing minh rang Bo2
(&' Loi giai.
Trong tam giac vuong AHB ta ¢c6 BM - BA = BH?, suy ra B
BH?
BM = .
AB
Mat khac, trong tam gidc vuong ABC, ta ¢c6 BH - BC = AB?, M 1
2
hay BH = BC.Dod()
AB* AB3
BM -~ A ¢

T AB-BC? _ BC?

Vay bai toan dudc ching minh.
O

M Vi du 10. Cho hinh vuong ABCD, I la diém thay dbi trén canh AB (I khac A va B).

. . . 1 ?
Duong thang DI cat BC tai K. Chiing minh rang e + DI khong doi.

@ Ldi giai.
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Chuong 1. Heé thitc lugng trong tam giac vudng 553

Qua D ké dudng thang vuong géc véi DI, cét BC tai H.
Xét hai tam giac ADI va CDH ¢c6 A = C = 90°, AD = DC, H
ADI = CDH (cung phu vé6i goc CDI). Suy ra AADI = ACDH
(g-c-g), do d6 DI = DH. Suy ra

1 1 1 1 1 .

= = ) D
D]2+DK2 DH2+DK2 DC?

Tu do, ta c6 dpem.

A )\B
K

OJ
e N
W) Vi du 11. Cho tam giac ABC can tai A, ¢6 géc A nhon. V& BM vudng goc véi AC.
Chitng minh rang
AM (AB)2 |
MC  “\BC '
(. /
(&' Lai giai.
Goi D la diém déi xtng v6i C qua A, khi d6 AB = AD = AC
nén tam giac BC'D vudng tai B va ¢6 duong cao BM. D
Suy ra CM - CD = BC? = CM -2AC = BC?, suy ra
AC>2 AC AM . R .
2(3—0 —C—M—l—i—C—M.MaAB—AC,nentaco
) (AB>2 | AM
BC oM M
Vay bai toan dugc chiing minh.
B C
O

Q@ Luven tap
W/

(= Bai 1. Cho tam gidc vuong ABC, duong cao AH, canh géc vuong AC' = 60 cm, canh huyén
BC =100 cm. Tinh chu vi tam giac ABC, ABH, ACH.

@ Lai giai.
Xét tam giac vuong ABC' ¢6 AB = BC? — AC? = 80 cm. A
AB-AC  60-80
¥ AH = = =4 :
BC g eem
AB?
¥ BH = =64 cm, CH = BC — BH = 36 cm.

BC

@ Chu vi tam giac ABC 1a AB + BC + C'A = 240 cm.
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354 1. Heé thic lugng va dudng cao

& Chu vi tam giac ABH 1a AB+ AH + HB = 192 cm.
& Chu vi tam giac ACH 1a AC + AH + HC = 144 cm.
O

(= Bai 2. Cho tam gidc vuong c6 cac canh géc vuong bang 5 cm va 12 cm. Tim canh huyén va
cac hinh chiéu ctia cac canh goc vuong trén canh huyén.
(&' Lai giai.
Ap dung dinh 1y Pytago cho tam giac ABC ta c6 A
BC =+VAB? + AC? = 13 cm.
Cac hinh chiéu ctia cac canh lén canh huyen 1a

AB? 5225

& BH = 2 2
BC 13 13°™ -
B I C
QCH:BC—CHZI?)—%:%CH]
13 13 -

> Bai 3. Tim céc canh clia tam gidc vuong, biét duong cao va dudng trung tuyén tng véi canh
huyén theo thit tu 1a 4 cm va 5 cm.

(&' L&i giai.
Vi AM 1a trung tuyén ctia AABC vuong tai A nén A
AM = MC =MB =5cm = BC =2MA =10 cm.
Xét AAHM c6 HM =/ AM? — AH? = 3 cm. Suy ra
BH=MB—-HM =2cm, HC=HM + MC = 8 cm. A 5 cm

cm
Xét tam giac vuong ABC' ¢6
-
& AB?= BH-BC =20 = AB = 25 cm. B H M C

® AC?=CH-CB =80= AC = 45 cm. -

[ Bai 4. Tim cac canh clia tam giac vuong, biét duong cao ng v6i canh huyén 1a 4 cm, dién
tich tam gidc vuong bang 20 cm?.

(£ Loi giai.
Gia sit tam giac do la AABC' ¢6 duong cao AH.
T po_ 2SaBc _2:20 4
a co =g - 1 —Ocm

biat BH =z (z > 0). Ta ¢

AH*=BH-CH < 16=2x-(10—2)

s 22 —102+16=0 o -
T =2 B H C
r = 8.

Khi BH =2 cm: AB2=BH-BC =2-10= AB = 2v/5 cm; AC = vVBC? — AB? = 4/5 cm.
Khi BH =8 c;n: AB2=BH -BC =8-10= AB =45 cm; AC = vV/BC? — AB? = 2¢/5 cm.
Khi d6 ba canh ctia tam giac la 25 cm, 4+/5 cm va 10 cm. OJ
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Chuong 1. Heé thic lugng trong tam giac vudng 255

(= Bai 5. Cho tam gidc ABC vuong tai A, duong cao AH. Biét AH =6 cm va HC — HB = 9
cm. Tinh HB, HC.

(&' Loi giai.
bat BH =2=CH =9+ 2z véi z > 0. A
Ta c6
AH?>=BH -HC < x(9+z) =36
& 27 +92-36=0
o |7 -9
T =3. i |
B H C
Vay HB=3cm, HC = HB +9 =12 cm. O
. . _ . AB 3 ) .
= Bai 6. Cho tam giac ABC vuong tai A, VTolmrs duong cao AH = 18 cm. Tinh chu vi tam
gidc ABC.
(&' Lai giai.

biat AB =3x = AC = 4x v6i x > 0. Suy ra BC = AB? + AC? = 5x.
1 1 1 AB - AC 12 15

Ta o _ AH = _ — 2.
COdmE T A T ace T JAB T Acz 5 ‘T
Chu vi tam giac ABC bang AB + BC + CA = 12z = 90 cm. O

(= Bai 7. Cho tam gidc ABC vuong tai A véi AB < AC va duong cao AH. Tinh AB, AC biét
AH = 6 cm va dién tich tam giac ABC bang 37,5 cm?.

(&' Lai giai.
Gia sit tam giac do 1la AABC' ¢6 dusng cao AH.
Ta o6 BO = 2948 _ 2315 _ 19 5 »
= = = 1m.
AH 6 ’

bat BH =z (z > 0). Ta ¢

AH?>=BH -CH & 36=x-(12,5— 1)

& 22 —-12,524+36=0 r |k
9
o2 B H C
& 2
r = 8.

1
Khi BH:gcm: AB2:BH-BC':§-12,5:>AB:75 cm; AC = /BC? — AB? = 10 cm.
Khi BH =8 cm: AB>=BH -BC =8-125= AB =10 cm; AC = vBC? — AB? = 7,5 cm.
Khi d6 la ba canh cua tam giac la AB = 7,5 cm, AC = 10 cm va BC = 12,5 cm. O

(= Bai 8. Cho hinh thang ABCD vuong tai A va D. Hai dudng chéo vudng géc véi nhau tai O.
Biét AB = 2v/13, OA = 6. Tinh dién tich hinh thang.
(&' Lai giai.
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1. Heé thic lugng va dudng cao

356

Xét AOAB vuong tai O, ta co:

OB = VAB =0 = /(2v13) - 62 = 4. g

Xét AABD vuong tai A, dusng cao AO ta c6:

2
2 2v/13
@AB2:BD~OB:>BD:12BB:< 4> =13.

& AD— VBD?— AL — \/132 — (2v3) = 3VI3.

@ Tac6 OD=BD—-0B=13—-4=09.

Ap*  Ap*  (3VB)

P ~ . .. 2 . _ _ _
Xét ANADC vudng tai D ta c6: AD* = OA- AC = AC OA O 5 19,5.
OD-AC 9-19,5 9v13
Ma AD - DC =0D - AC = DC = = = = .
* . AD 3v13 2
Vay Sapep = §AD - (AB 4+ DC) = 126,75 (dvdt) O

(= Bai 9. Cho tam giac ABC vuong tai A. Duong cao AH, canh bén AC = 30, HB = 32. Tinh
do dai AH, HC', AB.

@ L&i giai.

biat HC =z (z > 0). Xét AABC vuodng tai A, duong cao AH
ta co C

AH?=HC-HB & 30°=x-(z+32)
& (z—18)(z +50) =0

30
x = 18 (nhan) 9
r = —50 (loai)
A B
Xét AAHC vuong tai H ta ¢c6 AH = AC? — HC? = 24.
Xét AABC vuong tai A tac6 AB> = HB - BC' = 32 (32 + 18) = 40. O

(= Bai 10. Cho hinh chit nhat ABCD c¢6 cac canh AB = 60 cm, AD = 32 cm. Tu D ké duong
thang vuong goc véi dudng chéo AC. Duong nay cat AC tai E va AB tai F. Tinh do dai cac doan
FA, EC, ED, FB, FD.

@ Ld&i giai.
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Chuong 1. Heé thic lugng trong tam giac vudng
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Xét tam giac vuong ADC ta co
AD? AD? 322 256
AC  JADZ+CD? 324602 17
CD? 602 900 F
EC = = = — cm.
AC T Ay 1 A b
Xét tam giac vuong ADE c6
32260 480
=VFA -EC =\| ————= = — cm.
3224602 17
e ADY 32 5u D ¢
“ED 3260 15 ™
68
2 aQ2
AF =V FD? - AD? = \/32 08 — 322 = @ cm.
602 15
256 —644
FB=AB—-AF =60— — = — cm.
15 15

4

(= Bai 11. Tinh dién tich hinh thang ABCD, c6 dudng cao bang 12 c¢m, hai dudng chéo AC va
BD vuong géc véi nhau, DB = 15 cm.

@ L&i giai.

Qua B vé duong thing song song véi AC, cit DC 6 E. A B
Goi BH la duong cao ctia hinh thang. Ta c6 BE [/ AC,
AC 1L BD nén BE | BD.

Ap dung dinh Ii Pytago vao tam gidc vuong BDH, ta
co

BH? + HD?> = BD? = 122 + HD? = 152
= HD?*=225-144=81= HD =9 cm. D

T
Q
&

Xét tam giac BDFE vudng tai B, ta co

292
BDQ:DE-DH:>152:DE-9=>DE:75:25cm.

Tac6 AB=CFE néen AB+CD =CFE+CD =DFE =25 cm.

25-12
Do dé SABCD = T =150 CIII2. ]

= Bai 12. Hinh thang can ABCD c6 day 16n C'D = 10 cm, day nhé bang duong cao, duong chéo

vuong goéc vii canh bén. Tim dudng cao ciia hinh thang
(&' Lai giai.
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358 1. Heé thic lugng va dudng cao

Goi AH, BK la duong cao ctia hinh thang. A B
bat AB = AH = BK = x.

Dé dang chiing minh duge DH = CK =

DC—AB _10—u

10 2 2
Do d6 HC = ——~.
2 ] o
Xét AADC vuong tai A, tacé6 AH?> = HD - HC. Do d6 D H K C

10—z 104z 100 — 22
2 2 4
T dé suy ra x = 2v/5 cm.

Duting cao ctia hinh thang bing 2v/5 cm.

[)32

l

(= Bai 13. Tinh dién tich mot tam gidc vuong c6 chu vi 72 cm, hiéu giita duong trung tuyén va
dudng cao ng v6i canh huyén bing 7 cm.

(' Lai giai.
bat AM =z (x > 0), ta c6 BC =2z, AH =z — 7. A
Theo cac hé thiic trong tam giac vuong
AB? + AC? = BC? = 42? (1)
AB-AC =BC-AH =2x(z—7) (2) x

Tu (1) va (2) suy ra

T
<
Q

AB? + AC? + 2AB - AC = 4% 4 4x(x = 7) B
& (AB+ AC)? = 82* — 28z < (72 — 21)* = 82 — 28w
& 2*+650—1296 =0 < (v — 16)(x +81) =0
x = 16 (nhan)
x = —81 (loai).

Tu d6 BC =32 cm, AH =9 cm.
1
Dién tich tam giac ABC 1a Sapc = 3 32-9 = 144 cm?.
O

> Bai 14. Cho tam giac ABC c¢6 do dai cic canh AB, BC, C'A 1a ba s6 tit nhién lién tiép ting
dan. Ké duong cao AH, duong trung tuyén AM. Chitng minh rang HM = 2.
(&' Ldi giai.

A A

-
B H

=
Q
=
@
<
Q

—
—_
~—
~—~
N\
~—

Dit BC =athi AB=a—1, AC =a-+1. Dat HM = x. Ta thay
HB=MB — MH (néu B > 90°, xem hinh (1))
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Chuong 1. Heé thic lugng trong tam giac vudng 550

HB=MH — MB (néu B > 90°, xem hinh (2))

Nen HB? = <x - 5) Ta 6 AC? — HC? = AB? — HB? (cing bing AH?) nén

2 2
R I
& da=2ar & x =2
O

= Bai 15. Tam gidc ABC can tai A, goi I 1a giao diém clia cac dudng phan giac. Biét TA = 2v/5
cm, IB =3 cm. Tinh do dai AB.

(&' Ldi giai.
Du’dng vuong goc v6i AB tai A cat BI 6 K. Ta co A
K phu v6i 31 ATK phu véi BQ, ma 31 Bg nén
K = AIK.
Ké AH | BK. bat IH=HK = z. K
Xét tam giac vuong ABK ¢6
AK?=KH KB & (2\/5)2 = z(2z + 3)
& 207432 —-20=0 H
& (235—5)(93+4) =0
1
& ( an) 1
4 (loai). 2 -
B C
SuyraKBzScmiAB:m:Q\/ﬁcm. O

= Bai 16. Tam giac ABC c¢6 BC = 40 cm, duong phan gidc trong AD dai 45 cm, dudng cao
AH dai 36 cm. Tinh cac do dai BD, DC.

@ Lai giai.

bat BD = z, DC = y. Gia st A
T <.
Ta tinh duge HD = 27 c¢m. Vé tia
phan giéc clia goc ngoai tai A, cit
BC &6 FE. Ta c6 AE L AD nén
AD? = DE - DH. Suy ra

AD? 452 =

DE = =75 cm. E H B D C

DH — 27
Theo tinh chat dudng phan gidc trong va ngoai clia tam giic ta c6
DB EB r Th—ux

DC EC y T4y
Mit khéc, thay y = 40 — = vao (1) va rat gon duge

x =15 (nhan)

2 1152 4+ 1500 = 0 & (z — 15)(z — 100) = 0 =
v v (z = 15)(z - 100) z =100 (loai).

Tu do suy ra y = 40 — x = 25 cm.
Vay DB = 15 cm, DC = 25 cm. U
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360 1. Heé thic lugng va dudng cao

(= Bai 17. Cho tam giac ABC vuong tai A, duong cao AH. Tinh BH, CH biét AB = 12 cm,
BC =20 cm.

@ L&i giai.

AB? 122
& AB?>=BH-B BH = =—=72 .
C & BC 50 7,2 cm

& HC =20-72=128 cm.

=

s
Q

O

(= Bai 18. Cho tam giac ABC vuong tai A, duong cao AH. Tinh AC, CH biét AH = 2 cm,
HB =1 cm.

@ Lai giai.
AH? 22
® AH?=BH-CH H = = — =4 )
CH < C 77 1 cm

néen BC =HB+ HC=1+4=5 cm.
™ AC?=CH -BC=4-5=20= AC =25 cm.

-

N
Q

O

(= Bai 19. Cho tam gidc ABC vuong tai A, duong cao AH. Tinh AH, HB, HC biét AB = 3
cm, AC' =4 cm.

@ L&i giai.

Ta ¢c6 BC = AC? + AB?2 = /32 +42 = 5 cm.

B
1 1 1 1 1 25 H
8 = = — _ = —
A2~ AR 7;2/102 et T ™
SuyraAH:Ecm.
A C
AB? 32 9
&® AB°=BH-B BH = = — =_ .
C = BC : 5cm
9 16
O

(= Bai 20. Cho tam giac ABC vuong tai A, duong cao AH. Tinh AB, AC biét HB = 1 cm,
HC =2 cm.
(&' L&i giai.

Taco B =HB+ HC=24+1=3cm.

AB?=BH -BC=1-3=3= AB =+/3 cm. 7
AC?=CH -BC =2-3=6= AC = /6 cm.
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(= Bai 21. Cho tam giac ABC vuong tai A, duong cao AH. Tinh BC, AC, AH biét AB = 15
cm, HC' = 16 cm.

@ L&i giai.

Ta cb

AB? = BH - BC

AB? = BH - (BH + 16)
15> = BH® + 16BH |
BH? +16BH — 225 =0 A c
BH? + 16BH — 225 =0

(BH +25)-(BH —9)=0

BH = —25 (loai) hoac BH =9 (théa méan).

S I

Do d6 BH =9 cm, suy ra BC = HB+ HC =16+ 9 = 25 cm.
AB?>=BH-BC =9-25=225= AB =15 cm.
AC? =CH -BC =16-25 =400 = AC = 20 cm.
O

= Bai 22. Cho tam gidc ABC vuong tai A, duong cao AH. Tinh AB, AC biét AH = 12 cm,
BC =25 cm.

@ L&i giai.

Ta co B

AH?=HB-HC
144 =HB - (25— HB)
HB* - 25HB + 144 =0 |
(HB —9)(HB — 16 = 0) A ¢
HB =9 hoiac HB = 16.

Vai tro cia HB, HC nhu nhau, ¢6 thé gia st HB =9 ¢cm va HC' = 16 ¢m, nén

AB?>=BH -BC =9-25=225= AB = 15 cm.

AC? =CH -BC =16-25 =400 = AC = 20 cm. 0

t o0

(= Bai 23. Cho tam gidc ABC can tai A c6 AH, BK 1a 2 duong cao. Chitng minh rang

) L b) BC? = 2CK - CA.
BK? BC? ' 4AH?

@ L&i giai.

/ Tai ligu Toan 9 nay 1a clia: ....ooooeviviiieiiiiieeiiei,




262 1. Heé thic lugng va dudng cao

a) Ké HFE vuong goc v6i AC, suy ta HE /| BK, A
nén HFE la duong trung binh trong tam giac BCK.
Trong tam giac AHC vudng tai H,

1

1 1 1 1 1
HE: oAz T Hee <BK>2 am <B0>2 K
5 5
ey L 11 i
a = .
V' BR: T BC? T 1AR? 5 77

2
b) TaC(’)HC'Z:CK-C’A(:)<BTO> =CK -CA.

Vay BC? = 4CK - CA.
O
(= Bai 24. Cho tam gidc ABC vuong can tai A vid mot diém M thudc canh huyén BC. Chiing
minh rang M B? + MC? = 2M A?.
(' Lai giai.

Tu M ké MP 1. AB; M@ L AC

Do ABC = ACB = 45°, khi d6 tam giac M PQ va MQC vudng
can,

nén MB? = 2MP? va MC? = 2M Q2. Q

Suy ra M B% + MC? = 2(MP? + MQ?). (%) P

Ma APMQ@ 1a hinh chit nhat nén MP? + MQ? = PQ? = M A2

Do d6 tir (%), ta c6 MB? + MC? = 2M A?. B M C
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Chuong 1. Heé thitc lugng trong tam giac vudng
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? 5\ (4 ? V4
Ty so lugng giac cua géc nhon
Q Tém tit Iy thuybt
AN
1.1 Khai niém ti sé luong gidc cia mot géc nhon
Cho tam giac vudong va géc nhon o nhu hinh veé.
Khi do
4 sina:M; @tana:M;
canh huyen canh ke "
o
=
X X =
@COS&ZM; QCOta:M. &
canh huyén canh doi =

/N 22, Nhan xét
W Ti s6 lugng giac ciia mot géc nhon luon duong.
W sina <1, cosa < 1.

1.2 Ti sé lugng giac ctia hai géc phu nhau

Dinh li 4. Néu hai géc phu nhau thi sin géc nay bang cos goc kia, tan géc nay bang cot goc kia.

Hé qua 4.
Cho hai goc a va g véi o + 8 = 90°, khi do o
W sina = cos f3; W tana = cot B3;
W cosa = sin f3; W cot o = tan 3.
B~ A

Bang ti s6 lugng giac mot s6 goc dac biet

Ti s6 luong giac goc a | 30° | 45° | 60°
, 1 | V2| V3
sin « - | — | —
2 2 2
V3| V2| 1
COS (v — | — | =
\3_ 2 2
3
tan « K3 1 V3
3
cot « \/3 1 %
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2. Ty sb luong giac ctia géc nhon

Q Cac vi du
N

[ M Vi du 1. Cho tam giac ABC vuong tai A c6 AB = 3, AC = 4. Viét céc ti s6 lugng giac

cua goc B.

@ L&i giai.
AABC vuong tai A nén BC = VAB?2 + AC? = /32 + 42 = 5. o
Ta co
AC 3 AC 4
inB— - _°. B=""_"_C
Sin BO 5 tan 1B 3
AB 4 AB 3
B=—=-;: tB=— =-. B > A
R TR «© AC 4
OJ
, i 2
[ W Vi du 2. Duyng géc nhon « biét tan o = . }
(' Ldi giai.

Dung goc vuong xOy.

Trén tia Oz, lay diém A sao cho OA = 2;
tren tia Oy, iy diém B sao cho OB = 5.
Go6c OBA 1a goc a can duyng.

— 2
That vay, tana = tan OBA = £

3 T

]
W Vi du 3. Hay viét ti sd luong giac clia cac goc sau thanh ti s6 lugng gidc clia cac goc
nho6 hon 45°

sin 75°, cos 60°, tan 80°, cot 50°.
@ L&i giai.

sin 75° = cos 15°; cos 60° = sin 30°; tan 80° = cot 10°; cot 50° = tan 40°.

O

W\ Vi du 4. Cho tam giac ABC vuong tai A ¢6 B = 60° va BC = 10. Tinh do dai canh

AB va BC.
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Chuong 1. Heé thitc lugng trong tam giac vudng
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(&' Ldi giai.
Tam giac ABC vuong tai A nén c
AC 3
sin B = B0 = AC = BC -sin B = 10 - sin 60° = %
AB 1
COSB:B—C:>AB=BC'COSB:10~§:5.
Al S0
O
@ Luven tap
A\
= Bai 1. Vé mot tam giac vuong c6 mot géc nhon 34° roi viét ti s6 lugng gidc clia goc 34°.
(&' Ldi giai.
Gid stt B = 34°.
C
AC AC
sin34O:sinB:B—C; tan34°:tanB:E;
AB AB
cos34°:cosB:B—C; cot34°:cotB:m.
Al 3.
O

[ Bai 2. Cho tam gidc ABC vuong tai C. Trong d6 AC = 0,9 m, BC' = 1,2 m. Tinh cac ti s6
luong giac ctia goc B. Tit d6 suy ra cic ti s6 luong giac clia goc A.
(&' Lai giai.

Ap dung dinh 1y Py-ta-go ta co:

A
AB=+CA2+CB2=,/0,92+122=15m.
Vi géc A va géc B phu nhau nén
AC 09 3 AC 09 3
SmB:E:EIEICOSA’ tanB:B_C:ﬁ:Z:COtA; 0,9 m
B 1,2 4 B 1,2 4
COSB*—C:;:—:SIDA, cotB:—C:#*—*tanA
AB 15 5 AC 09 3 19 m
ca— B

= Bai 3. Hay viét ti cic ti s6 lugng giac sau thanh ti s6 luong giac ctia cac géc nhé hon 45°

sin 60°, cos 75°, sin 52°30/, cot 82°, tan 80°.

@ L&i giai.

/ Tai ligu Toan 9 nay 1a clia: ....ooooeviviiieiiiiieeiiei,




2. Ty sb luong giac ctia géc nhon

366
sin 60° = cos 30° ; sin 52°30" = cos 37°30’ ; tan 80° = cot 10°.
cos 75° = sin 15° ; cot 82° = tan 8&° ;
O
= Bai 4. Dyng géc nhon o biét
2 ) 3 3
1. si _z. 2. cosa = 0,6; . _ 2. 4 2
sin o 3 3. tana 7 cot av 5
(' Lai giai.
2
1. sina = =.
sina = o
Vé goc vuong zOy.
Trén Ox lay diém A sao cho OA =2 cm.
Lay A lam tam, vé cung tron ban kinh 3 cm sao cho cung
tron nay cat tia Oy tai B.
Khi d6 OB = a nen sina = sin OAB = O = 2
ido = a nén sin @ = sin =— =_.
AB 3
2. cosa = 0,6.
Ve gbc vuong x0y.
Trén Oz lay diém P sao cho OP = 3 cm. y
Lay P lam tam, vé cung tron ban kinh 5 cm sao cho cung
tron nay cat tia Oy tai Q.
. B —_— R —_— OP 3
Khi d6 OPQ = a nén cosa = cosOPQ = — = 0,6 = —.
oQ 5
x
3.t =-.
ana = -
Vé goc vuong x0y.
Trén Ox lay diém A sao cho OA = 4 cm. Yy
Trén Oy lay diém B sao cho OB = 3 cm. 5 1B
— P OB 3 |
Khi d6 OAB = o nén tana = tan OAB = tan — = —.
OA 4 21
1 4
_ A
O 1 2 3 4 x

4. cota = §
2
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Chuong 1. Heé thic lugng trong tam giac vudng
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Vé géc vuong zOy.
Trén Ox lay diém C sao cho OC' = 3 cm. Y
Trén Oy lay diém D sao cho OD = 2 cm. 5 D
—— —— 0C 3
Khi d6 OCD = én cota = cot OCD = — = —.
ido « nén cot a = co 0D — 2 )
C
ol 1 2 3 =z

O

~ . )
= Bai 5. Cho tam giac ABC vuong tai A ¢c6 AB =6 cm, B = «. Biét tana = o Hay tim do
dai canh AC va BC.

(&' Loi giai.
Xét AABC vuong tai A co
tana—ﬂﬁg—E@AC—§cm ¢
AB 12 6 2

Ap dung dinh 1y Py-ta-go vao AABC vuong tai A ta c6
AB? + AC? = BC?

13 B~ A
= BC =+VAB? + AC? = 5 cm.
O
(= Bai 6. Tinh gia tri ctia cac biéu thic
|4 Sns2 2. B = tan76° — cot 14°,
cos H8°’
@ Loi giai.
1. Ta c6 32° 4 H8° = 90° 2. Ta ¢6 76° + 14° = 90°
= sin 32° = cos H&° = tan 76° = cot 14°
= A=1. = B=0.
]

(= Bai 7. (*) Cho tam gidc ABC ¢6 A = 60°. Chiing minh ring BC? = AB% 4+ AC2 — AB - AC.
@ Ldi giai.
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N

» Ty s6 lugng giac ctia géc nhon

Ké dusng cao BH cia AABC. B
Khi d6 ta c6 HC? = (AC — AH)*.
Ap dung dinh 1y Py-ta-go ta ¢6

BC?* = BH? + HC?
= BH? + (AC — AH)?
= BH? + AH? + AC? —2AC - AH
= AB%+ AC? — 2AC - AH. 500

Laicéﬂ\cjﬁoo P P
U AH 1 AH B
:>COS60—E:>§—E}1&YAH—T

Vay BO? = AB? + AC? — AB - AC. -

[= Bai 8. (*) Cho ttt gidc ABCD c6 a la géc nhon tao bdi hai duong chéo. Chitng minh réng
1
Sapcp = §AC’ - BC -sin a.
(&' Lai giai.
Gia st hai duong chéo AC, BD cit nhau tai I, AIB = a la
gbéc nhon.
Ké duong cao AH cia AABD va duong cao C'K cua

ACBD.
Ta c6 AH = Al sina, CK = Clsina.

1
Dién tich AABD 1a Saapp = §BD -AH.

1
DléIl tich ACBD la SACBD = EBD -CK.
Khi do

1
Sapcp = Saasp + Sacep = §BD -(AH + CK)

= %BD-(A[—%—C[)Sina

1
= EBD - AC - sin a.
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Chuong 1. Hé thic lugng trong tam giac vuéng 560

Q Hé thirc vé canh va gbc trong tam giac vudng

Q Tém tit ly thuyét
N\

Dinh li 5. Trong tam gidc vuong, moéi canh géc vudng bang:
1. Canh huyén nhan véi sin géc doi hodc nhan véi cos goc ke;

2. Canh gbc vuong kia nhan vé6i tan goc déi hodc nhan véi cot goc keé.

Vay, trong tam giac ABC' vuong tai A, ta cé cac hé thiic C
@ b=a-sinB=a-cosC.
@ b=c-tanB = c-cotC. b
@ c=a-sinC =a-cosB.
™ c=b-tanC =1b-cot B. A

Q Cac dang toan
AN

& Dang 1. Giai tam giac vuéng

St dung moi quan hé gitta canh va géc trong tam giac vuong dé giai.

656> BAI TAP MAU 9656

M) Vi du 1. Cho tam giac ABC' vé6i cac canh goc vuong AB = 5, AC' = 8. Hay giai tam
giac vuong ABC.

(&' Loi giai.
Theo dinh li Py-ta-go, ta ¢6

BC =+VAB?+4 AC?
VT
~ 9,43.

5

AB
Mat khac tanC' = — = = = 0,625.
a ac tan 10 =3 ,

Tra bang hay dung mdy tinh bo tii, ta tim dugc O ~ 32°.
Do d6 B =~ 90° — 32° = 58°.
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3. He thifc vé canh va géc trong tam gidc vuong

370
O
) Vi du 2. Cho tam giac OP(Q vuong tai O ¢6 P= 36°, PQ) = 7. Hay giai tam giac vuong
OPQ.
(&' Lai giai.
Tacé6 Q = 90° — P = 90° — 36° = 54°. p
Theo cac hé thic gitta canh va goc trong tam giac vuong, ta co
36°
OP = PQ -sin@ = 7 - sin 54° ~ 5,663
OQ = PQsin P = 7 - sin 36° ~ 4,114. 7
OH Q
O
) Vi du 3. Cho tam giac ABC vuong tai A ¢c6 AB =12 cm, C = 40°. Hay tinh do dai
a) AC. b) BC. c) Phan giac BD.
(&' L&i giai.
—— AB AB 12
Ta c6 tan ACB = — = AC = = ~ 14,3
& cotan AB AC AB tan 4()102 tan 40° 2 ¢
mACE = 22 & BC = = ~1 : °
snACE =56 = BC= Glie = simaoe BT 10
Ta c6 ABC' = 90° — 40° = 50°. -
Vi BD la phan giac goc ABC nén ABD = 25°. D
. —— AB AB 12
Do d6 cos ABD = — = BD = — = ~ 13,2 cm.
BD cos ABD ~ €os25°
-
A 12 B
O

%& Dang 2. Tinh canh va géc cua tam giac

Phuong phéap: Ké them duong cao dé xuat hién tam gidc vuong; ap dung céac hé thic luong
trong tam giac vuong.

$>696> BAI TAP MAU 696969

) Vi du 1. Cho tam giac ABC, trong d6 BC = 11 cm, ABC = 38°, ACB = 30°. Goi diém
N la chan ctia duong vuong goc ké tit A dén canh BC. Hay tinh do dai doan thiang AN.

@ Ld&i giai.
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Chuong 1. Heé thitc lugng trong tam giac vudng
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AN AN
Ta ¢c6 = — BN = .
a co tan 38 B%; ton 33°
Tuong tu NC = . Khi do, ta c6
tan 30° A
BC =BN + NC
< 11 = AN + AN
~ tan38°  tan30° o
] 1 8 | 30
11 =AN - ( ) B N 11 C
< tan 38° + tan 30° e
11
= AN = 1 T ~ 3,65.

tan 38° + tan 30°

O

B0 Vi du 2. Cho tam gide ABC c6 BC = 6 cm, B = 60°, C = 40°. Hay tinh

a) Chiéu cao CH va canh AC. b) Dién tich tam giac ABC.

@ L&i giai.

1. Tam giac BHC vuong tai H:
_— H _
sin HBC = g—c = CH = BC -sin HBC = 65sin 60° = 3/3.
Ma @ = 180° — 40° — 60° = 80°.

Tam giac AHC vuong tai H:
CH 3v3

inCAH = —— = AC = ~ 5 98 cm.
sin C' 1 = AC n.80° 5,28 cm
_— CH CH 3v/3
Ta c6 AH = — = AH = = )
b) Ta c¢6 tanC AgH:> tang(l)f[ T
Do va HBC = —~ = HB = - .
o vay tan C 7B = tan 60° 3 cm
1 1 3v3
TacéSABc:E-CH-AB:—-CH-(AH+HB):—-3\/§~<t \/8_0 +3>%10,17cm2. O
an 30°

5 Dang 3. Toan thuc té

Diuing hé thrc gitta canh va géc trong tam gidc vuong dé giai quyét cac tinh hubng thuec té.

656> BAI TAP MAU $56969

M Vi du 1.
Mot cot den dien AB cao 6 m c6 béng in trén mat dat 1a AC dai
3,5 m. Hay tinh goc BCA (lam tron dén phut) ma tia sang mit troi
tao v6i mat dat.
6 m

3.5 m
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3. He thifc vé canh va géc trong tam gidc vuong
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@ Lai giai.
sz ~ . L _— AB 6 — ,

Tam giac ABC vuong tai A, ta c6 tan BOCA = a0~ 3: ~ 1,71. Suy ra BCA = 59°73'. U
4 N\

m Vi du 2.

Mot cau tuot trong cong vien c6 do doc 1a 28°, va c¢6 do cao 1a 2,1

m. Tinh do dai cia mat cau trugt (Iam tron dén chit s6 thap phan C

thit nhat).

-
\

@ L&i giai.

Dat do doc 1a goc @ = 28°: d6 cao la CH = 2,1 m; chicu dai mat cau truct 14 canh AC. Ta
can tinh do dai canh AC.
Tam giac AHC vuong tai H, ta co

_— CH CH 2.1
sin ¢ ac ~ AT Siw T smom

~ 6,8 m.

Q@ Luvén tap
AN\

Q-

= Bai 1. Cho tam gidc ABC vuong tai A, c6 BC = a, AC = b, AB = c. Giai tam giac ABC,
biét rang b = 10 cm, C' = 30°.

@ L&i giai.
Vi AABC vuong tai A, b =10 cm, C = 30° nén ta c6 B
B = 90° — 30° = 60°. .
11 c
c=b-tan30° =10 — = 10 ~ 5,773 cm.
V3 V3 At Lk p
a—Lzl(}i%ll,M?cm. b=10

 cos 30° V3
0

= Bai 2. Mot cot den c6 bong trén mat dat dai 7,5 m. Céc tia ning mit troi tao v6i mat dat
mot goc xap xi bang 42°. Tinh chiéu cao clia cot den.
@ L&i giai.
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Chuong 1. Heé thitc lugng trong tam giac vudng @
B

Gia st chiéu cao cot den 13 BH va chiéu dai tia ning trén mat dat 1a
AH. Xét tam giac ABH vuong tai H ¢6

BH
tan A = Vi = BH =tan42°- AH = tan42°- 7,5 =~ 6,75 m.
A 12 H
7,5 m

O
= Bai 3.
Mot chiée dieu véi doan day tha dieu AB dai 100 m, day tha diéu tao
v6i phuong thang ding mot goc 40° (hinh bén). Tinh chiéu cao ctia

1 A
dieu.
40°
100 x
B H

@ L&i giai.

Trong tam giac vuong AH B vuong tai H, ta c6 AH = AB cos40° = 100 - 0,766 = 76,6 (m). O

= Bai 4. Cho AABC vuong tai A, duong cao AH. Biét HB = 25 cm, HC = 64 cm. Tinh s6 do
cac goc B va C.
(&' Ldi giai.

Ap dung he thic lugng trong tam giac vuong ABC), ta c6

A
AH?>=HB-HC =25-64nén AH =5-8 =40 (cm).
Trong tam gidc vuong AH B, ta c¢6
AH 40 S ° ~ o
tanB—ﬁ—Z—E)—l,GnenBNSS suy ra C' ~ 32°.
B H C
O

Q Trung binh
W

= Bai 5. Cho tam giac ABC ¢6 BC' = 15 cm, ABC = 42° va ACB = 30°. Goi H 1 chan dwong
cao ha ti dinh A xuéng BC. Hay tinh

a) Do dai doan thing AH. b) Do dai doan thang AC.
(& Loi giai.
A
0° 42
C - B
H
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574 3. He thifc vé canh va géc trong tam giac vuong

1. bat AH = x. Ta ¢6

AH
H = = ~ 1,732zx.
Tan 30° V3 ,732x
AH
= ~ 1,11 .
tan 42° 11062
Do d6 BO =CH + HB ~ 2,842 =~ ~ 5.2 .
od6 BC =CH + 8426 = x 3846 5,2768 cm
2. Taco AC = ,AH = 2AH ~ 10,5537 cm.
sin 30°

[ Bai 6. Cho tam giac ABC vuong tai A. Biét AB = 3 cm, BC =5 cm.
1. Giéi tam giadc vuong ABC.

2. Tt B ké duong thang vuong goc véi BC, duong thang nay cit dusng thing AC tai D. Tinh
do dai cac doan thang AD va BD.

@ L&i giai.

B

- D
¢ A

1. Do tam giac ABC vuéng tai A nén AC = vVBC? — AB% = /52 — 32 = 4 cm.

AB 3 N ~ ~
Ta cosinC = — = - = (C ~36°52' = B =90° — C =~ 53°4%".
a cO sin B30~ 5
9. Vi BD L BC nén OBD = 90°. Xét tam giac ABD vuong tai A c6 AB = 3 cm, do vay

AB2:AD-AC:>AD:§:2,25 cm.
BD? = DA-DC =2,25(2,25 + 4) = 14,0625 = BD = 3,75 cm.

O

(= Bai 7. Cho AABC vuong tai A, AB = 21 cm, C = 40°. Tinh do dai duong phan giac BD.

(&' Lai giai.
Ta c6 B = 90° — C = 50°.
-~  _— B A
Vi BD la tia phan giac cua géc B nén ABD = 5 = 25°.
Trong tam giac vuong ABD, ta c6
AB 21
BD = = ~~ 23,2 (cm).
cos25° 00,9063
B C

O
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Chuong 1. Heé thitc lugng trong tam giac vudng -

= Bai 8. Tinh dién tich AABC c6 BC = 40 cm, B = 40°, C = 55°.

@ L&i giai.

Ta c6 B = 180° — (105° 4 30°) = 45°.
Ké duong cao AH. Ta c6 HC = AH cot 30° = AH/3.
Mat khéc

BH + HC =2
AH + AHV3 =2
AH(1++V3) =2 45° 30

=v3-1

U

1
VaySABC:§BO~AH= -2(\/5—1)2\/§—1(CII12).

N | —

@ xne

(= Bai 9.

Khoéng céch gitta hai chan thap AB va M N la x (nhu hinh vé). M
T dinh A ctia thap AB nhin 1én dinh M cta thap M N ta duge
géc a. Tt dinh A nhin xudng chan N ctia thap M N ta dude goc
S (so véi phuong nam ngang AH). Hay tim chiéu cao M N néu
2 =120 m, o = 30° va 3 = 20°.

SSie
5
=

@ L&i giai.

Xét tam giac M AH vuong tai H c6 HM = AH tana.
Xét tam giac NAH vuong tai H c6 HN = AH tan 5.
Do d6 MN = MH+ HN = AH(tana + tan 5) = 120 - (tan 30° 4 tan 20°) ~ 113 m. O

(= Bai 10. Cho hinh thang ABCD c¢6 AB J| CD, D = 90°, C = 38°, AB = 3,5 va AD = 3.1.
Tinh dién tich hinh thang ABCD.

@ L&i giai.
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378 3. He thifc vé canh va géc trong tam giac vuong

Vé BH 1 CD tai H, khi d6 ta ¢c6 BH = AD = 3,1 va

3,5
DH = AB = 3,5. 4 B
Xét tam giac BHC' vuong tai H, c6
3,1
HC = BH cotC' = 3,1 cot 38° =~ \
[ [ 38
DovayCD=CH+ HD =4+ 35~ 7,5. D H C

Dién tich hinh thang ABCD la

AB+CD)AD _ (3,5+175)-3,1

|
5= 2 2

~ 17,1 (dvdt).

0J
(= Bai 11. Cho hinh thang can ABCD (AB /| CD), AB =2 cm, CD = 6 cm, chiéu cao bang 4
cm. Tinh géc nhon tao béi hai duong thing chiia canh bén hinh thang.

@ Loi giai.

Goi K la giao diém ctia AD va BC. Ké AH va KT vuong géc véi CD.

Ta c6

—_~ —_ 1/\

A1:K1:§C’KD. K

HD:CD_AB:6_2:2(cm). 1

2 2
—~ HD 2 A B
t = — = - =
anA1 AH 1 0,5
1
Nén A ~ 27°. Suy ra CKD =~ 54°.
D H 1 C

= Bai 12. Cho AABC ¢6 B = 40°, C = 60°, duong trung tuyén AM. Tinh s6 do goc AMC.
@ L&i giai.

Ké duong cao AH. A
Tac6 HB— HC =(HM + MB) — (MC — HM) =2HM.
bat AH =h, AMH = «. Ta c¢6

HB—-HC=2HM h

=  hcot40° — hcot 60° = 2h cot o
t 40° — cot 60° 1,1918 — 4 o
cot 40° — cot 60°  1,1918 — 0,577 ~ 0.3072 40 o

= cota = ~ ‘
2 2 B M H C

= a~T73°.

> Bai 13. Tinh dien tich tam gidc ABC biét B = 30°,C = 135°, BC = 2 cm.
@ L&i giai.
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Chuong 1. Heé thic lugng trong tam giac vudng o

Ké duong cao AH. Ta c6 BC = BH — CH = AH cot 30° — AH cot45° = AH(\/3 — 1).

BC 2
S AH = = =v3+1 .
uy ra 1\/5_1 o1 V3 + 1(cm)
Vay SABC == 5 . 2(\/§+ 1) - \/§+ 1(Cm2).
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@ 4. On tap chuong
@ n tap chuong

o)
Q Tém tit ly thuyét
N\

Cac kién thiic trong tam ctia bai hoc theo sach gido khoa hién hanh.

Q Bai tap trac nghiém
A\l

(= Bai 1. Cho tam gidc ABC vuong tai A, ké duong cao AH. Heé thiic ndo sau day 1a diung?
(A)AH?>=BH-BC. (B)AC?=CH-BC. (C)AH?=AB-AC. (D)AH = BH - AB.
@ L&i giai.

Theo hé thic lugng trong tam giac vuong.
Chon dap an O

= Bai 2. Cho tam giac ABC vuong tai A va c6 duong cao AH. He thiic nao sau day la sai?

AH AB AH AB

2 _ ) 2 _ . A4 AP g

(A)AB*= BH -BC. (B)AH?=BH -CH. = B0 =5 = a0

(&' L&i giai.
) AH AC

H
A C
Chondépén@ O

(= Bai 3. Cho tam giac ABC c¢6 AB = 3; AC = 4; BC = 5, ké duong cao AH. Heé thiic nao sau
day la sai?

(A)AH? = BH - CH. Bf?:AJf-(JH.l
2 _ . — _
(C)AB? = BH - BC. ® 5= 1~ i

@ Lai giai.
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C6 AB? + AC? = BC? = ABC la tam giac vuong tai A. B
H
A C
Chon dap an O
= Bai 4. Cho tam giac ABC vuong tai B va c6 dudng cao BH. He thiic nao sau day la dung?
(A)BH?> = AH - CH. (B)AH?> = BH - CH.
(C)AB2 = BH - BC. (D) AB* + AC? = BC2.
(&' Loi giai.
Cha y la tam giac vuong tai B va duong cao la BH. A
H
B C
Chon dap an @ O

= Bai 5. Tam giac ABC c6 duong cao AH théa man AH? = BH - CH thi khing dinh nao sau
day la dang?

@Tam giac ABC' vuong tai A. AB? = BH - BC.
(C©) AAHB «~ ACHA. (D) AB? + AC? = BC2.
@ L&i giai.

Ta chi c6 AAHB «~ ACHA chit tam giac ABC c6 thé khong vuong.
Chon dap an @ O

[ Bai 6. Cho tam gidc ABC vuong tai A c6 AB = 3; AC = 4. Ké duong cao AH. Do dai AH

1a
(A)AH =5, (B) AH = 24. (C) AH = 2,25. (D) AH = ?.

@ Ldi giai.

| 1
Am? - AR T Ace

Ta c6 = AH =2/4. B

Chon dép an (B) O
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. 25
[ Bai 7. Cho tam giac vuong tai A c6 AB = 5. Ké duong cao AH. Biét BH = EL do dai AH

Ia
@AH—fg. (B) AH =5. @AH:l—lg. (D) AH = 13.
@ Lai gidi.

Ta c6 AB?>=BH - BC = BC =13

144 B
60
TacéAHQZBH-CH:>AH21—3.
H

A C
Chon dap an @ O
[ Bai 8. Cho tam giac ABC vuong tai A va duong cao AH. Biét AH = 9, BH = 12. Gia tri
AB
it P
AC a4 3 4 3
g. 5. @ g. @ 1.
@ Loi gidi.
AB AH 3
Ta c6 ABAC ~ NAHB = — = —— = —.
a co C = 1C —HB 1 B
2
A C
Chon dap an @ O

(= Bai 9. Cho tam giac vuong ABC vuong tai A c6 AB = 6, BC' = 10. AH 1a dudng cao. Do
dai BH va AH lan luct 1a

(A)BH = 6,4; AH = 4,6. BH = 3,6; AH = 4,8.
(C) BH = 3,6; AH = 6 4. (D)BH = 6,4; AH = 4,8.
@ L&i giai.
Ta c6 AB? = BH - BC = BH = 3.6. B

Tacé CH = BCO — BH =64 ma AH? = BH - CH = AH = 438.

Chon dap an O
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(= Bai 10. Cho tam giac vuong tai A c6 duong cao AH. Biét BH = 9,CH = 7. Do dai AB va
AC lan luot 1a

(A)AB = 3VT; AC = 12, (B) AB = 12; AC = 3/7.
(©)AB =12; AC = 4V/7. (D)AB = 3V/T7; AC = 4y/7.
@ Ldi giai.

Tac6 AH? = BH - CH = AH = 3V/7.
Ta c6 tam giac ABH vuong tai H nén ta c6 AB? = AH? + BH? = AB = 12.
Ta c6 tam giac ACH vuong tai H nén ta c6 AC? = AH?> 4+ CH? = AC = 4V/7.

A C
Chon dap an @ O
> Bai 11. Tam giac vuong ABC c¢6 AB : AC lan luot tile v6i 3 : 4. Biét AH = 6. Canh BC c6

do dai 1a bao nhiéu

(A)BC = 11,5. (B) BC =12. (© BC =125, (D) BC = 13.

(&' Loi giai.

1 1 11

1a CZ é4323+ ACT T AP @ B
a—=-=AB=-AC.

ma 1 14 = 1 1 1C’ "
T dé =— < AC=10= AB=17,.

©Ac?T T AT T 36 ’
Vay BC = AB® T AC? = 125,

A C

Chon dap an @ O
= Bai 12. Cho tam giac ABC vuong tai A va duong cao AH. Biét AH = 6 va AB? = 135+ AC™.

Tinh t1 s6 i—g
(A)s5. B 3. (©)4. (D)6.

@ Ldi giai.

11 N 1
AH?2 ~ AB? A(J?l . X B
ma AB = AC + 10 =

AT 1135 T ACE T @

@AC:S:AB:H:A—B:AL.
AC H

Ta cb

A C
Chon dap an @ O

[= Bai 13. Cho tam giac ABC vuong tai A va duong cao AH. Ké HE 1 AB (H € AB).Cho
AB = 4; AC = 2, hay tinh do dai doan HE.
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@HE—? HE:%. @HE:%. (D)HE = 2.
@ Lai gidi.
1 1 1 45
taco AH2_AB2+A02:>AZ_T' B
Tac6 AH = AE- AB = AE = .
HE? = AH? — AE® = §
H
E.
A C
Chon dap én@ O

[= Bai 14. Cho tam giac ABC vuong tai A va dudng cao AH. Ké HE 1 AB(H € AB).Cho
HE = 6; AC' =9, tinh do dai doan BC.

(A) BC = 9v/2. (B) BC = 6v/3. (©) BC =93, (D) BC = 18.

@ L&i giai.
. BE HE 2
GQiBE::C:>AE:§x—x:§:C.

1
MaHEQ:BE-AE:>a:-§x:62(:>x:6\/§.
Ta c6 BH? = BE? + EH? = BH = 6/3.

. BH HE 2
A C
Chon dép an (C) O

(= Bai 15. Cho hinh thang vuong ABCD c6 A=B= 90°, AB = AD = 2, DC = 2+/2. Tinh do
dai duong chéo AC.
(A)AC =s. (B) AC = 6. (©) AC = 4v2. (D) AC = 2v/5.

@ L&i giai.

Ké DH 1 BC(H € BC). A D
Ta c6 DC? = DH? + HC? = HC = 2.
Vay BC = BH + HC = AD + HC =4
= AC = VAB? + BC? = 2/5.

ul ul
B H C
Chon dap an (D) O

= Bai 16. Cho tam giac ABC vuong tai A c6 B = 3. Khing dinh nao sau day sai?
) AC AB AC AB
@smB—B—C. cosﬂ—B—C. @tanﬁ—c—B. @cotﬁ—m.
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@ Lo giai.
Theo dinh nghia vé ti s6 lugng gidc ciia géc nhon trong tam giac vuong, ta co

] AC _AB _AC _AB
smﬁ——BC, cosﬂ——BC7 tanf = —; cotf =
Chon dap én@

AB’ AC
X 12 2,0 L2 . 2 . >
(= Bai 17. Cho cosa = 3 véi 0 < a < 90°. Gia tri clia sin « bang
. 5 . 7 . ) . 25
@blna—l—?). s1na—1—3. @sma—l—. @sma—@.
(&' Loi giai.
Ta co

12\* 25
sin2a+0052a:1:>sin2a:1—0052a:1—( )

—_— —_— .
)4 ] — ~/ — ( > 0, ¢ O < < 900>
C] i/ z @

2
= Bai 18. Cho tam giac ABC vuong tai A, c6 AB = =BC. Tinh cot C.
=
@cotC:&g. CotC:ﬁ

6 2
5 2 @ co 5 @CO \/5
(&' Loi giai.
Ta cb
Lo AB_2 ¢
sinC = — = —.
BC 3
Mat khéac,
5 B + A
sin?C 4 cos’C =1 = cos?C =1—sin’C = =.
5 C 5
Do 0 < cosC < 1 nén cosC = £ Suy ra, cot C' = C.OS = £
3 sin C' 2
Chon dap an OJ
(= Bai 19. Khéang dinh nao sau day la ding?
@ sin 55° = cos 45°. @ cos 12° = sin 78°. @ tan 60° = sin 30°. @ cot 75° = sin 15°.
(&' Loi giai.

Dinh ly.

Néu hai goc phu nhau thi sin géc nay bang cos goc kia, tan goc nay bang cot goc kia.
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Do dé, chi c¢6 khang dinh cos 12° = sin 78° la ding.

Chon dap an O
= Bai 20.
Cho tam giac nhu hinh bén. Hoéi khédng dinh nao sau day ding?
@sinoz:sinﬁ. cosoz:cosﬁ.
@cota:sinﬁ. @tana:cotﬁ. o
(&' Loi giai.
Vi o va 8 1a hai g6c phu nhau nén sin géc nay bang cos goc kia, tan goc nay bang cot goc kia.
Chon dap an ]
(= Bai 21. Trong hinh bén, canh x dugc tinh nhu thé nao?
15 15
= . =15t °. x =15 cos 30°. = .
@x ST 60° ac 5 - tan 60 @L‘ 5 - cos 30 @x P
x
60° 15
(&' Loi giai.
Ap dung ti s6 luong gidc clia goc nhon trong tam gidc vuong, ta c6
$in 60° = 115 = 2 =15-sin60° = 15 - cos 30°.
Chon dap an @ 0
(= Bai 22.
Cho hinh vé bén. Héi khing dinh nao sau day ding?
@sina:l—) cosa:g b
(CDtanoz—ﬁ @Cota—é / "
B C' / N C o
(&' Loi giai.
? z ~ 2, h N 7
Chi ¢6 cong thic cosa = 3 la dang.
Chon dap an @ O

= Bai 23. Cho tam giac ABC vuong tai A v cosC' = 0,6. Hay tinh tan B.

tanB:§. tanB:il. tanB:i
@ 4 3 5

@ L&i giai.

Ta co
sin B = cos (90° — B) = cos C' = 0,6.

Mat khac, 0 < cos B < 1 va

@tanB = %

sin? B+cos’B=1= cos?’B=1-0,6°=0,64 = cos B=0,8.
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Suy ra,

Chon dap an @
(= Bai 24.

Tim x trong hinh vé bén.
145
@)z = VT, ®r= Y2 3 :
(©) V65. D)z = V113, 150

9
(&' Loi giai.
Goi tén cac dinhAnhu’ hinh vé. A
H
Ta c6 sind5® = —— = AH = AB - sin45° = 44/2.
. 8
Ap dung dinh 1y Py-ta-go trong tam giac vuong AHC N
2 45°
AC? = AH? + HC? = (4V2) + 82 = 96. B — —>C
H g
Suy ra
= AC = V96 = 4V/6.
Chon dap an @
= Bai 25. Khing dinh nao sau day la sai?
@sim2 25° + cos? 25° = 1. cos? 12° 4 cos? 78° = 1.
(©) tan 35° - cot 55° = 1. (D) cot 85° - tan 85° = 1.
(£’ Loi giai.
™ Visin?a + cos? a = 1 nén sin? 25° 4 cos? 25° =
™ cos?12° + cos? 78° = cos? 12° + sin? 12° = 1.
™ Vitana-cota = 1 nén cot 85° - tan 85° = 1.
@ tan35° - cot 55° = 1 la khang dinh sai.
Chon dap an @
= Bai 26.
Cho hinh vé bén. Hay tinh sin C. 8.
@qu—é smC—%
2
@smC’—— @smC—i— 4
5 8
30°
A
3 B

@ L&i giai.
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Ké BH 1 AC tai H. Tam giac AH B vudng tai B, ta c6

BH 3
SiH3OO:E = BH:ABSIH3OO:§
Ta lai co, tam giac BHC vudng tai H, suy ra
BH 3
inC =—— = —.
YT BC TS

Chon déap an @

w

= Bai 27. Cho géc nhon « véi cot o = 1

@P:; P:; ©pP

@ Ldi giai.

Vi sina > 0 nén chia tit v& mau cua P cho sin a ta duce

COos &

p_ sina _cota—l_

30°

COSO‘+1 cota+1

sin o

Chon dap an

. Tinh gia tri biéu thic P =

cos o — sin o
cos o + sin «

7

O

= Bai 28. Cho tam gidc ABC, biét BC' = 11cm va B= 65°, C = 40°. Tinh do dai doan AB

(két qua lam tron dén hai chit s6 thap phan).

(A) 7,32 cm. 7,66 cm. (©) 6,98 cm.

@ L&i giai.

Ta c6 A=180°— B — C = 75°.
Ké BH 1 AC tai H. Ta ¢6

— BH
sin AC'B = B0 = BH =11 -sin40°.

Lai ¢6

_—  BH BH sin 40°
sin BAC = —5 = sin 75° sin 75°

Suy ra AB ~ 7,32 cm.
Chon dap an @

65°

(D)8,16 cm.

40

O

= Bai 29. Cho hinh thang can ABCD véi AB /| CD. Biét AB = 5¢m, CD = 9em v ADC =

60°. Dién tich hinh thang ABC'D gan bang vé6i s6 nao dudi day?

(A) 12,12 cm?. 48,49 cm?. (C) 24,25 cm?.

@ Ldi giai.

(D) 19,8 cm?.
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Ké AH 1 CD tai H. A
Vi ABCD la hinh thang can v6i AB /| C'D nén

Sy

CD—-AB
= ——— =2cm.

T

Tam giac ADH vuodng tai H, suy ra

tan@?: ?)_I;[ = AH =2 -tan60° = 2v/3 cm.

Khi d6, dién tich hinh thang ABCD la
(AB+CD)-AH _ (5+9)-2v3 _14v3
2 2
Chon dap an @ O

= Bai 30. Cho tt giac ABC'D c6 dién tich S va « 1a goc nhon tao béi hai duong chéo AC va
BD. Khing dinh nao sau day la ding?

Sapcp = ~ 24,25 cm?.

1
(A)S = AC - BD -sina. S:§AC~BD'cosa.
1
@SziAC-BD-sina. @S:AC-BD-cosoz.
@ Ldi giai.
KéBHJ_ACtlaiH. . B
Ta o6 Sapc = 5 BH - AC = S Bl sina - AC. N\ ¢
1
Twong tw Sacp = §Dlsinoz -AC. A e
Suy ra
A

Sapep = Sapc + Sacp

:%Blsina-AC+%Dlsina-AC b
= %AC’ - BD -sina.
Chon dap an @ 0
= Bai 31. Cho tam gidc ABC vuong tai B. Ménh dé nao sau day sai?
(A)AC? = AB? + BC2. B) AB = BC'sinC.
@BC:ABtanA. @sinA:cosC’.
@ L&i giai.
Trong tam giac ABC tai B ta c6 B
@ Theo dinh li Pi-ta-go thi AC? = AB? + BC?.
AB
8 sinC = E <~ AB = ACS]HC
BC A C

& tan A = 15 & BC = ABtan A.

BC BC
V i = — > = — o 1 g
& Visin 4 1 va cos C 1 nén sin A = cosC.
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Chon dap an O
= Bai 32. Trong tam giac vuong c6 géc nhon «, ménh dé nao sau day dang?
@M(Z)i canh géc vudng bang canh huyén nhan véi sin géc d6i hay nhan véi co-sin goc ke.
Maéi canh goc vuong bang canh géc vuong kia nhan véi tang goc ké hay nhan véi co-tang
goéc doi.
@ Ti s6 gitta canh do6i va canh huyén duge goi 1a co-sin ciia goc a.
@Ti s0 gitta canh ké va canh doi dugce goi 1a tang clia goc a.
@ Loi giai.
Ta c6
O Mbi canh gbéc vuong bang canh huyén nhan véi sin géc déi hay nhan véi co-sin goc ke.
@ Mbi canh géc vuong bang canh géc vuong kia nhan véi tang géc déi hay nhan véi co-tang
goc ke.
W Ti s6 gifta canh d6i va canh huyén dudce goi 1a sin ciia goc a.
@ Ti s6 gitta canh ké va canh d6i duge goi 1a co-tang clia goc a.

Chon dap an @ O

= Bai 33. Cho tam giac MNP vuong tai M ¢c6 NP = 15 cm va sin P = % Do dai cta canh
MN bang

@ v/ 161 cm. % cim. @ 8 cm. @ % cm.

@ Loi gidi.
Trong tam gidc MNP vuong tai M thi M N la canh doi clia M
P, con NP la canh huyén nén
MN 8
sin P = NP < MN =NPsinP=15- = 8 cm.
P 15 cm N
Chon dép an (C) O

12
[ Bai 34. Cho tam gidc [JK vuong tai J c¢6 IJ = 10 cm va tan K = = Tinh do dai cua

KJ.
@24 cm. 265 cm. @ % cm. @ % cm.

(&' Lai giai.
Trong tam giac [JK vuong tai J thi I.J, K'J lan lugt 14 canh J
déi, canh ké ctia K nén
0
1J 1J 12 25 G
= — prm— = C—_— = — 02
tan K KJ<:>KJ — 10 : 3 6cm.
K 1

Chon déap an O
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= Bai 35. Cho tam gidc ABC vuong tai A c6 B = 30° va AB = 10 cm. Do dai ciia BC bing
bao nhiéu?

1043 203
@ 10\/§ cm. 20\/§ cm. @ ?:/_ cm. @ 5[ cm.
(£’ Loi giai.
Trong tam giac vuong ABC ta c6 A
AB AB 10 20V/3
B=— BC = = = . >
o8 BC cos B cos30° 3 o )
30°
B C

Chon dap an @ O

(= Bai 36. Cho tam gidac ABC vuong tai A c6 AB = 3 cm va B = 60°. Do dai canh AC bang

@ 6 cm. 6+/3 cm. @ 3v/3 cm. @ 1,5 cm.

(¢ Loi giai.
Trong tam giac ABC' ta c6 A
AC
tanB:E & AC = ABtan B & AC = 3tan60° g
o
s AC = 3\/3 CI1. 60°
B C
Chon dap an (C) O

3
= Bai 37. Cho tam gidc ABC vuong tai A c6 AB = 6 va cosC = £ Do dai ctia canh AC
bang

9 15 18
@3 ® 5 = (D)10.
(&' Loi giai.
Trong tam giac ABC vudng tai A thi C la goc nhon. Suy ra A
4
sinC' =+/1—cos2C = £ Lai ¢6
5~
AB AB 15
snC =5 B0=G1c 72
15)° 9 B ¢

Chon dap an @ O

1
= Bai 38. Cho tam giac ABC vuong tai A ¢c6 AB = 12 cm va tan B = 3 Tinh do dai canh
BC.
(A) BC = 16 cm. (B) BC' = 18 cm. (©OBC =510 cm. (D) BC = 4y/10 cm.

@ L&i giai.
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Trong tam giac ABC' ta c¢6 A

AC 1
tanB:E@AC:ABtanB(:)AC’:H-g:éL <

Vay BC = /AB? + AC? = /122 + 42 = 4y/10 cm.

B C
Chon dap én (D) O

[= Bai 39. Cho tam giac ABC' ¢6 duong cao AH va trung tuyén AM (v6i H, M thuoc BC'). Biét
HB =9 cm, HC = 16 cm. Tinh tan HAM.

3 4 9 7
@7 ® 3 I o7

@ L&i giai.

Tac6 AH> = HB - HC = 144 nén AH = 12 cm.

BC A

Lai ¢c6 BC = HB+ HC = 25c¢m, nén BM = - = 12,5 cm.
Suy ra HM = BM — HB = 3,5cm.

HM 35 7

tan HAM = = =
Vay tan AH 12 24
B H M C
25 cm
Chon dap an @ OJ
(= Bai 40. Cho tam giac ABC vuong tai A, duong cao AH. Cho biét CH = 6 cm vasin B = —.
Do dai duong cao AH la
@ 2 cm. 24/3 cm. @ 4 cm. @ 4+/3 cm.
(&' Loi giai.
3 3
Tam giac ABC vuong tai A c6 sin B = 5 Suy ra cos C = £ A
Trong tam giac vuong AHC ta co
CH CH 12
C = s AC = =4v3
cos AC cosC \/_ V3em. 6 cm
5 B H C

Vay AH = /AC? — CH? = ,/(4\/3) — 62 = 2¢/3 cm.
Chon dap an O

(= Bai 41. Cho tam giac ABC vuong tai A ¢6 AB =3 cm va BC =5 cm. Tinh gia tri ctia biéu
thic P = cot B + cot C.

3 25 25 16

@ Ldi giai.
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Ta c6 AC = +/BC? — AB2 =+/52 — 32 =4cm. A
Khi do
AB 3 N
B-=_°
cot A0 1 %0
AC 4
COtC—E—g
B 5 cm C
3 4 25
ay P=-+ - = —.
Vay P=71+3=7
Chon dap an (B) O

[= Bai 42. Cho tam giac ABC vuong tai A c6 BC = 25, AC = 15. S6 do ctia goc C' (lam tron
dén phut) bing

(A)53°8". 36°52'. (©)53°13". (D)36°53".

(&' Loi giai.
Trong tam giac vuong ABC' ta c6 A
cosC = £ _ b3
~ BC 25 5 %&’
= (C ~53°%. N
C 25 cm B
Chon dép an (A) O

(= Bai 43. Cho tam gisc MNP c6 M = 110°, P = 35° va MN = 4 cm. Tinh do dai dudng cao
ké tir dinh M.
(A)3,28 cm. 3,76 cm. (©)2,29 em. (D) 4,26 cm.

@ L&i giai.

Trong tam giac MNP c6 N =180° — (]\//T—i— ﬁ) = 35° nén no
la tam giac can tai M, suy ra MP = M N = 4cm.

Ké duong cao MH L NP tai H. Xét tam gidc vuong M HP
co

sin P = MA < MH = MPsin P =45sin35° &~ 2,29 cm.
MP
Chon dap én@ O

= Bai 44. Cho tam giac ABC ¢6 AB = 8 cm, AC = 12 cm va A = 60°. Do dai cta canh BC
bang
@ 44/13 cm. 44/19 cm. @ 44/7 cm. @4\/5 cm.

@ L&i giai.
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Ké BH | AC tai H. Xét tam giac vuong ABH ta co

BH

sin A = 1B & BH = ABsin A = 8sin 60° = 4v/3 cm.
AH

cos A = 1B & AH = ABcos A = 8cos60° = 4 cm.

Nhu vay CH = AC — AH =12 -4 =8 cm.

Xét tam giac BHC' vuong tai C ta c6
2
BC =BH? + CH? = (4\/§) 182 = 4v/7em.

Chon dép an (C) O

(= Bai 45. Cho tam gisc ABC ¢6 AB = 8 cm, AC = 12 cm va A = 30°. Tinh dién tich S ciia
tam gidc ABC.

@Sz48cm2. S:24cn12. @S:96cm2. @3248\/§cm2.

@ L&i giai.

Ké BH 1 AC tai H nén BH la dudng cao ctia tam gidc ABC.

Xét tam giac vuong ABH ta c6 B
&
¢
sinA:%@BH:ABSinA:E%sinZSOO:ZLcm. //_l\
30° |
A H C

Dién tich tam gidc ABC' la

1 1
S:§AC~BH:§-12-4:24cm2.

Chon dap an O
= Bai 46. Cho tam gidc ABC c6 A = 105°, B = 45° va BC = 4. Do dai ctia AB biing bao

nhiéu?
(A)4v3 — 4. B) V6 — V2. ©V3-1. D@2 (V6 -v2).

@ Ldi giai.

Trong tam gidc ABC ta c6 C = 180° — (A+ B) = 30°.

Ké AH 1 BC tai H. 2
Xét tam giac ABH vuong tai H ¢c6 BH = AH cot B = AH.
Xét tam gidac ACH vuong tai H c6 CH = AH cot C = AH+/3.
Lai co6 45° .
B H C

BH+OH:BC’(:>AH+AH\/§:4(:)(\/§+1)AH:4<:>AH:

Trong tam giac ABH vuong tai H ta c6

) AH AH
anB-E@AB—SmB—Q(\/_—\/?).
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Chon dap an @ O

= Bai 47. Cho AABC vuong tai A, duong cao AH. Biét AB = /3 cm, HC = 2 cm. Tinh
HB?

@Hlecm. HBchm. @HBzi%cm. @HB:4cm.
(£’ Loi giai.
Goi BH =z cm, x > 0. Ta ¢c6 AABC vuong tai A, AH L BC A
nén
V3

AB>=BH-BC & 3=x(z+2)
& 2422-3=0
& (z—-1)(z+3)=0z=1.

Vay BH =1 cm.
Chon dap an @ O

= Bai 48. Cho AABC vuong tai A, duong cao AH, biét 9HB = 4HC, AH = 6 cm. Tinh
BC.

@BC = 13 cm. @ BC =12 cm. @BC =11 cm. @BC =9 cm.
(&' Loi giai.
Ta c6 AABC vuong tai A, AH 1. BC nén AH?> = HB-CH. Do A
doé
9HB =4HC

& 9HB*=4HC-HB

& 9HB? =4AH” = 144

& HB=4= HC=9,BC=13.
Chon dap an @ O
(= Bai 49. Cho AABC vuong tai A, c6 AB = 4, tia phan gidc trong va phan giac ngoai tai dinh
B ctia AABC cat AC tai D va E. Biét AD = 2 cm. Tinh do dai DE.

(A) DE = 6 cm. (B) DE =8 cm. (C)DE =9 cm. (D) DE = 10 cm.
(&' Ldi giai.

Ta c6 BD, BE la phan giac trong va ngoai dinh B cia g
ANABC nén BD 1 BE. Xét ADBFE vuong tai B, BA |
DFE nén

A
AB?=AD-AE & 16=2-AE b
& AE=8= DFE =10 cm.
B C
Chon dap an O
= Bai 50. Cho AABC vuong tai B, phan gidc trong AD, biét CD = 2BD. Tinh C.
(A)C = 20°. B C = 30°. (© C = 45°. (D)C = 60°.

@ L&i giai.
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Ta c6 AD la phan giac trong dinh A cia AABC nén B

AB DB

1
AC  DC 2

Ma AABC vuong tai B nén sinC' = — =

Chon dap an 0

(= Bai 51.

Mot chiéc méy bay, bay len véi van tdc 500 km/h. Duong bay len
tao v6i phuong ndm ngang mot goc 30°. Hoi sau 1,2 phit may bay -7
lén cao dugc bao nhiéu km theo phuong thang ding? .

W
@Ws50km. B 10km.  (©25km. D)5 km. %%:

-1

- |
|

|

|

|

|

!

!

|

O

(' Lai giai.
Sau 1,2 phut = 0,02 gid quang dudng may bay bay dugc la B
AB =500-0,02 =10 km.

Xét AABC vuong tai H, BAH = 30°. Ta c6

30°
. BH i ) ‘
smA:E(:)BH:AB-smA:10-51n30°:5km. A H

Chon déap an @ OJ

= Bai 52. Ltc 2 gio chiéu, 4nh ning mat troi chiéu nghiéng tao véi mit dat mot goc 68°, lic do6
béng mot cay cau dai 1,2 m. Chiéu cao ciia cay cau do gan bang

(A)2,5 m. B) 3 m. (©)3,3m. (D)3,5 m.

@ L&i giai.
Xét NABH vuong tai H c6 A= 68°, AH =1,2m. Ta c6 B
tan A = LH < BH = AH -tan A = 1,2 - tan 68° =~ 3.
AH
Vay do cao cay cau gan bang 3 m.
68°
A 12m H

Chon dap an O

. AH 4 in B B
= Bai 53. Cho AABC vuong tai A, AH1BC. Biét ot = = Tinh T = S22 TS

HC 3 cos B

7 7 3 4
@g. 1. ?. ?.
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(&' Ldi giai.
Ta c6 B+ C = 90° nén tan B = cot C. Ma AAHC vuong tai H A
CH 3 3
nén cot C' = A = 1 Swra tan B = T Khi do
T:SIHB+COSB:SmB+1:tanB—|—1:Z. |
cos B cos B 4 B H C
Chon dap an O
1
= Bai 54. Cho g6c nhon « thda man sina - cos a = 3 Tinh B = sina + cos a.
5 V5 2 V3
@5 ®F ©% ©%
(&' Ldi giai.

Ta c6 sina > 0, cosa > 0 va sin® a + cos? a = 1. Do d6
9 ) 5 ..o 9 ) 2 5 5
B* = (sina + cos )" = sin” a + cos a+2s1no¢-cosoz:1+§:§:>B: 3

Chon dap an @ O

Q Bai tap tu luan
W/

= Bai 55. Cho tam giac ABC vuong tai A, AH 1a dudng cao. Biét AB = 6 cm, AC = 8 cm.
Tinh do dai doan thing AH.

@ Lsi giai.
A
6
B - C
i
& Cach 1.
Ta co6
1 1 111 925 567 94
= =—+—=——=AH*="— = AH = — cm.
AR AB® T A2 36 T 61 567 % 5 o
& Cach 2.

BC? = AB?> + AC? = BC = 10 cm.

AH-BC:AB-AC’:AH:%;CIH.
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O

= Bai 56. Cho tam gidc ABC vuong tai A, AH 1a duong cao. Biét AB =9 cm, HB = 5,4 cm.
Tinh do dai doan thing AC.

(&' Ldi giai.
A
9
-
B 51 I C
& Cach 1.
Ta cb
AB? = BH - BC = BC =15 cm.
HC=BC—-BH =15—-54=9,6 cm.
AC?=CH  -CB = AC =12 cm.
& Cach 2.
Ta co

AB? = AH? + BH?> = AH =72 cm.

1 1 1
= =1 .
ABQ+ACQ AH2:>AC 2 cm

O

(= Bai 57. Cho tam giac DEF vuong tai D, DK la duong cao. Ké KH vuong goc DE tai H,
KI vuong géc DF tai I. Biét KE = 7,2 cm, KF = 12,8 cm. Tinh do dai doan thing HI.

@ L&i giai.
A
I
H
B C
K

T giac DHK T c6
HDI = 90° (gt)
DHE =90° (do HK L DE)
DIK =90° (do KI L DF)
= DHKI la hinh ch@t nhat = HI 1 DK.
Ta c6 DK? = EK - KF (hé thic lien quan dén duong cao) = DK? = 7,2 - 12,8 = 92,16 nén

DK = 9,6 cm.
Vay HI = DK = 9,6 cm. 0]
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.. . A : . AB 3 | ) : .
(= Bai 58. Cho tam giac ABC vuong tai A. Biét BC -5 AC = 20 cm. Tinh chu vi tam giac
ABC.
(£’ Loi giai.
& Cach 1. Ta c¢6
AB _3:>BC_AB:>BC’2 _A32 _BC2—A32 _A02 _400_25
BC 5 5 3 25 9  25-9 16 16
Suy ra
2
Bc =25 = BC = 25 cm.
25
AB?
5 =25= AB =15 cm.
& Cach 2. Ta c¢6
AB 3 N AB  BC
BC 5 3 5
AB  BC
Ta c6 AB? + AC? = BC? hay 9k? + 400 = 25k*> = k = 5.
Do do

AB=3k=3-5=15cm.
BC =5k=5-5=25cm.

Vay chu vi tam giac ABC' 1a 15 4 20 + 25 = 60 cm.

O
= Bai 59. Cho tam gidc ABC vuong tai A co ABC = 60°. Ve trung tuyén AD. Biét
BC = 24/3 cm. Tinh d6 dai dudng cao AH ctia tam giac ABC.
(&' Lai giai.
Tam giac ABD déu nén A
AB:BD:BTO: 3 cm. Ta co
BC? = AB® + AC? = AC = 3 cm.
AH-BC’:AB-AC:>AH:§CH1.
60°
B ol
H D ¢
O

= Bai 60. Cho tam giac ABC vuong tai A, duong cao AH, phan giac AD cia goc BAC.

AB' _HB
AC?  HC'

1. Chiing minh

2. Biét BD =45 cm, CD = 60 cm. Tinh do dai HB, HC.

@ Loi giai.
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B L C
H D

1. Ta c6 heé thiic lien quan giita canh géc vuong va hinh chiéu ctia né trén canh huyén
AB* = BH - BC va AC* = CH - CB.
Do do

AB* BC-BC BH
AC?2 CH-CB CH’

2. Ap dung tinh chat dudng phan gidc clia tam giac
AB DB 45 3

AC~ DC 60 4

Do doé
HB (AB)2 B (3)2 9
HC \AC/) \4/) 16’
:>HB_HO_HB+HC_BC_105_21
9 16 9416 25 25 5
HB 21
SuyraT:€nénHB:37,8(:m.

HC = BC — HB = 105 — 37,8 = 67,2 cm.

O

[ Bai 61. Cho tam giac DEF vuong tai D, phan giac DM, duong cao DK. Biét DE = 30 cm,
DF =40 cm. Tinh d6 dai DM.
@ Loi giai.

D

E - F
K M

@ EF? = DE?* + DF? = EF =50 cm.

& DK EF =DE.-DF = DK =24 cm.
w ME_DE _30 3 _ME _MF _ME+MF _50 150

MF _DF 40 4 3 1 3+4 77
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™ DE?=FEK -EF = EK =18 cm.
150 24
& DM? =DK? + KM? = DM ~ 24,24 cm.
]

= Bai 62. Cho tam giac ABC vuong tai A. Cac duong trung tuyén AD va BE vuong goc véi
nhau tai G. Biét AB = 6 cm. Tinh BC.

@ L&i giai.

A

B 1 1 C

2 . . .
Ta c6 BG = §BE (tinh chat trong tam cta tam giac).

2
AB? = BG - BE nén 36:§BE2:>BE:3\/écm.
AE? = BE? - AB? =18 = AE = 3v2 cm = AC = 6v2 cm.

4

= Bai 63. Cho tam gidc ABC vuong tai A, AH 1a dudng cao. Biét AH = 24 cm, BC' = 50 cm,
AB < AC. Tinh chu vi tam giac ABC.

@ Loi giai.

A

B - C
H

Do AB < AC nén HB < HC' (quan hé gitta dudng xién va hinh chiéu).
bat r = HB = HC =50 — x.
ViHB<HC=2<30—-—2z=0<x<25.
Ap dung he thic lien quan dén dudng cao AH? = BH - HC.

576 = 2(50 — x) < 2* — 502 + 576 = 0
r = 18 (nhan)

@ -18)(r-32) =0« r = 32 (loai).

Do do6

AB? = AH? + BH? = AB = 30 cm.
AC? = AH? + CH? = AC = 40 cm.
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(= Bai 64. Cho tit gidc ABCD. Tit diém O bat ki trong tit gidc ké OH, OK, OI, OL lan lugt
vuong goéc vii cac canh AB, BC', CD, DA. Chitng minh

HB?> + KC?+1ID?+ LA?> = AH? + BK? + CI?> + DL?.

@ L&i giai.

Ap dung dinh 1y Py-ta-go ta c6

HB?+ KC*+1D? + LA?
=(0B? — OH?) + (0C? — OK?) + (OD* — OI*) + (OA* — OL?)
=(0A* — OH?*) + (OB* — OK?) + (OC* — OI*) + (OD* — OL?)
=AH? + BK*+ CI*+ DL

(= Bai 65. Cho hinh thang ABCD c¢6 A = D = 90° va hai duong chéo vuong goc tai O.
1. Chitng minh rang AD? = AB - DC.
2. Cho AB =9; CD = 16. Tinh dién tich hinh thang ABCD.
3. Tinh do dai cac doan thang OA, OB, OC, OD.
@ Loi gidi.

1. Vé AE /| BD (E thudc duong thing CD) ta dugc AB = ED va AE L AC. Ap dung heé
thiic h? = b - ¢ ta duge AD? = DE - DC hay AD? = AB - DC.

2. Ta co AD = +/9-16 = 12. Vay

16) - 12
% = 150 (dvdt).
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3. Ap dung dinh 1y Py-ta-go ta tinh duge AC' = 20 cm; BD = 15 cm.
Ta c6 AB /| CD nén A B

OA OB AB K

oC 0D (D %

_0A+0C _0OB+0OD _AB+CD @

oc ~  ob  CD S

AC BD 25 J
> =——=—.

OC  OD 16 s o

Thay AC = 20; BD = 15 ta tinh dugec OC = 12,8 va OD = 9,6. Tt d6 suy ra OA = 7,2 cm
va OB = 5,4 cm.

O
[ Bai 66. Cho biét chu vi ctia mot tam gidc bang 120 cm. Do dai cac canh ti le véi 8, 15, 17.
1. Chitng minh riang tam giac d6 1a mot tam gidc vuong.
2. Tinh khoang céch tit giao diém ctia ba duong phan gidc dén mdi canh.
(&' Ldi giai.

1. Ta co

AB AC BC
8 15 17
_AB+AC+BC 120
8+ 15+17 40

Suy ra AB =24 cm; AC = 45 cm; BC' = 51 cm. A E C
Nhan xét 242 + 452 = 512 nén tam giac ABC
vuong tai A.

2. Goi khoang cach tir giao diém O ciia ba dudng phan giac dén méi canh 1a z. Ta c6

Sopc + Scoa + Saos = Sapc

1 1
G5 T (4+45+51) = 52445
< 60z = 540

S =09.

Vay khodng cach tit giao diém clia ba dudng phan giac dén méi canh 1 9 cm.

(= Bai 67. Cho g6c nhon z théa man sinx = 0,8, tinh cosz, tan x, cot z.
@ Ldi giai.

™ cosz =+/1—sin?z = +/1—0.64 =0,6.

sinz 0,8 4

& tanz — — 02

ane cosr 0,6 3
3

1
™ cotx = = —
tanzx 4
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U
1 .
(= Bai 68. Cho goc nhon z thoéa mén sinx = 3 Tinh cac ti s6 lugng giac cua géc (90° — x).
@ Ldi giai.
1\ V3
™ sin(90° — 2) = cosx = /1 —sin®z = /1 — (5) = g
) 1
™ cos(90° — x) =sinx = 5
V3
sin(90° —z) o
™ tan(90° — z) = = = V3.
an( @) cos(90° — x) 1 V3
2
1 1
& cot(90° —g) = ——— — —_
cot( z) tan(90° —x) /3
U
(= Bai 69. Tinh
| Sn25° 2. tan58° — cot 32°.
cos 65°
@ L&i giai.
| sin25°  sin25°  sin25
" cos65°  sin(90° — 65°)  sin25°
2. tan 58° — cot 32° = tan 58° — tan(90° — 32°) = tan 58° — tan 58° = 0.
U

= Bai 70. Cho tam giac ABC vuong tai A c¢6 B = 60° va BC = § cm. Hay tinh do dai cua cac
canh géc vuong.

@ L&i giai.
Xét tam giac ABC vuong tai A, ta co A
) AC . )
™ sin B = BO = AC = BC -sin B = 8sin 60° = 4+/3.
AB
& cosB=— = AB = BC - cos B = 8cos60° = 4. 60°
BC B C

l

= Bai 71. Cho tam giac ABC, v& duong cao AH, (H € BC). Cho biét ABC' = 45°, BH = 20
cm, HC = 21 cm. Tinh AC.
@ L&i giai.
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Xét tam giac ABH vuong tai H, ta co A
AH
tanB:ﬁéAH = BH -tan B
= 20 - tan 45° = 20 cm.
Xét tam giac AHC vuong tai H, ta co
AC? = AH? + CH* (Dinh Iy Py-ta-go) B 45° o
= AC = VAH? ¥ AC? = V/20% 4 212 = 29 cm. H

]
= Bai 72. Cho hinh thang vuong ABCD (A = D = 90°), biét AD = 12 cm, DC' = 14 cm,

AB =9 cm. Tinh ti s6 lugng giac ctia goc C.
@ Loi gidi.

Dung BH vuong goc CD (H thuoc CD). Tu giac A B
ABHD c¢6 A =D = H = 90° nén 1 hinh chit nhat.
= BH =AD=12cm, DH = AB =9 cm.
=(CH=DC—-DH=14—-9=5 cm.

Xét tam giac CH B vuong tai H, ta c6

BC? = BH? + CH? (Dinh Iy Py-ta-go) D = C
= BC =+vVBH?2+CH? =122 +52 = 13 ¢m.
Tu doé ta ¢o
o BH 12 CH 5 o BH 12 o CH 5
Sln = —, COS = — tan = = — CO = = —.
BC 13’ BC 13’ CH 5’ BH 12

4

> Bai 73. Hai tru dién cuing chiéu cao duge dung thzzmg ding hai bén 1é déi dien mot dai 16 rong
80 m. Tit mot diem M trén mit duong gitta hai tru ngusi ta nhin thay hai tru dien véi goc nang
lan Iugt 1a 60° va 30°. Tinh chiéu cao ctia tru dién va khoang cach tit diem M dén gbéc mdi tru
dién.

(&' Lai giai.
bat AB = DC =z (m) (x > 0). B D
Xét tam giac ABM vuong tai A
AB AB x x
WM = T tan M tan60° /3
Xét tam giac DC'M vuong tai C
DC DC x
tanM = —— CM = — =
o CM = tan M tan 30° o S
V3. A O 20 %,
Vi AC' = AM + MC nén ta c¢6 phuong trinh M
x
= +azv3= 80
V3

& r+3z= 80V3

& 4z = 80V3

& z= 20V3.

x
Suy ra AM = ——= =20m vd CM = zv/3 = 60 m.
' V3

Vay tru dién cao 2013 m va khoang cach tit diém M dén mdi tru dien lan lugt 1a 20 m va 60 m.

O
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(= Bai 74, Cho AABC can tai A c6 AB = 5 viv BAC' = 30°.
1. Tinh do dai dusng cao ké tu B.

2. Tinh do dai BC.

(&' Loi giai.
A
1. Ké BH 1 AC (H € AC).
Xét AABH vuong tai H, ap dung hé thiic vé canh va goc, ta c6
BH = AB -sin BAC' = 5 - sin 30° = 2,5.
2. Do AABC can tai A c6 B/RZ' = 30° nén
— — 1 °_ °©
ABC = ACB = M _ 750,
. ~ . . IR < . H
Xét ABHC vuong tai H, ap dung hé thic ve canh va goc, ta co
C B

BH 25
BC = = -~ 2,6.
sin BOH SIn7d
O

= Bai 75. Cho AABC vuong tai A 6 BM 1a dudng trung tuyén. Biét BCA = 30° va CM = 4.5.
Tinh do dai BM.
@ L&i giai.

BM la duong trung tuyén ciia tam gidc nén M la trung diém canh B
AC'. Do dé

AM =CM =45 AC=2.-CM =2-45=9.

Xét AABC vuong tai A , ap dung hé thiic vé canh va goc, ta c6

AB = AC - tan ACB = 9 - tan 30° = 3v/3. C M A

Xét AABM vuodng tai A , ap dung dinh 1i Pi-ta-go, ta c6

V21
BM? = AB* + AM?* = (3\/5)2 +4,5% =4725= BM = 37
= Bai 76. Cho hinh binh hanh ABCD c¢6 A = 45°, AB = BD = 18 cm.
1. Tinh d6 dai canh AD.
2. Tinh dién tich hinh binh hanh ABCD.

@ L&i giai.
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1. Vi AB = BD va BAD = 45° nén AABD vuong can tai B.
Ap dung he thic vé canh va goc trong AABD vuong ta c6

A D
BD 1
sin BAD 5
B C

1 1
2. Ta co SAABD = §AB -BD = 5 -18-18 =162 (ch).

Dién tich hinh binh hanh ABC'D gap doi dién tich ctia tam gidc ABD.
Do d6, di¢n tich ctia hinh binh hanh ABC'D 1a 324 (cm?).

O

= Bai 77. Cho tam gidc ABC ¢6 AB = 18; BC' = 24 va BAC = 60°. Tinh do dai canh AC.
@ Loi giai.

AABC ¢6 AB > BC nén BCA < BAC = 60°.

C
Trong tam giac ABC, ké duong cao BH. Vi cac goc tai dinh A va C
déu 1a goc nhon nén H € AC.
Ap dung he thic vé canh vd goc cho tam gidc vuong ABH, ta ¢
3
BH:ABsinA:18-§:9\/§, H
1
AH = ABcos A = 18~§ =9.
A B

Ap dung dinh 1y Pi-ta-go cho tam giac vuong BHC ta co:

CH? = BC? — BH* = 24> — (9V3)? = 333 = C'H = V/333 = 3V/3T.

Vay AC = AH + CH =9+ 3V/37. O

(= Bai 78. Cho AABC déu c6 canh 60. Trén canh BC lay diém D sao cho BD = 20. Duong
trung tric ciia AD cat AB tai E. Tinh do dai DE.
(&' Ldi giai.

Ké DI L AB.

C
Ta ¢6 DI = DB - sin60° = 10v/3 va BI = DB - cos 60° = 10.
Dit DE = AE =z (z > 0) thi EI = AB — BI — AE = 50 — .
Ap dung dinh 1y Pi-ta-go trong ADET ta ¢6
DE? = DI’ + EI* & 2* = 300 4 (50 — z)? D
& 100z = 2800
& = 28. .
A E I B
O

(= Bai 79. Cho ABC la tam giac déu canh 6. Trén canh BC lay diém D sao cho BD = 2.

1. Tinh do dai doan théang AD.
2. Ké CK vuong goc v6i AD, (K € AD). Tinh do dai doan thang CK.
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@ Ldi gidi.
1. T dinh A cta tam gidc ABC, ké duong cao AH (H € BC).

Ap dung hé thic vé canh va goc trong AABH vuong ta c6 C

AH = ABsin60° = 6 - \/75 — 33,
Vi AABC déu, AH | BC nén H 1a trung diém ctia BC. Do H
dé D
DH=BH—-BD=3-2=1. K

A B
Ap dung dinh Iy Pi-ta-go cho tam giac vuong AH D, ta c6
AD? = AH?> + HD?* = (3V/3)> +1 =28 = AD = 2V/7.

2. Trong tam giac vuong CK D ta co

CK AH AH 3\/ 6\/
—snD="""oSCK="2.0D=
cp _SmP=gp TR =g CP =57 4=

0

(= Bai 80. Cho AABC ¢6 AB = ¢, AC = b, duong phan gidc AD, duong trung tuyén AM.

Duong thing déi xting véi AM qua AD cit BC tai N. Tinh ——
(¢’ Lai giai.

CN’

Bé dé: Cho AABC ¢6 o 1a gée nhon tao béi dudng thing AB va AC. Khi do,
1
SAABC = §AB - AC -sina.

C C

-
A H B

T
BN
Sy

Vé duong cao CH, ta c6 CH = CA -sina.
1 1
Do d6 Saapc = §AB -CH = §AC' - AB - sin a.

Quay lai bai toan.
Do AD la duong phan giac cia AABC nén A

CAD = BAD < 90°.
Mt khac, do AN déi xing véi AM qua AD nén

MAD = DAN.
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Tu do, tasuyram:mvam:m.
Ap dung b6 dé tren ta co

Sacan = %A(J AN - sin CAN
1

SABAM == §AB -AM - SinB/AJ\W.

= 5 . Sacan  AC-AN CN AC-AN
Do CAN = BAM nén SABAM_AB~AM©BM_AB~AM'
BN  AB-AN
CM  AC-AM’

Tuong tu ta co

Vi vay

BN BN CN
oN = o B (do BM = CM)
_ AB-AN AC-AN
 AC-AM  AB-AM

_A32 2

TOAC? T B2

l

= Bai 81. Cho tam gidc ABC nhon truc tam H, trén doan BH lay diém M va trén doan CH
lay diem N sao cho AMC = ANB = 90°. Chting minh rang AM = AN.

(£ Lai giai.
Ta c6 AAFB «~ AAEC (g.g) nén
AF AB

Ap dung hé thic lugng cho cac tam gidc vuong ABN
va AC'M ta co

AE - AB = AN?* AF - AC = AM?. (2)

T (1) va (2) suy ra

AM? = AN? = AM = AN.

= Bai 82. Cho tam giac ABC vuong tai A, duong cao AH. Goi D, E lan lugt 1a hinh chiéu cta
H len AB, AC. Chitng minh réing v BC? = v BD? + vVCE?2.
@ Lai giai.
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408 4. On tap chuong

BH? AB?2
TacéBD:E,BC:BH nén 5
BD* BH* BH®> BHS
BC?2 AB?2 AB* ABS D
./BD* BH?*  BH®  BH
BC? AB? BH-BC BC’
Tuong t ta ci , o/ CE _CH
11 n = —.
§ A s €OV pee = Bo A > C
./ BD? {,/OEQ BH + HC , , ,
Suy ra Be? BC? BC = VBC? =/ +VC

(= Bai 83. Cho tam giac ABC vuong tai A, dudng cao AH. Trén tia dbi clia tia AH lay diém D
sao cho HD = AC. V& hinh chit nhat CHDE. Chting minh rang BE vuong goc v6i CD.
(&' L&i giai.

bat DE=HC =a, EC = DH = AC =b.
EC

Ta ¢6 tan Dy = ——. 1 D a E
a ¢ tan 1BODEB (1) 1 -
va tanE\l:E—C:T (2) 1
Tam giac vuong ABC c¢6 AC* = BC - HC.
, b BC A
Suyrab®=BC-a= - = —. (3)
a b - b

T (1),(2) va (3) suy ra tan Dy = tan Ej.
Do d6é Dy = Ey = Dy + Ey = By + Ey = 90°.
Vay BE 1 CD. b

B H a C

O
= Bai 84. Cho tam giac ABC c6 AB = V5, AC =3 va §+ 2C = 90°. Tinh do dai doan BC.
(&' Loi giai.
Ké CH 1 AB. Doé\l+a<90°nénAnémgiﬁaB K H
va H. Ta c6 x M
By + BCH = 90° = B, + 2Cy Ne: 20
. V5 2
Gia st dudng vuong goc véi BC tai B cat CA 6§ K. { 1
Ta c6 K = A; (cung phu v6i C; = Cy) = AABK B O
can. Ké BM L AK. Dat KM = MA =2z (x> 0).
Tiu BK? = KM - KC suy ra
(V5?2 =220 +3) 222 +32-5=0c (z—1)(2z +5) = 0.

Doz >0nén z=1,dodé KC =5. Suy ra BC = VKC? — KB? = +/20. O
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@Dé“: kiém tra 45 phat

Q Dé s6 1A (Tu luan danh cho hoc sinh dai tra)
&

409

= Bai 1. Cho tam giac ABC vuong tai A ¢c6 AB =3 cm, BC =5 ¢cm, AH la duong cao. Tinh
do dai cac canh BH,CH, AC, AH.

(' Lai giai.
Ap dung dinh Iy Pi-ta-go cho tam gidc ABC vuong tai B
A, ta dugc
AC = vV/BC? — AB? = V16 = 4 (cm). H
Theo hé thic lugng trong tam gidc vuong ABC véi  3cm
duong cao AH 5
cm
AH-BC = AB - AC
AB-AC 3-4 12
= AH = = =~ (cm). ’ C
BC 5 = 5 ) A
AB?> 9
AB?>=BH-B BH = =- :
C= 5O~ 5 (cm)
9 16
O
.. . . : . . AB 20 ]
= Bai 2. Cho tam gidac ABC vuong tai A, duong cao AH. Biét ac o1 @ AH = 42cm. Tinh
chu vi tam giac ABC.
(&' Lai giai.
Gié thiét AB 20AC
& thiét suy ra = —AC.
i4 thiét suy r 51 B
Ap dung hé thitc lugng trong tam giac ABC' v6i duong cao
AH, ta co H
R 42
AH? — AR AC? “
B 1 L1
o /20)? AC?
<_O) . AC?2
21 8 C
o84l 1 A
© 400 AC?
Suy ra
AC = /38 g B e 009
400 400 10
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Do d6 AB = 58 (cm), ap dung Pi-ta-go cho tam giac vuong ABC' ta dugc

BC =\AB? + AC? = 1/60,9% + 582 = 84,1 (cm).

Chu vi tam giac ABC' la
paapc = 60,9 4+ 58 + 84,1 = 203 (cm).

O
= Bai 3.
Ban An ding cach mot toa nha mot khoang 10 m. Géc C
“nang” tit chd ban An ding dén dinh toa nha la 40°. Hoi -
néu An di chuyén sao cho géc “nang” la 35° thi An céch //’/
toa nha bao xa, (lam tron hai chit s6 thap phan, biét rang e
An chi tién t6i hodc lui lai). ,35; 40°
D A 10 m B
(&' Loi giai.
L R ) . —  BC

Trong tam gidc ABC vudng tai B, ta ¢c6 tanCAB = 15
Suy ra BC' = tan OAB - AB = tan40° - 10 m.

—— BC
Trong tam giac C'BD vuong tai B, ta ¢6 tanCDB = DB

BC tan 40° - 10
Suy 1a DB = ———— = "~ 11,98 m.
tan CDB tan 35

Vay néu An di chuyén sao cho géc “nang” 1a 35° thi An cach toa nha 11,98 m. 0
= Bai 4.
Mot cay coc cdm thing ding xudng day ho sau A

1,5 m. Phan coc nho lén khéi mit nuée 1a 0,5 m.
Tia sang mit troi chiéu xuéng ho theo phuong
hop v6i mat nuée goc 30°. Nhung khi vao trong
nuGe tia sang bi khic xa nén tia sang hop véi
mit nude mot goc 49°. Tinh chiéu dai béng cay
coc trén mat nude va dudi day ho, lam tron két
qud dén chit s6 thap phan thi hai?

D mat nuée

B day ho FE
(&' Ldi giai.
Goi F = BC N DE. Khi d6 FDC = DEB = 49°. o P
Trong tam giac ADC vuong tai C, ta c6 tan ADC = oD
AC 0,5
Suy ra C'D = — = ’ -~ 0,87 m.
tan ADC ~ tan30 PO A
Trong tam gidc CF'D vudng tai C', ta ¢6 tan FDC = olek .
Suy ra CF =CD - tan FDC = 0,87 - tan49° ~ 1 m. 10
Suyra BF =BC+CF=15+1=25m. f’j 3072 D
e — BF o
Trong tam giac FFBE vuong tai B, ta ¢6 tan FEB = —. 49
BF 2,5 BE 5
Suy ra BE = E—— ’ - ~2,17 m. .
k tan FEB ~ tandd
Vay chieu dai bong cay coc trén mat nude la 0,87 m va duéi

day ho 1a 2,17 m. B E
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O

= Bai 5. Cho tam giac ABC vuong tai B ¢6 AB = 2, BAC = 30°. Hay gidi tam giac vuong
ABC.

(&' Ldi giai.
Ta c6 C' = 90° — A = 90° — 30° = 60°. A
Theo cac hé thic gitta canh va goc trong tam giac vuong, ta co
BC =AB -tan A =2 -tan30° = \/_§ = 2V/3;
AB ’ 2 2 43 v
AB = AC -cos A = AC = = = = .
cosA  cos30° /3 3
2
B C
O

(= Bai 6. Ngudi ta can kéo mot vat lén cao 5 m bang mot mat phang nghiéng tao véi phuong
nim ngang mot goc 36°. Hoi chiéu dai clia mat phang nghiéng 1a bao nhieu?
(&' Lai giai.

Gia st chiéu dai ctia miit phéng nghieng la doan AB, chiéu cao can dua B
vat len 1a doan BC' va goc tao bdi mat phang nghiéng va phuong nim

ngang la BAC = 36°.

Chiéu dai ctia mat phang nghieng 1a

BC = AB -sinA = AB = o A 36°

- = - - R 8,507 m.
sinA  sin 36 C

Q Dé s6 1B (Tu luan danh cho hoc sinh dai tra)
&

[ Bai 1. Khong dung may tinh bé tii, hay sip xép gia tri cac ti s6 lugng gidc sau theo thit ti
tang dan.
sin 20°, cos 207, sin 35°, cos 40°.

(&' Loi giai.
Ta co
cos 20° = sin 70°, cos 40° = sin 50°.
Vi khi goc a tang tit 0° dén 90° thi sin o ting, do do
sin 20° < sin 35° < sin 50° < sin 70°.
Hay
sin 20° < sin 35° < cos40° < cos 20°.

O

= Bai 2. Cho tam giac M NP vuong tai M, duong cao M H. Biét rang M N = 36 cm, M P = 48
cm. Tinh do dai cac doan thang HM, HN, HP.
@ Loi giai.
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N
H
g
(&}
Ne)
(ap]
M 48 cm P

Xét tam giac MNP vuong tai M, duong cao M H ¢6

& Tinh NP
NP? = MN?+ MP?* (Dinh li Py-ta-go)
= 362 + 482 = 3600
= NP =60 (cm).
& Tinh HM

MH-NP=MN-MP (He thic vé canh va dudng cao trong tam giac vuong)

& MH-60 =36 -48

-4
MH = % = 28,8 (cm).

@ Tinh HN

MN?=NH-NP (He thtic vé canh va dudng cao trong tam gidc vuong)

< 36 = NH-60

2
NH = % — 216 (cm).

& Tinh HM
HP =NP—NH =60 — 21,6 = 38,4 (cm).

Vay
HM =288 cm, HN = 21,6 cm, HP = 38,4 cm.

(= Bai 3. Cho tam gidc ABC ¢6 AB =6 cm, AC = 4,5 cm, BC = 7,5 cm.
a) Ching minh tam giac ABC vuong tai A.
b) Tinh B,C va duong cao AH.

¢) Lay mot diém M bat ki tréen canh BC' (M khac B, C). Goi hinh chiéu ctia M trén AB, AC
lan lugt 1a P va Q. Chiing minh PQ = AM.

d) Xéc dinh vi trf ctia diém M dé PQ c6 do dai nho nhat.

@ L&i giai.
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B
Pt M
H
-
A Q C
BC? = 7,5% = 56,25
a) Ta c6 ’ ’ = BC? = AB? + AC*.
AB?% + AC? = 6% + 4,5 = 56,25
Theo dinh 1y déo cta dinh Iy Py-ta-go, suy ra tam giac ABC' vuong tai A.
b) Xét tam gidc vuong ABC, duong cao AH, ta ¢
AC 475 2 A tz 2 z 1z ~
™ tan B = 1B-6 — 0,75  (Ti so lugng giac ctia géc nhon trong tam gidc vuong)

= B ~ 36°52.
& O =90° — B ~ 90° — 36°52' = 53°8".
@ AH-BC = AB-AC (Heé thiic vé canh va dudng cao trong tam gidc vuong)

AB-AC 6.4
= Al = — g = 5 =30 (em)

Vay - .
B~ 36°52',C ~ 53°8, AH = 3.6 cm.
¢) Xét tit gise APMQ c6 P = A= Q = 90°
Suy ra t giac APM @ la hinh chit nhat.
Vay AM = PQ (Tinh chat hai dudng chéo ctia hinh chit nhat).
d) PQ c6 do dai nhd nhat < AM c6 do dai nho nhat
< AM 1L BC

< M=H.
Vay PQ c6 do dai nhé nhat khi M tring H.

(= Bai 4. Tinh gia tri biéu thic A = (3sina + 4cosa)? + (4sina — 3cos ).
@ Ldi giai.

A = (3sina+4cosa)® + (4sina — 3cosa)?
= (9sin® o + 24 sin a cos a + 16 cos® @) + (16 sin” a — 24 sin a cos a + 9 cos”® @)
= 25(sin® a + cos® a) = 25 -1 = 25.

Vay A = 25.
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Q Dé s6 2A (Trac nghiém két hgp tu ludn danh cho hoc sinh dai tra
&

3.1 Trac nghiém

V3

(= Bai 5. Cho tam giac MNP vuong tai M ¢6 M H la duong cao, canh MN = - P = 60°.
Két luan nao sau day la dang?
@MP—?. MP—?. (©) MNP = 60°. D) MNH = 30°.
(&' Ldi giai.
Vi tam giac M N P vuong tai M va P = 60° nén M
MNH = 30°.
N H P
Chon déap an @ O

= Bai 6. Cho tam giac MNP vuong tai M c6 MH la duong cao. Biét NH =5 cm, HP = 9
cm. Do dai doan thﬁng M H bang

(A)3v/5. B)7. (©)4,5. (D) 4.

@ Ld&i giai.

Ap dung he thic lugng trong tam gidc vuong ta

M
c6 MH =+HN -HP = 35 cm.
N H P
Chon dap an @ O

2 .
[ Bai 7. Cho cosa = 3 v6i o la géc nhon, khi do6 sin a bang

5 V5 1 1
®? BV ©! ®!
@ Loi giai.
2\* 5 5
TaCéSin2a:1—COS2Oé:1—(§) =5 Suyrasina:?.
Chon dép an (B) O
(= Bai 8. Gi4 tri cia P = cos?20° + cos® 40° + cos? 50° + cos? 70° biang

@1. B) 2. ©)s. (D)o.
(&' Loi giai.
Ta c6 cosH0° = sin 40° va cos 70° = sin 20° nén

P = cos” 20° + cos” 40° + cos” 50° + cos” 70°
= (cos? 20° + sin® 20°) + (cos? 40° + sin?40°) = 2.
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Chon dap an O
(= Bai 9. Cho tam gidc ABC vuong tai A, duong cao AH. Heé thiic ndo sau day ding
AB AB HC AC
@COSO—E. tanB—E. @Cotc—m @COtB—E
(£’ Loi giai.
Xét t idc AHC vuong tai H ¢6 cot C' no
m gl n 1 = —.
ét tam giac vuong tai H c¢6 co A A
B H C
Chon dap an (C) O
= Bai 10. Cho tam giac ABC vuong tai A c6 AC = 3; AB = 4. Khi d6 cos B bang
3 3 4 4
@7 = ©:. OF
(¢’ Loi giai.
Ta c6 BC =+AB?+ AC? = 5. Do d6 A
B AB 4
cosB=—=-.
BC 5
B C
Chon dap an @ O

= Bai 11. Cho tam gidc ABC vuong tai A, BC' = 2AC. So sanh sin B va cos B, khang dinh nao
sau day duang?

@sinB<cosB. SinB>cosB. @sinBzcosB. @sinB:cosB.
(¢’ Loi giai.
Ta ¢6 AB = v/BC? — AC? = AC - /3. Suy ra
g AC 1 o AB V3 A
1 = — = — = — = —
sin BC 3 Va oS BC 5

Do d6 sin B < cos B.

B C
Chon dap an @ O
= Bai 12.
Mot ngusi mudn cheo thuyén tit bo song bén nay (tai
diém A) sang bs song bén kia (tai diém B) theo duong A
thang AB dai 50 m (xem hinh vé& bén), nhung do dong
nuéc chdy manh nén ngusi dé da boi léech 45° so véi ~ ~ 77 "7 7 77 7/ A5 T T T T T
phuong ban dau. Hoéi ngusi d6 boi sang bs chita diem =~~~ 77777 I
B, cach vi tri dy dinh B bao xa? 7~ T } """""
B
(A)20 m. (B) 30 m. (©) 40 m. (D)50 m.

@ L&i giai.
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416

Goi B’ la diém dén (bo bén kia) clia ngudi cheo thuyen.

—— BA BA
VitanB’AB:—/ nén BB,:—/\:50 m. A
BB tan B’AB
Vay ngusi d6 boi sang bo tai B’ cach vi tri dg dinh B~~~ 77777777 AR T T T T T T
aAs0m. T 7 R
»
B’ B
Chon déap an @ O
3.2 Tu luan

[= Bai 13. a) Sap xép céc ti s6 lugng gidc sau theo thit ty tit nhd dén 16n

cot 24°, tan 16°, cot 57°, cot 30°, tan 80°.

. 1
b) Tinh cos«, tan o va cot o biét sina = 5

@ Ldi giai.

a) Ta c6 cot 24° = tan 66°, cot 57° = tan 33° va cot 30° = tan 60°.
Ma tan 16° < tan 33° < tan 60° < tan 66° < tan 80° nén

tan 16° < cot 57° < cot 30° < cot 24° < tan 80°.

1\* 24
b) Ta c6 0082a:1—sin2a:1—<_> =
5) 25
2v/6 i 6
Suy ra cos o = i; fana = —— = £ va cot v = Césa = 2/6.
) cos 12 sin o

O

(= Bai 14. Cho hinh thang ABCD biét A =D =90°va AB < DC. Hai duong chéo AC va BD

vuong goéc v6i nhau tai O.
a) Cho AB =9 cm, AD = 12 cm. Hay
i) Giai tam giac ABD;
ii) Tinh do dai cdc doan thang AO, DO va AC;
iii) Ké BH vuong goc véi DC' tai H. Tinh dién tich tam gidc DOH.

b) Chitng minh BH? = AB - CD.

Chi 4j: S6 do goc lam tron dén do, do dai cac doan thang lam tron dén chit s6 thap phan thi
nhat.
(&' L&i giai.
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a) Tac6 AB=9 cm, AD = 12 cm. A B

i) Ap dung dinh 1i Pi-ta-go ta ¢6
=VvAB? + AD2 \/92 + 122 =15 cm.

Do cosADB = DB = E nén ADB ~ 37°.

Tu do6 suy ra ADB ~ 53°.

D K H C

ii) Vi AABD vuong tai A, AO vuong géc v6i BD tai O nén AB - AD = AO - BD, suy ra
AB-AD 9-12

- - - . 5 - 2 _ 2 - . 3 3
AO 5D B 7,2 cm. Do d6 DO = VAD? — AO 9,6 cm. Mat khac,
9 R AD?
AD :AO~AC’nenAC’:AO:200m.

iii) Ké OK vudng goc véi DC tai K. Tacé DH = AB =9 cm; DC = /AC? — AD? = 16 cm;

D 2
DK = DOC’ =5,76 cm va OK = /D0O? — DK? = 7,68 cm.
K-DH .
Tt d6 suy ra Spor = 0 = 7,689 = 34,56 cm?.

2 2

b) Xét ABAD va AADC ¢6 BAD = ADC = 90°, ABD = DAC (cung phu véi O/A\B) nén
ABAD «~ NADC (g.g). Do d6 AD?> = AB-CD. Hon ntta, BH = AD (do ti giac ABHD
12 hinh chit nhat) nen BH? = AB - CD.

4

Q Dé s6 2B (Trac nghiém két hop tu ludn danh cho hoc sinh d
&

4.1 Trac nghiém

Chon cau tra loi ding trong moi cau sau
= Bai 15. Tam giac MNP vuong tai M thi sin N bang

MP @ MP MN NP
NP’ MN’ NP~ MN’
(&' Loi giai.
Tam giac M NP vuong tai M, canh huyén NP, M P la canh déi dién véi M
= MP
6¢ N nén ta c6 sin N = ——.
géc N nén ta co6 sin NP /\
N P
Chon dap an @ O

= Bai 16. Mot cot den c6 bong dai trén mit dat 1a 7,5 m. Céc tia sang mit troi tao véi mat dat
mot goc xap xi bang 42°. Chiéu cao ctia cot den (lam tron dén hang phan mudi) 1a

@ 7 m. @ 6 m. @ 6,7 m. @ 6,8 m.
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@ L&i giai.

Coi cot den la canh AB, bong cta 16 trén mat dat 14 canh AC thi @

tam giac ABC vuong tai A va goc C' = 42° (nhu hinh vé). B
Chiéu cao ciia cot den 1a
AB = AC -tanC = 7,5 -tan42° = 6,8 (m).
N3
C¢ 2
A
Chon dap an @ O
= Bai 17. Véi a la géc nhon, khang dinh nao sau day la sai?
@O<cosa<1. cosQ(y:1+sinQa.
1
to— - — sin (90° — ).
@co a=—— @cosa sin ( )
(&' L&i giai.
Khong lam mat tinh tong quat coi a 1a géc nhon C ciia tam giac vuong
ABC' (nhu hinh vé) ta luon c6 B
AB
1. 0<Cosa:B—O<1viO<AB<BC’;
9 ; AC 1 1
Loota = —— = g =
AB 45 tana
o
AC
3. cosazcos(]:B—C:SinB:Sin(90°—a); ¢ i4
4 2, 1 sin? _A02+AB2_ACQ+AB2_BCQ_1
L costatsinta = pon + pas = Bee =5 =L
Chon dap an O

= Bai 18. Cho tam giac ABC vuong tai A va AH 1a duong cao. Cho biét AB = 9, BC = 15.
Khi d6 do dai AH bing

(A)6,5. 7.2. ©)75. D)7,7.

@ Loi giai.
Ta c6 AC? = BC? — AC? = 15214—39250144 = 1%0 = 12. 4
AH-BC =AB-AC = AH = """ =" 72
¢ ¢= BC 5 /I\
B H Joi
Chon dap an O

2 N
(= Bai 19. Cho cosa = 3 v6i 0° < a < 90°. Khi do6 sin a bang

®. ®2 : ©L
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(¢’ Loi giai.
Vi(0° <a<90° = sina > 0. ) Y
2 5 5
Lai ¢6 cos®?a +sina=1=sina=1—cos’a=1— <§> =5 = sina = —.
Chon dép an (A) O
3 .
= Bai 20. Cho sina = R v6i 0° < a < 90°. Khi d6 tan o bang
4 3 4 3
® : @ ®:
(¢’ Loi giai.
Vil° <a<90° = tana > 0, cosa > 0. Ta c6
1
1+tan’a = 5
cos?
9 1
=tan“a = 5~ 1
cos?
1 1 9
= ) — = 5 — 1 = —
1 —sin® « ] (3) 16
5
= ta 5
no = -.
4
Chon dap an @ OJ
= Bai 21. Biéu thic cos® a + cos? a - sin® a + sin® a bang
@0052 . sin2 a. @ 1. @2.
(£’ Loi giai.
Ta co
cos? a + cos? v - sin? o + sin* o
= cos’ ((3082 a + sin? a) + sin’ a
= cos’a+sin’a
= 1.
Chon dap an @ O

= Bai 22. Mot chiéc thang dai 3,5 m dit dya vao tudng, goc “an toan” gitta chan thang va mit
dat dé thang khong dd khi ngudi leo lén 1a 60°. Khoang cach “an toan” tit chan tuong dén chan
thang la

@1 m. 0,5 m. @ 2 m. @ 1,75 m.

@ L&i giai.
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Coi chan tuong, chan thang va ngon thang lan lugt la diém
A, B va C (nhu hinh vé). Khi d6 tam giac ABC' la tam gidc
vuong tai A ¢6 BC' = 3,5 m, goc “an toan” la goc ABC = 60°.
Vay khoang céch “an toan” la

AB = B(C -cos B =3,5-cos60° = 1,75 m.

Chon déap an @

4.2 Tu luan
e , 2 2
(= Bai 23. Dung goc nhon a, biét cosa = 3
@ Ldi giai.

Dung tam gidc vuong ABC' ¢6 canh huyén BC bang 3, vé canh goc
vuong AC c¢6 do dai bang 2. Khi d6 goc ke véi AC 1a goc C = o can

dung (hinh bén).
AC 2

That vay, tit cach dung trén ta c¢6 cosa =cosC = — = —.

BC 3

C

3
I $\
< 3,5
—
\NIPA
El_ SR B
~—
O
B
3
o
C D
2 A
O

= Bai 24. Cho tam giac KQP c6 KQ =5 cm, KP = 12 cm va QP = 13 cm. Duong cao KH

(H thuoc PQ).
1. Chting minh tam giac KQP vudng.

2. Tinh goc Q, goc P va do dai KH, PH.

3. Lay diém O bat ky trén canh QP (O khac P, Q). Goi hinh chiéu ctia O trén K P, KQ lan
lugt 1a A va B. Chting minh AB = KO. Diém O & vi trf ndo thi AB la ngan nhat.

@ L&i giai.

1. Taco PK? + QK? = 169 = PQ?, suy ra tam giac KQP vuong tai K.

2. Ta co
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Chuong 1. Heé thitc lugng trong tam giac vudng 191

—— PK 12 ——— P
in PQK = — = — = PQK =~ 67°22
sin PQ) PO " 13 = PQ 67
— KPQ =90° — 67°22' = 22°38.
p B % O
Ap dung hé thic lugng cho tam giac K P(Q), duong cao H
KH, ta co
60
KH-PQ:KP-KQéKH:ch. A 0
PK? = PH - PQ = PH PK 1 " !
— . = = 1.
PQ ~ 13 ¢

3. Tt giac AKBO ¢6 AKB = KAO = KBO = 90° = AK BO la hinh chit nhat
= AB = KO.
Ta thiy AB = OK > KH (i KH L PQ) = ABy;, = OK = KH < O = H. Vay AB
ngan nhat khi diém O trimg véi diem H.

O
(= Bai 25. Cho tam gidc nhon ABC, hai dudng cao BD va C'E. Chiing minh
SADE = SABC . COS2 A.
(¢ Loi giai.
AD AFE
T: ¢ ~ A . _——
aco AABD ~ A C’E(gg):>AB Yo
Ké dusng cao DH cua tam giac ADE
= AADH ~ AABD (chung géc A) nén ta c6 pH_AD
58 BD ~ AB
A
1
Sip  2PHAE DH AE H
= = . 5
Sapc lop.ac BD AC
9 D
_ AE AE (AE)2
~ AC AC  \AC
B C
AE
Ma trong AACFE ¢c6 — = cos A = Sape =cos? A = Sapg = Sapc - cos® A. O
AC Sapc

Q Dé s6 3A (Tu luan danh cho hoc sinh gioi)
N

(> Bai 1. Tinh dién tich ctia mot tam giac vuong c6 chu vi 144 cm, biét hiéu gitta duong trung
tuyén va duong cao ting véi canh huyén bang 14 cm.
(&' Lai giai.
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429 5. De kiém tra 45 phit

-
B H M C

Vé tam giac ABC vuong tai A, c6 goc B>C.Vé duong cao AH va trung tuyén AM v6i H, M
thuoc BC. Tt d6 suy ra H nam gitta B va M. Dat AM = z, ta ¢c6 BC = 2z, AH = z — 14
(r > 14). Theo hé thic lugng trong tam giac vuong AB% + AC? = BC? = 42% AB - AC =
BC - AH = 2z(x — 14). Suy ra

AB? + AC? + 2AB - AC = 42° + 4x(x — 14)
&(AB + AC)? = 82% — 562
& (144 — 27)* = 8% — 567
=32
Tl = —162 (loai)

Khi d6, BC = 64 cm, AH = 18 cm va Sypc = 567 cm?. O

(= Bai 2. Cho tam giac ABC vuong tai A c6 BC' = 20 cm, duong cao AH. Goi D, E lan lugt 1a
hinh chiéu vuong géc ciia H trén cac canh AB, AC. Tinh chu vi tam gidc ABC' sao cho dién tich
tit gidc ADHE 16n nhat.

@ L&i giai.
A
E
D
H C
oo HD _HB HE HC
U0 T B AB T BO W™

HD HE HB-HC AH?

AC AB  BC? — BC?

(AB-AC)* _ (AB? + AC?)?
BC+ T 8BC*

=SapHE =

:>SADHE < 25.

Vay dién tich t gidc ADHE 16n nhat bang 25 cm? khi tam giac ABC vuong can va cé chu vi
20 4 20v/2 cm. O

(= Bai 3. Cho tam gidc ABC' c6 A= 60°, AB = 56 cm, AC' = 70 cm. Tinh do dai canh BC.
(&' Loi giai.
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Chuong 1. Heé thitc lugng trong tam giac vudng
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B C

1
Ké BH 1 AC. Ta c6 AH = 3 AB =28, BH = ABsin60° = 28+/3.
Suy ra HC = AC — AH =70 — 28 = 42, BC? = BH? + HC? = 4116. Vay BC = 1421 cm. O

= Bai 4. Tam gidc ABC c¢6 BC' = 40 cm, duong phan giac AD dai 45 cm, duong cao AH dai
36 cm. Tinh cac do dai BD va DC.

@ L&i giai.
A
E H B D C

Dat BD =z, DC = y. Gid st « < y. Ap dung dinh 1y Pi-ta-go ta ¢6 HD = v/AD? — AH? = 27.
Dung phan gidc ngoai ctia goc ngoai tai A, cit BC tai E. Tac6 AE L AD nén AD?> = DE-DH.

AD? 452 . < . S N .
Suy ra DE = D - o7 75 (cm). Theo tinh chat dudng phan giac trong va ngoai
DB FEB x T75—=x
— === . (1)
DC FEC y 7154y
Mat khac
x +y = 40. (2)
T (1) va (2) ta co
9 r =15
x° — 1152 + 1500 = 0 <
x = 100.
Do z < 40 nén x = 15, khi d6 y = 25. Vay DB = 15 cm va DC' = 25 cm. O

Q Dé s6 3B (Tu luan danh cho hoc sinh gioi)
&

> Bai 1. Cho tam giac ABC vuong tai A, duong cao AH. Ké HE, HF lan lugt vuong goc véi
AB, AC. Chiing minh rang

| EB_(AB)3
CFC \AC/
2. BC-BE-CF = AH®.
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424 5. De kiém tra 45 phit

@ L&i giai.

1. Xét tam giac vuong AH B, duong cao HE ¢6
BH? = BA-BE (1.1)

Xét tam giac vuong AHC', duong cao HF' ¢6
CH*=CA-CF (1.2)

T (1.1) va (1.2) suy ra

(i)' _Ap bE )
CH) AC CF '
Lai xét tam giac vuong ABC, duong cao AH ¢6
AB® = BH - BC BH_(AB>2 »
AC®=CH-BC ~ CH _ \AC (14)
Do do, tur (1.3) va (1.4) suy ra
AB BE (AB>4 . BE _ (AB>3
AC CF \AC CF  \AC/
) BE BH BH - BA
P> . = 2 = = 5 =
Ma BH - BC' = AB* = BH BCAz iﬁé BT Tuong tu ta c6 CF BT
MaAB-AC:AH.BC:AH:B—'C. Suy ra
AB®  AC® <AB : AO)3 5
BC-BE-CF = o2 BO? - BC' = B0 = AH
O

(= Bai 2. Cho hinh thang can ABCD, day 16n CD = 10, AH 1a duong cao, AH = AB, duong
chéo vuong géc véi canh bén. Tinh do dai dudng cao ctia hinh thang can do.
(&' Lai giai.

GIA0 VIBIL: vevneeneeeeeee e, \




Chuong 1. Heé thic lugng trong tam giac vudng
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A B
o
D H C
Goi do dai duong cao la AH = x. Suy ra
10 — 10 — 2
Hp=20—7 :>AD2:HD2+AH2:( 02 x) + a2, (1.5)

Mat khéc, do tam giac DAC vudng tai A nén

10 — x

AD2:DH-DC:1O( ):5(10—@. (1.6)

Tu (1.5) va (1.6) suy ra

10 — 2\
< Qx) +22=5(10 — z) & 52° = 100 & = = 2V/5.

Vay dudng cao AH c¢6 do dai 2v/5. O

(= Bai 3. Mot bé nuée c6 thanh cao 80 ¢cm, muc nuée do dude trong bé cao 60 cm. Anh sang
mit troi chiéu lech mot goc 30° so vdi vé mit nude. Biét khi chiéu tia sang v6i goc tdi ¢ thi qua

Biet Kl
S 5 (tia sing nhut hinh vé). Tinh o dai

smr

mat nude sé c6 goc khic xa r tinh theo cong thic

bong ciia thanh ho in dudi day bé.

T =
~
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Ta c6 do dai bong can tinh bang AB + BC. Ma

DE 20
AB=D0 = £ o = tanser = 20V3
Mat khac
sin g :é_L@sinGOO :é@)sinrzﬁ:tan%": L —1:%—1:3—7:‘08&17“: ﬂ
sinr 3 sinr 3 8 sin?r 27 27 27
Do d6
BC = BF tanr = AD tanr = 60\/222 = QO\QE.

Suy ra chiéu dai béng can tinh I3

AB + BC

20111 6043 + 20¢/111
=20V3 + 5 = f+3 .

O

= Bai 4. Cho tam giac AABC, tric tam H 1a trung diém ciia duong cao AD. Chting minh ring
tan B - tan C' = 2.

(&' Loi giai.
Xét tam giac vuong ABD, ta ¢6 A
AD 2DH
B=—=——. 1.
tan 5D~ BD (1.7) B
2 3 . . R . H
Ké duong cao BE. Xét tam giac vuong ABE, ¢6
BE
tanC' = —. 1.8 ol
anC =~ (1.8) B 5 C
Xét ABHD va ABCE c6
B chung BD BE
= ABHD «~ ABCE = — = —.
{E =D =90° DH CFE
(1.9)

Do do, tur (1.7), (1.8) va (1.9) suy ra

2DH BD

tanB'tanC:ﬁ-ﬁ—
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