PHAN A. LY THUYET

I. Tinh cic canh va géc ciia tam giac dua tren mot s6 didu kién cho trwée

Nhu ta da biét, mot tam giac hoan toan xac dinh néu biét mot trong nhitng dir ki€n sau:

- Biét d6 dai hai canh va d6 16n gdc xen gilra hai canh do;

- Biét do dai ba canh;

- Biét d6 dai mot canh va do 16n hai goc ké véi canh do.

Gidi tam giac 1a tinh cac canh va cac goc cua tam gidc dya trén nhitng dir ki€n cho trudc.

Vi du 1. Cho tam giac ABC c6 AB =15, AC =35 A=60°.

B €
Tinh canh BC (Iam tron két qua dén hang phan muoi) va goc B (1am tron két qua dén do).
Gidi
Ap dung dinh Ii cosin trong tam gidc ABC, ta co:
BC® =AB*+AC?-2-AB-AC-cosA
=152 +35%-2.15-35-c0s60 = 925.
Do d6 BC =+/925 ~30,4.
AB’ + BC*-AC® 15 +925-35

Ta co: cosB = =
2.-AB-BC 2.15-4/925

Do d6 B~ 95
Vi du 2. Cho tam giac ABC c6 AB =6,BC =10,CA=14.

i

Tinh s6 do goc B.

Giai

Ap dung dinh li cosin trong tam gidc ABC, ta co:
AB? +BC?-AC? 6°+10°-14°

cosB = = =-0,5

2-AB-BC 2-6-10
Do d6 B=120°.
Vi du 3. Cho tam giac ABC c6 BC =100, B =60°,C = 40°.

A

B 100 (

Tinh goc A va cac canh AB, AC (Iam tron két qua dén hang phan muoi) ctia tam giac do.
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Gidi
Ta co:
A=180"—(B+C) =180°—(60°+40°) = 80°
_BC _CA
sinC  sinA sinB’
_BC-sinC _100-sin40°

Ap dung dinh li sin trong

AB - —_— ~65,3.
sin A sin80

AC — BC_-sm B _ 100.-S|n 060 ~87.9.
sin A sin80

II. Tinh di¢n tich tam giac
Cho tam giac ABC cé BC =a,CA=b, AB =c. Khi do, dién tich S cua tam giac ABC la:

S =Ebcsin A:lcasin B :labsinC.
2 2 2

Vi du 4. Cho tam gidc ABC c6 AB=7,5;AC =15,5; A=75°. Tinh dién tich S cua tam giac ABC (lam
tron két qua dén hang phan mudi)

Giai
Taco S = % AB.AC.sin A= %.7,5.15,5.Sin 75°=56,1.

a+b+c

Cho tam gidc ABC c6 BC =a,CA=b,AB=c,p=

S=4p(p-a)(p-b)(p—c).
Vi du 5. Manh vuon hinh tam giac cta gia dinh ban Nam c6 chiéu dai cac canh la
MN =20m, NP =28m,MP =32m.

. Khi do, dién tich S cua tam giac ABC la:

N

28 m
20m

M P

32m
Hoi dién tich manh vuon cua gia dinh ban Nam 14 bao nhiéu mét vudng (lam tron dén hang phan muoi)?
Giai
20+28+32

Taco: p :#=40(m).

Dién tich manh vuon la:
S =./40(40— 20)(40— 28)(40—32) ~ 277,1(m?).
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III. Ap dung vao bai toan thue tién

Vi du 6. Dimg & vitri A trén bd bién, ban Minh do dwoc gbc nghiéng so voi bo bién tdi mot vi tri C trén
dao 1a 30°. Sau do6 di chuyén doc bo bién dén vi tri B cach A mot khoang 100m va do duoc goc nghiéng
$0 v&i bo bién tdi vi tri C da chon 1a 407,

Tinh khoang cach tir vi tri C trén déo téi bd bién theo don vi mét (1am tron két qua dén hang phan muoi).

"l 1N 30" 40"
e \ > ) -
A ;Q‘l = [fé. [’ .»\ If
' Y bié 2 < =
. Ba bién - 100 m
Giai
Xét tam gidc ABC (6 hinh trén) ta c6: C =180 —(30"+40") =110,
Ap dung dinh i sin trong tam giac ABC, ta co: £ = ﬁ :
sinB sinC
Do d6 AC — AB-sinB =100-S|n40 ~68,4(m).

sinC sin110°
Xét tam giac vudng AHC, ta c6: CH = AC-sin30" ~68,4-0,5~34,2(m).
Vay khoang cach tir vi tri C trén ddo toi bd bién khoang 34,2m .
Vi du 7. Trong lan dén tham quan thap Eiffel (& Tha do Paris, Phap), ban Phuong mudn wée tinh d6 cao cua
thap. Sau khi quan sat, ban Phuong da miph hoa l,ai két qua do dac ¢ hinh dudi. Em hay giup ban Phuong
tinh d§ cao h cua thap Eiffel (lam tron két qua dén hang don vi).
D

Xét tam gidc ABD, str dung tinh chat goc ngoai, ta c6: ADB =70°—50°=20°.
Ap dung dinh 1i sin cho tam giac ABD, ta c0:

BD  AB

SinBAD sin ADB’

Do dé BD = 24:850° 5 /cim) .
sin 20°

Xeét tam giac vuéng BCD, ta cé:

CD =BD-sinCBD =~ 345-sin 70° ~ 324 (m).

Vay chiéu cao h cua thap Eiffel khoang 324m. 7 ,

Vi du 8. D¢ tinh duong kinh va dién tich ctia mdt giéng nudc cod cd dang hinh tron, nguoi ta tién hanh do dac
tai ba vitri A, B,C trén thanh giéng. Két qua do duoc la: BC =5m, BAC =145 hinh duéi. Dién tich cua
giéng 14 bao nhiéu mét vuong (lay 7 ~ 3,14 va lam tron két qua dén hang phan trim)?
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Gidi

Ap dung dinh li sin cho tam giac ABC, ta co: E =2R.

sin A
BC 5

2.sinA _ 2-sin145
Vay dién tich ctia giéng la: S = 7R’ ~3,14-4,36° ~59,69( m?).

Do d6 R=

~ 4,36(m).

Tim hiéu thém . )
Cho tam gidc ABC c¢6 AB=c,AC =b,BC =a. Goi R,r,p va S lan luot la ban kinh duong tron ngoai tiép,
ban kinh dudng tron noi tiép, nira chu vi va dién tich cua tam giac ABC.
1. Cong thuc do dai duong trung tuyén
Goi m,,m,,m, 1a do dai cac duong trung tuyén lan lugt xuat phat tir cac dinh A, B,C ctia tam gidc ABC.
Ta co:

, bP+c® a® , ¢

+a®> b* , a’+b® ¢’

ma b — 'mc -
2 4 2 4 2 4
Chirng minh
Goi D 14 trung diém cua BC (Hinh 33), ta co:
AD =m,,BD = DC =%.
Ap dung dinh li cosin cho tam gidc ABD, ta co:
2

AD? = ABZ+BD2—2AB-BD-cosABD=c2+%—ca-cosB-

Ap dung dinh 1i c6sin cho tam giac ABC, ta co:

a’+c? —b?
cosB=———.
2ac
Suyra
, ., a’ a’+c’-b* b*+c? a?
m? =c® +—-— = -
4 2 2 4

Ching minh tuong tu, ta co:
, c’+a® b* , a’+b® ¢
m’ = m: =

2

b e '
2 4 2 4
2. Cong thirc tinh ban kinh duong tron ndi tiép va ban kinh dudng tron ngoai tiép tam giac
Ta c6 hai cong thtrc sau: r = E, R= a_bc
p 4S
PHAN B. BAI TAP TU LUAN
Dang 1. Gidi tam giac

Caul. Giai tam gidc ABC, biét
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Cau 2.

Cau 3.

a) ¢ =14, A=60°, B = 40°.

b) b=4,5, A=30°,C = 75°.

Loi giai

a) Ta cd C =180°—( A+ B)=180°—(60°+40°) = 80°.

_csinB  14sin40°

_CsinA _14sin60 ~12.3.

Co b=— = — ~91vaa - = —
sinC sin 80° sinC sin80°

b) Tacéd B =180°—(A+C)=180°—(30°+75°) =75° vi B=C néntam giac can tai A.

Suyrac=b=4,5 va a= SMA_458in30° , o
sinB sin 75°

Giai tam giac ABC, biét

a) ¢ =35, A=40° C=120°.
b)a=137,5, B=83°, C =57°.
Loi giai

a) Taco B =180°— (A+C) =180°— (40°+120°) = 20°.

.a b

U — =— =— ,tasuyra
sinA sinB sinC

A CS_InAzZG; A c§|n B N 35.0,43 ~13.8.
sinC sinC 0,87

b) Tacd A=180°—(B+C)=180°—(83°+57°) = 40°.

a b

To — =— =—
sinA sinB sinC

,tasuyra

b asinB 137,5.0,9925

~212,3, c=

_asinC 137,5.0,8387

Giai tam giac ABC, biét a=6,3; b=6,3; C =54°.
Loi giai
Tacd a=b=6,3 néntam giac ABC can tai C.

Suy ra A=B=18()T—54=63°.

Ap dung dinh Ii sin cho tam giac ABC ta co

c a _asinC _ 6,3.sin54°

- =— = - & - ~5,72.
sinC sinA sin A sin63°

sinA  0,6427 sinA  0,6427

=~179,4.
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Vay A=B=63°, c~5,72.
Cau4. Giaitamgiac ABC | pjét b=32; c=45. A=87°.
Loi giai

Ap duyng dinh li c6-sin, ta co

a=+/b?+c? —2bccos A = /322 + 452 — 2.32.45.c0s87° ~ 53, 84.

Vib<c<a nén B<C<A, suyratam giac ABC c6 ba goc nhon. Ap dung dinh li sin, ta co

2 D g~ 328N 5oy,
sinA sinB 53,84

Suy ra B ~36°, do d6 C:1800—(A+ B)z57°.
Viy a~53,84, B~36°, C~57°

Caub5. Giaitamgiac ABC  piét a=7; b=23; C=130°
Loi gidi

Ap dung dinh Ii c6-sin, ta co

c=+/a? +b? —2abcosC =~/72 +23% —2.7.23.cos130° ~ 28, 02.

Vi C=130° nén A, B la cac goc nhon.
Ap dung dinh Ii sin ta c6

a _ C @SinA:aSInC@SinAz7'Sln130
c

: - ~0,191.
sinA sinC

Suyra A~11°, do d6 B :1800—(A+C)z39°.

Vay c~ 28,02, Ax11°, B=39°.

Cau 6. Giai tam giac ABC  piét b=14; c=10; A=145".
Loi gii

Ap dung dinh Ii c6-sin, ta c6

a=+/b? +c? —2bcCosA =+/142 +102 —2.14.10.c0s145° ~ 22,92.

Vi A=145° nén C, B lacac géc nhon.

Ap duyng dinh li sin ta c6
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Cau 7.

Cau 8.

Cau 9.

a b . bsin A . ~14.sin145° 5

——=——&5sinB= <sinB ~0,35.
SInA sinB a 22,92
Suyra B~21°, do d6 C:180°—(A+ B)z14°.
Vay c~ 22,92, B=21°, C~14°.
Giai tam giac ABC, biét a=14; b=18; c = 20.
Loi giai
Taco
2 2 2 2 2 2
cosA:b +c“—a =18 +20°-14 :E:>Az43°,
2bc 2.18.20 15
2 2 2 2 2 2
cosB:a +c°=b :14 +20°-18 =£:>Bz61°.
2ac 2.14.18 35
Khi d6 C :180°—(A+ B) ~ 76°.
Vay A=43°, B=61°, C~76°.
Giai tam giac ABC, biét a=6; b=5; c=7.
Loi giai
Taco
2 2 2 2 2 2
CosA=D HC A S AT 4 2 g
2bc 257 35
2, A2 |2 2,92 g2
cosB:a +c“=b =4 +7°-5 =§:>Bz44°.
2ac 2.4.7 7
Khi d6 C :180°—(A+ B)z102°.
Vay A~34°, B=44°, C ~102°.
Giai tam gi4c ABC, biét a=6; b=7,3; c=4,8.
Loi gisi
Taco
2 2 2 2 2 2
COSA=b +Cc°—a :7,3 +4,8° -6 =4033:>Az55°.
2bc 2.7,3.4,8 7008
2 2 2 2 2 2
cosp_d e —b” _6°+48-73 115 B ~84°

2ac 2648 1152
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Khido C :180°—(A+ B) ~ 41°,

Viy A~55°, B~84°, C~41°.

Cau 10. Giai tam giac ABC  piét B=60°; C=45°, BC=a.
Loi giai
Tacd A=180°—(60°+45°)=75°,
Ap dung dinh li sin, ta c6

b3 L 3By i0897a
sinB sin A sin A

asinC

sin A

Tuong tytaco C= ~0,732a.

Vay A=75°, b~0,897a, c~0,732a.

Dang 2. Tinh dién tich tam giac
Caul. Chotam giac ABC, biét
a)a=7,b=8,c=6.Tinh S va h,.

b) b:7,c:5,cosA=g.T|'nh SvaR,r

Loi giai.
] b 21
a) Ap dung cong thuc Hé-rong voi p=a+2+cz?
. 21( 21 21 21 2115
Taco S = —a —b —c)= ==l =7 &228 | Z2—6 | =
- T T )
Vi S=laha:>%=37.ha:>ha=@
2 4 2
. 9 16 . 4
b) Taco sin> A=1-cos’ A=1-—="—=sinA=— (Vi sinA>0).
) 25 25 5 (VIsinA>0)

Ma S :lbcsin A=E.7.5.i=l4
2 2 5

Theo Pinh li Co-sin ta cod a*> =b® +c*—2bccos A=7%+5 — 2.7.5% =32=a=4/2

Tes<lan mn-25_ 28 T2
2 a 42 2
Theo dinh i sin: _a =2R=R= a :4\/5:5\/E
sin A 2sinA ,4 2
5
14 14 7

S
TacO S=pr=>r=—-= = =
P P 547+4J2 12442 6+22
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Céu 2.

Cau 3.

Cho tam gidc ABC, biét a=21,b=17,c=10

a) Tinh dién tich S cua tam gidc ABC va chiéu cao h, .
b) Tinh ban kinh dudng tron ndi tiép r va trung tuyén m, .
Loi gii.

a+b+c 21+17+10

2 2
Theo cong thirc Hé-rong, ta co

s=/p(p—a)(p-b)(p—c)=1/24(24-21)(24-17)(24-10) =84

24

a) Tacd p=

Do d6: hy=—=——=8
a 21
b)TacéS:pr:r:E:g:S,S
p 24
2 2 2 2 2 2
Do dai trung tuyén m? =2 +C & 1T +107 2L 337 o) o
2 4 2 4 4

Cho tam giac ABC, c6 A=60°b=20,c=25.
a) Tinh dién tich S va chiéu cao h, .
b) Tinh ban kinh duong tron ngoai tiép R va ban kinh duong tron ndi tiép r
Loi giai.
1, . 1
2) Taco S=besin A= 5'20'35'§ =175\3

Hon nita a®> =b? +¢® —2bccos A =20% + 352 — 2.20.35.% =925

Vay a=+/925 ~ 30,41

1 2S 350+/3
Ti cong thire S==ah, = h, =—= \/_z19,94
2 a /925
a V925
b) Tir cong thtc —— =2R=>R=——-= ~17,56
sin A 2sinA 3
. 20.30.£
N . . a+b+c , 2S bcsin A
Twr cong thire S = pr véi p= taco r= = = ~ 7,10
2 a+b+c a+b+c /925+20+35

Dang 3. Ap dung vao bai toan thyec tién

Cau 1.

Tir hai vi tri A va B cua mot toa nha, ngudi ta quan sat dinh C caa ngon nui. Biét rang dé cao
AB =70m, phuong nhin AC tao v6i phuong nam ngang mot goc 30°, phuong nhin BC tao véi
phuong nim ngang mot géc 15°30° (nhu hinh v&). Tinh d6 cao CH caa ngon nii so v&i mit dat.
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15°30'

=

RTTT T

MITv v

MITT Y

INE 11 ¥

MITTv

misvy

Mi3T v

A H
Loi gidi
B 15°30' d,
70m
30° ]
A H
Cach 1:
+ Ta co: tan CAH =ﬂ:> AH = CH .
AH tan 30°
+ Lai c6: tanCBI O g _CH-70
Bl tan15°30° tan15°30’
+ Do AH =Bl nén CH _CH-70 _ 70 .
tan30° tan15°30' tan30°-tan15°30’

+Vay CH = —10-18n30° 1) 7m.

tan 30° —tan15°30’

Céch 2:
+ Tacd: ABC =90°+15°30'=105°30".

ACB =180°— ABC — BAC =180°-60°-105°30'=14°30' .
+ Ap dung dinh li sin trong tam gidc ABC, ta co:

. AC . AB . AC— 70._sm105 :°>0 .
sin ABC sin ACB sin14°30
CH 70.sin105°30’

+ Lai co: SinCAH = —=CH = AC.sin30°= ——————.sin30°~134,7m.
AC sin14°30’
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Cau 2. Cac goc nhin dén dinh ndi so véi myuc nudc bién duoc do tir hai dén tin hiéu A va B trén bién
duoc thé hién trén hinh v&. Néu cac dén tin hiéu cach nhau 1536 m thi ngon ndi cao bao nhiéu
(tinh gan dtng sau du phay hai chit s6)?

T

Loi gidi
Tacd ATB=TBN —TAN =12, 2°.
Ap dung dinh Ii sin cho tam gide TAB: — o> — "B __ gg_ ABSINTAS
SINTAB sin ATB sin ATB

Xét tam giac vudng TBN ta co0:
AB.sinTAB.sinTBN _ 1536.sin 27,4°.sin 39, 6°

sin ATB sinl12,2°
Vay chiéu cao ngon nui xap xi 2132,14 m.

TN =TB.SinTBN = ~ 2132,14.

Cau3. Mot ngudi quan sat ding cach mot cai thap 15m, nhin thiy dinh thap mot goc 45° va nhin dudi
chan thap mot goc 15° so véi phuong nam ngang nhu trong hinh v&. Tinh chiéu cao h cua thap.

15m

Loi gidgi
B
A 15m c
\.
D

Tacd BC = AC.tan BAC =15.tan 45° =15 (m)
CD = AC.tan DAC =15.tan15° =15(2—J§) (m)
h=BD=BC+CD=45-153 (m).

Vay chiéu cao cua thap la 45-15+/3 (m).
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Cau 4. Hai chiéc tau thuy cung xuat phat tir mot vi tri A, di thing theo hai huéng tao véi nhau goc 60°.
Tau B chay vai toc do 20 hai If mot gio. Tau C chay véi toe do 15 hai If mot gio. Sau hai gio, hai
tau cach nhau bao nhiéu hai Ii?

Loi gidi
Sau 2 gio tau B di dugc 40 hai li, tau C di dugc 30 Igléi li. Vay tam giac ABC c6 AB =40, AC =30 va
A=60°
Ap dung dinh Ii cosin vao tam giac ABC, ta co
BC? = AB®* + AC? —2.AB.AC.cos A =30% +40° — 2.30.40.cos 60° = 900 +1600 —1200 =1300.
Vay BC =+/1300 ~ 36 (hdi li).
Sau 2 gio, hai tau cach nhau khoang 36 hai li.

Cau 5.  Vinh Van Phong — tinh Khanh Hoa néi tiéng vi c6 con dudng di bo xuyén bién nbi tir Hon Qua
dén dao Piép Son. Mot du khach mudn chéo thuyén kayak tir vi tri C trén Hon Qua dén vi tri B
trén Bé thay vi di bo Xuyén qua con dudng qua vi tri A roi mai dén vi tri B. Néu nguoi d6 chéo
thuyén véi van téc khong d6i 1a 4 km/h thi s& mat bao nhiéu thoi gian biét AB=0,4 km,

AC =0,6 kmva goc gitra AB va AC la 60" ?
'“‘“

Loi gidi
Ap dung dinh li C6 sin cho tam giac ABC ta co:
BC? = AB?+ AC? —2AB.AC.cos A =0,28 km.

Vay thoi gian du khach chéo thuyén tir C dén B 1a: t = % = % =0,07 gid =4,2 pht.

Cau 6. Trong mot lan di khao sat cac dao thudc quan dao Truong Sa cua Viét Nam, cac nha khoa hoc
phat hién c6 mot dao cd dang hinh tron, tdm cta dao nay bi che bai mot bai da nhé ma cac nha
khoa hoc khéng thé toi duoc. Cac nha khoa hoc muén do ban kinh cua d4o nay, biét ring cac nha
khoa hoc chi ¢6 dung cu 14 thuéc thang dai. Néu cach dé cac nha khoa hoc tinh duoc ban kinh
dao?

Lo gidi

A,

=
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L4y ba diém A, B, C khac nhau trén dudng tron (& cac diém ngoai cing cua dao). Po do dai cac doan thang
BC =a, AC =b, AC =c. Ap dung cong thirc Hé-rong tinh dién tich tam giac ABC .

L. a+b+c

Sz\/p(p—a)(p—b)(p—c) Véi p= +2+
Laico: s =2 g 30C
4R 4S

Vay béan kinh ctia dao duoc tinh theo céng thac: R = i—bsc.

Cau7. Gia st ching ta can do chiéu cao AB cua mot tda thap voi B 1a chan thap va A 1a dinh thap. Vi
khéng thé dén chan thap duoc nén tir hai diém Cva D cd khoang cach CD =30m sao cho ba
diém B,C,D thang hang nguoi ta do cac goc BCA=43° va goc BDA = 67°. Hay tinh chiéu cao

AB cua toa thap
Loi gidi

Trong tam giac ACD: c6 goc CAD =67°—43°=24°

Ap dung dinh 1y sin trong tam giac ACDta c4:
_AD _ _CD — AD - 30._sm 43
sin43° sin24° sin 24°

Trong tam giac vudng BAD ta co sin67° = % = AB =50,30.5in67° = 46,30(m)

[150,30(m)

Vay chiéu cao cia toa thap 1a 46,30(m)

Céau 8. Trong tam giac vuéng AHC tacd AH = AC.cos HAC ~ 6,30.cos35° ~ 5,16 (km).

Tir hai vitri A, B ngudi ta quan sat mot cai cay (hinh v&). Lay C 1a diém gbc cdy, D 14 diém ngon cay.
A,B cung thang hang vdi diém H thudc chiéu cao CD cua cdy. Ngudi ta do duoc AB =10m, HC =1,7m,
a=63°, 3 =48°. Tinh chiéu cao cla cdy do.
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Loi gidi
Taco =63 = BAD =117° = ADB =180°—(117°+48°) =15°

BD . BD- AB.sin BAD

sinADB  sin BAD sin ADB

Tam giac BHD vuong tai H nén cé: sin HBD = % = HD =BD.sin HBD

Ap dung dinh 1y sin trong tam giac ABD ta c4:

AB.sin BAD.sinHBD  10.sin117°.sin 48°
sin ADB - sin15°

Cau 9. Mot ngudi quan sat dinh cia mot ngon nii nhan tao tir hai vi tri khac nhau cua toa nha. Lan dau

tién nguoi do6 quan sat dinh nii tir tng trét vai phuong nhin tao véi phwong nam ngang 35° va lan

thir hai nguoi ndy quan sét tai san thugng cia cing toa nha d6 voi phuong nam ngang 15° (nhu

hinh v&). Tinh chiéu cao ngon ndi biét rang toa nha cao 60(m).

=25,58m .

VayHD =

Léi gidi

Ta co: CBA=CBE + EBA=90° +15° =105°
BAC = BAD — CAD =90° —35° =55° — BCA =180° —(CBA+ BAC) =20°

Ap dung dinh 1y ham sin cho ACBA ta c6
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AB

AB.sin(CBA : 0
AC — AC— ( )_60.S|n105

sin(BCA):sin(CBA) sin(BCA) " sin20°

—169,4506909(m)

Xét ACAD vudng tai D, ta co CD = AC.sin(CAD) ~97,193(m).

Dang 4. Nhian dang tam giac

Céu 1.

Cau 2.

Cau 3.

Cau 4.

Cho tam giac ABC . Chting minh:
a) GOoc A nhon < a® <b®+c?;
b) Goc A tl < a® >b*+c?;
c) Goc A vubng < a* =b* +c?;
Léi giai
b*+c*—a’

a) Goc A nhon <:>cosA>0<:>T>O<:>a2<b2+c2;
c

2 2 2
b) G6c A tU<:>cosA<O<:>b+cha<0<:>a2>b2+c2;
c

2 2 2
c) Géc A vuédng <:>cosA=0<:>b+2CTa:O<:>a2:b2+c
c

2

Cho tam giac ABC thoa man a® =b®+¢*. Chirng minh tam giac c¢6 ba goc nhon.
Loi gia

Taco a® =b*+c® nén a la canh I6n nhat, suy ra A 1a goc 16n nhat.

Ta chirng minh géc A nhon la du. That vay, ta co:

a®=b’+c’=b-b’+c-c’ <a-b’+a-c’ =a(b’+c’)=a’ <b’+c’ = cosA>0
Vay ta suy ra géc A nhon, dan dén tam giéc cd ba goc nhon.

Cho tam giac ABC thoa médn a* =b* +c¢*. Chung minh ABC la tam giac nhon.
Loi giai

Taco a* =b* +c* nén a lacanh I6n nhat, suy ra A 1a goc lon nhat.

Ta chirng minh géc A nhon la du. That vay, ta co:

a*=b*+c’ =(b2 +c2)2 - 2b%c? <(b2 +c2)2 =a’<b*+c®*=cosA>0

Vay ta suy ra goc A nhon, din dén ABC la tam giac nhon.

Cho tam giac ABC thoa mén sin A=2sinB-cosC . Chang minh ABC la tam giac can.

Léi gidi
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2 12 _ A2
Tacd sin A=2sinB-cosC <:>i=2.£'M oat=a’+b’-c*=b’=c*<=b=c
2R 2R 2ab

Vay ABC latam giac can tai A.

Cau5. Cho tam gidc ABC c6 canh a=24/3, b=2, C =30°. Chung minh ABC la tam gi4c can. Tinh
di¢n tich va chiéu cao h, cia tam giac.

Loi giai
Theo dinh Iy cosintaco ¢ =a”+b —2abcosC=12+4—2-2\/§~27=4
Do d6 ¢ =2=Db néntam gidc ABC can tai Acé géc B=C =30°.
1. 1 1 25 243
Taco Syc ==acsinB==-2-43-2.==3, h, =—=—+=1.
e 2 2 V3 2 V3 a 23
Cau6.  Xét dang tam gidc ABC thoa man 0SB __2a+C
sinB J4a? —c?
Loi giai
Taco
1+cosB  2a+c (1+cosB)*> (2a+c)® 1+cosB 2a+c 1+cosB 2a+C
. = 2 =2 2 - A = -1
sinB «/432_02 sin“ B 4a°—-c 1-cosB 2a-c 1-cosB 2a—cC

& 2ac-cosB=c* < a’+c’-b’=c* <a’=b*=b*<=a=>b
Vay tam giac ABC cantai C.
Cau 7. Chotamgidc ABC co chiéucao h, =,/p(p—a).Ching minh ABC la tam gi4c can.

Loi giai

Tacd S =%a'ha :\/p(p—a)(p—b)(p—c) nén

h, =p(p—a) < 2/p(p-a)(p-b)(p—c) =a/p(p-a) < 2,/(p-b)(p-c) =a

Ap dung bét dang thic Co-si, taco 2,/(p—b)(p-c)<(p-b)+(p-c)=2p-b-c=a.

Do d6 ddu dang thirc xay ranén p—b=p-c<b=c.
Vay tam giac ABC cantai A.

Cau 8. Chirng minh tam giac ABC vudng tai A khi va chi khi 5m’ =m? +m?.
Loi giai

Ap dung dinh ly trung tuyén ta co:
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Céau 9.

Céau 10.

Céau 11.

2 4 2 4 2 4
<:>5(2b2+2c2)—5a2 :2(a2+cz)—b2+2(a2+b2)—c2 < 9% +9c% =9a° = b% +c? =a?

b?+c> a?) a’+c¢® b* a’+b* c?
5m§:m§+mf<:>5[ =

Vay ABC la tam giac vuong tai A.

Cho tam gidc ABC c6 ban kinh duong tron noi tiép bangr va cac ban kinh dudng tron bang tiép
cac goc A,B,C tuong ung bang r,,r,r.. Chang minh rang néu r =r, —r, —r, thi géc A la goc

vudng.
Loi giai
. S S S
Tacor,=——, tuong ty 1, = , = :
p-a p-b p-cC
Mat khac tur cong thuc dién tich ¢6 r = S
1 1 1 1 a  2p—(b+c)

Tir gia thiét suy ra —— ——= = :
p-a p p- b p-c p(p—a) (p—b)(p—c)

Vi
2p—(b+c)=a= p(p-a)=(p-b)(p-c);
pa=p(p+c)—-bc=Dbc=pb+c-a)= bJrCJra(b+c—a)

=2bc=(b+c)-a’=b’+c°-a*=0=a*=b’+c’

Theo dinh 1y Pitago ta c6 A=90°.

., L ad+bi-¢® L,
Cho tam giac ABC thoa man ————— =c“. Ching minh goc C =60°.
a+b-c
Loi giai
3 3 3
Taco mzcz =a’+b®-c*=(a+b)c®*-¢c®
a+b-c

Suyra a’+b’=(a+b)c’* =a’—ab+b*=c?
= a’—ab+b? =a2+b2—2abcosC:>cosC:%:C:GO"

Tir d6 ta c6 diéu phai chang minh.
Cho tam gi4c ABC biét a=7, b=8, ¢ =5. Chitng minh tam giac ABC c6 goc 60°
Loi giai

2, A2
Tach cosA:b +c?—a? 64+25 49 20 1 e A—60°.
2bc 2.8.5 40 2

Trang 17



Cau12. Cho tam gidc ABC thoa min c*—2(a’+b?)c® +a’+a’h’ +c* =0. Chiing minh tam giac ABC
c6 goc 60° hoac 120°.
Lo giai
Xét dang thire da cho 1a phuong trinh bac 2 theo t = c?.
Taco:A = (a2 +b? )2 —(a“ +a’b’ +c4) =a’b®.
Do d6 ¢® =a® +b*+ab=a’ +b’+2abcosC =a’ +b*+2ab.

Suyra cosC :i%:C =60° hay 120°.

Céau 13. Cho tam giac ABC thoa médn a+b+c=2(acosA+bcosB+ccosC). Ching minh tam
gi4c ABC déu.
Loi giai
Tacé a=bcosC+ccosB,b=ccos A+acosC,c=acosB+bcos A nén diéu kién di cho tuong
duong vai (a—b)(cos A—cosB) + (b—c)(cos B—cosC)+(c—a)(cosC —cos A) =0.

Ta chiang minh (a—b)(cos A—cosB) <0, déu “="khi a=b.

Xét a=b thi bat dang thic ding.

Xét a>b thi A>B=cosA<cosB= (a—b)(cosA—cosB)<0.
Xét a<bthi A<B=cosA>cosB = (a—b)(cosA-cosB)<0.
Tuong tu thi (b—c)(cosB—-cosC) <0 va (c—a)(cosC —cosa) <0.

Do d6 ddu dang thirc ddng thoi xay ranén a=hb=c. Vay tam giac ABC déu.

5.3

Cau 14. Cho tamgiac ABC c0 A=60°a=10,r =3 Chizng minh tam giac ABC déu.
Loi giai
Goi M, N, P lan luot 1a cac tiép diém cua BC, CA, CA véi dudng tron noi tiép tam gidc ABC
TacoO AP=AN =r-cot30°'=5vaBP+NC =BM +MC =a=10.
Tuwdotaco (b—AN)+(c—AP)=10 hayb+c=20.
Theo dinh Iy c6-sin ta c6 a*> =b® +¢® —2bccos60” hay a® = (b+c)* —2bc—bc .

(b+c)’—a®> 20%-107
3

Suyra bc = =100.

Ma b+c=20 nén b, ¢ la nghiém ctia phuong trinh bac hai x*—20x+100=0.
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Phuong trinh nay c6 nghiém kép b=c =10 nén ABC la tam giac déu.

3 3 3
A . iy « - < . 3
Cau 15. Xeéttam giac ABC thoa man u:bz va sin AsinC =—.
a+c-b 4
Loi giai
3 3 3
Tace 2870 _pr gt e b = (atc)o? —b°,
a+c-b

=a’+c’=(a+c)b’ =a’—ac+c’ =b%

1
—=a’-ac+c? :a2+c2—2accosB:>cosB:E:> B =60°

NG

DodésinB:7:>sinzB: c

2
nén sin A.sinC:g=sinzB:>i-_:( b j

Mlw

2R 2R (2R
=ac=b*=ac=a*+c*-2accosB=a’+c’-ac
=a’-2ac+c’=0=(a-c) =0=a=c
Viy ABC la tam gi4c can va cd goc 60° nén la tam giac déu.
Cau 16. Chang minh diéu kién can va du dé tam giac ABC déu la m, +m, +m, = g R.
Loi giai
Goi G la trong thm ctia tam giac ABC va M 1a mot diém tay y.
Ta oo MA? +MB? +MC? =(GA-GM ) +(GB-GM ) +(GC-GM )
=GA’ +GB” +GC’ +3GM” ~ 2GM (GA+GB + GC
=GA? +GB? +GC? +3GM? +3GM > GA? +GB2 + GC?,
Tac (x+y+2) <3(x*+y*+2°) = (x-y) +(y-2) +(z-x)" =0.
Ap dung bit dang thirc vira chirng minh, véi moi diém M | ta c6

(m, +m, +m)’ =%(GA+GB +GC)’ <=-3(GA* +GB” +Gc:2)s2747(|\/|A2 +MB’ +MC?)

M| ©

Thay M bgithm O cua duong tron ngoai tiép, ta duoc

(m,+m, +m,)’ SZTZGRZ :%RZ.

R.

N | ©

Suyra m,+m,+m, <
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: S SR 9
Vay neu ABC la tam giac deu thico m +m, +m, = 3 R. (1)

Nguoc lai néu gia sir tam gidc ABC théa mén diéu kién (1). Thay diém M béing tim O cua

dudng tron ngoai tiép ABC, ta co 3R? = g(ma2 +m+ m02)+3062.

Suy ra %RZ =3(m,” +m,’ ercz)+E;ZloG2 >(m, +m, +m,)’ +%OGZ.

Do d6 %Rzz%lR2+8Z1062:>OGZ:O hay O =G.

Vay ABC la tam giac déu.

Cau 17. Cho tam gidc ABC théa man sinC = 2sin Bcos A. Chirng minh rang tam giac ABC can.
Loi giai
Ap dung dinh Ii c6-sin va sin ta co

2,2 .2
sinC = 2sin BcosA<:>i=2-£~b+C—a<:>c2 =b?’+c?’-a’<a=h.
2 2R 2bc

Suy ra tam gidc ABC can tai dinh C.

« . Y. sinB+sinC ) . ., «
Cau 18. Cho tam gidc ABC thoa man sin A= NEFSINL Chtrng minh rang tam giac ABC vudng.
cosB+cosC
Loi giai
Ta co sin A:M <> sin A(cosB+cosC)=sinB+sinC
cosB+cosC

o= <:>b(cz+a2—b2)+c(a2+b2—cz):2b2c+2c2b
2R 2ca 2ab 2R

a (cz ra’ b’ a’+b’ _CZJ_ b+c
< b*+c®+b*c+bc*—a’h-a*c=0
& (b+c)(b’+c?)-a’(b+c) =0 b’ +c? =a’.
Vay tam giac ABC vudng tai A.

Cau 19. Nhan dang tam gid&c ABC trong cac truong hop sau:

a) asin A+bsinB+csinC=h, +h +h.

2 2
b) 0932 A+C_OSZ B =l(cot2 A+ cot? B).
sin“ A+sin“B 2

Léi gidi
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" N ) 1, . 1
a) Ap dung cbng thac diéntichtaco S = Ebcsm A= Eaha suy ra

asinA+bsinB+csinC:ha+hb+hC<:>a'§+b-§+c-§:25 s.5
bc ca ab a b ¢

< a’+b*+c’=ab+bc+ca <:>(a—b)2+(b—c)2+(c—a)2 =0<a=b=c.
Vay tam giac ABC déu.
b) Ta co

2 2
C‘_)SZ A+C_032 B :l(cotz A+ cot? B)
sin“ A+sin“B 2
2 2 =2 =12
- cosS A+c.os2 B+s_|n2 A+sin° B =l<cot2 A+14 cot? B+1)
sin“ A+sin“ B 2

2 1( 1 1 j
Ay 0o Al AT o2
sin“ A+sin“B  2\sin“A sin“B

<:>(sin2 A+sin® B)2 =4sin® Asin’B

2 2
osin?A=sin?Be| 2| = b <a=h.
2R 2R

Vay tam giac ABC can tai C.

PHAN C. BAI TAP TRAC NGHIEM
Dang 1. Puong trung tuyén

Cau 1.

Céau 2.

Tam gidc ABC c¢6 AB=9 cm, BC =15cm, AC =12cm. Khi d6 duong trung tuyén AM cua
tam giac c¢6 do dai la

A.10cm. B.9cm. C.7,5cm, D. 8cm.
Loi giai
Chon C
2 2 2 2 2 2
TacéAMzzAB +AC” BC :9 +12 _EzﬁjAM:E,
2 4 2 4 2

Cho tam gidc ABC c6 AB =3 BC =5 va do dai duong trung tuyén BM =+/13. Tinh do dai
AC

A. J11. B. 4. C.%. D. +/10.
Loi gii
Chon B
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Theo cong thirc tinh d6 dai dudng trung tuyén;ta co:
BA*+BC?* AC? 2 3F+5° AC?
- < (V13) = -
2 4 ( ) 2

BM? = < AC=4.

Cau3. Cho AABC vudng & A, biét C=30° AB=3. Tinh d¢ dai trung tuyén AM ?

A 3 B. 4 C.E D.Z
2 2

Loi giai
Chon A

AM 1a trung tuyén (mg v6i canh huyén nén AM = % BC=BM =MC.

Xét ABAC c6 B =90°—30°=60°.
Xét tam giac ABM c6 BM = AM va B=60° suy ra AABM la tam giac déu.
= AM = AB=3.

Cau4. Tam gidc ABC c0 a=6b=4/2,c=2. M 1a diém trén canh BC sao cho BM =3. D06 dai doan
AM bing bao nhiéu?

A. 9. B. 9. C. 3. D. %\/108.

Loi giai
Chon C.

Ta co: Trong tam gi4c ABCcO a=6=BC =6 ma BM =3 suyra M 1a trung diém BC.

2. 2 .2
Suy ra: AMZ:mézb%C—angjAM =3,

Cau 5. Cho tam gidc ABC c¢6 goc C nhon, AH va BK 1a hai duong cao, HK =7, dién tich tir giac
ABHK bang 7 lan dién tich ta gidc CHK . Khi d6 ban kinh duong tron ngoai tiép tam giac ABC

bang

A 4. B.7. C. 8. D. J14.
Loi giai

Chon A

Taco Spgk = Scrk = Spse =85¢«
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Cau 6.

Cau 7.

1 )
~CACB.sinC _ CACB
C CK.CH

SABC —

8 (1) .
Sci ;CK.CH.sin
. : ) CH
AAHC vudng tai H, taco cosC :a (2)
. : ) CK
ABKC vuédng tai K, tacd cosC = B (3)

T (1), (2), (3) tacd cos’C :%

Ta ¢0 AHCK ddng  dang  voi
HK _CH 1 N

AACB = =cosC =——
AB

AC 22 B H

— AB=2/2HK =214
Ban kinh dudng tron ngoai tiép tam giac ABC Ia:

R AB _ AB 214,
2sinC  241—cos’C 2\/1_1 '
8

Cho hinh binh hanh ABCD ¢6 AB =4cm; BC=5cm;BD =7cm. Do dai doan AC biang bao

nhiéu CM 2 (Tinh chinh x4c dén hang phan trim)

A. 6,25(cm). B. 5,74(cm). C. 5,67(cm). D. 5,93(cm).
Loi gisi
Chon B
B c
I
A'__ D

Goi | 1a giao diém cia ACva BD.
Ap dung cong thuc do dai dudng trung tuyén trong tam giac ABD ta c6

2 2 2 2 2 2 33 ’
_ABTHADT BDT a2 40 —7—<:>AI2:—:>AI=£(cm)
2 4 2 4 4 2

/33

= AC =2Al :2.7

Al?

~5,74(cm).

Cho tam gidc ABCcan tai A biét A=120° vda AB=AC=a. Liy diémM trén canhBC sa0

cho BM =§BC . Tinh d¢ dai AM .

a7 a\/6

A AM =33 B. AM =12 c. Am =20 D. AM =22

3 ' 5 5 4
Loi gii
Chon C
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Cau 8.

Cau 9.

C
+ Ap dung dinh li cosin trong AABC, ta c0:

BC? = AB? + AC? - 2AB.AC c0s120° = a2 + a —2a.a.(—%] — 332
2a+/3

—BC=aJ/3=BM= -

+ Ap dung dinh li cosin trong AABM , ta co:

2a«/§]2 g 2ay/3 V3 78

AM? = AB*+BM?-2AB.BM.cos30°=a® +| ——
5 2 25

5
a7

=AM =——
5

Cho hinh vudng ABCD c¢6 canh bang a. Goi E 1a trung diém canh BC va F 1a trung diém
canh AE . Tinh d¢ dai doan thang DF .

A DF = &V13 B. DF:ﬁ. C. DFzﬂ. D. DF =32
£ 4 4 2 4
Loi giai
Chon A
A a B
F 4
a E
D C

2
Vi ABCD la hinh vuéng va E 14 trung diém cia BC nén AE = DE = faz +(%j = % .

Ap dung cong thic do dai trung tuyén trong tam giac DAE | ta c6

, 5a’
_DA’+DE* AE* %7, 52’ 13’ _aJi3
_4.

2 4 2 16 16

DF? = DF

Cho tam gi4c ABC can tai A c6 canh bén bang a va noi tiép dudn tron (O«/§) bé dién tich

tam giac 16n nhat thi B bing
A. 90°. B. 120°. C. 30°. D. 60°.
, Loi giai
Goi H la hinh chiéu ciia Alén canh BC.
Ap dung dinh li Pitago vao 0 ABH vudng tai H c6: AH?+BH? = AB®
BH

Xét JABC 6 sinB=21 | cosB=2H
AB AB
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AB AB )  ABZ
Do [JABC can tai A nén B=C <90°

2
Taco sinB= 2 =2 _ cosB=cosC= [1-—2 5
2R 243 4(+3)

3 2_ 2
S=1 BC.AH =1.2acos B.asin B=a W
2 2 4(+3)

Ap dung BDT Cauchy cho bon s khong am ta co

2 2 2
sinZB+coszB:(AHj +[BHj _AB 1

N 2 2
Déu bing xay ra khi va chi khi %:4(\/5) _a’e a=3.

Suyra sinB = 3 N3 < B=60°
23 2
Viy B=60°.
g ) 4 . .
Cau 10. Cho tamgiac ABC c6 AC =8;AB=15;cos A= & Do dai duong cao AH bang:
A.ﬁ. B.E. C.@. Q7—2.
V79 97 97 NeH
Loi giai
C A

+ Theo dinh li cosin ta c6: BC? = AB? + AC2 —2AB.AC.cos A=97 = BC =/97 .
+ S, apc :%AB.AC.sin A.

Taco: sin? A=1—cos? Azz%. Vi sin A>0 = sin Azg.

— Spuec = % AB.AC.sin A=36

Tacd AH :ZSAi:LZ.Véy AH :7—2.
BC o7 NCY
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Cau 11. Cho tam gidc ABC c6 a=109, B=33°24', géc C =66°59". Chu vi tam giac ABC gan bang s6

nao sau day?
A. 136. B. 227. C. 272. D. 372.
Loi giai

\ 66.98°

B

109
Taco: B=33°24'=33,4°, C =66°59" ~ 66,98° = A~79,62°.

. :.ij:a..smBzm.
sinA sinB sin A

a _ ¢ . 2asinC 4.

sinA sinC sin A

Chu vitam giac ABC la: 2p=a+b+c~109+61+102 =272.

Ap dung dinh 1y sin ta c6

Tuong tu ta co

Céu 12. Cho AABCcO AB=2; AC=3; A=60°. Tinh d6 dai duong phan giac trong géoc A cua tam giac

ABC.
12 6
A =2 g, 62 o 88 D. 2.
5 5 = 5 5
Loi giai
A
HT"-,L
;.r f \
.rf l ‘\._\‘
.-'j l !
/2
/ I Y
! f ",
7 | A
/ |I x‘x
£ I Y
B M C

Goi M la chan duong phan gidc goc A.
Tacod BC? = AB2+AC2—2AB.AC.cosA=7= BC =+/7.

., BM AB 2

LaicO6 —=—-=—.
CM AC 3

SuyraBM=¥.

Ap dung dinh 1y cosin trong tam gidc ABM ta duoc:
AB* +BC’ - AC® 108
2.AB.BC 25°

AM? = AB* + BM? —2AB.BM.cos ABC = AB* + BM* —2AB.BM.

_63
X

= AM
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Céau 13.

Céau 14.

Céau 15.

V151

Cho tam giac ABC, c6 m, = — (véi m, 1a d6 dai dudong trung tuyén ké tir dinh A va céc

canh AC =8, AB=6. Tinh d6 dai BC.

A. a=6. B. a=9. C. a=49. D.a=7.
Loi gidi
bat: AB=c, AC= b BC =a. Taco:
b2+c
m’ = a —a= \/2 —am? _\/2 (8% +67)-151=7.

Cho tam giac ABC c6 A=60°,canh a=30 ban kinh duong tron noi tiép r =5/3.

Tinh tong d6 dai hai canh con lai b,c cta tam giac ABC.

A. 30. B. 60. C. 50. D. 90.
Loi giai

guyén

60"

B C
30

Ap dung dinh 1y cosin vao tam giac ABC ta c6
a® =b* +¢® —2bccos A <> 900 =b? +¢® —bc < (b +¢)* —3bc =900 (1)

Lai c6 %bcsin A= a+g+c e bcf — (30+b+¢)5v3 < bc =300+10(b+¢) (2)

b+c=60(tm
Thay (2) vao (1) ta c6 (b+c) —30(b-+¢)—900=900 < | ¢ = EOtM)
b+c =—30(1)

Vay b+c=60.

Cho tam gidc ABC c6 B =45°,C =75°va phéan gidc trong AD =4. Tinh ban kinh
dudng tron ngoai tiép tam giac ABC .

A J6-+2. B. J6++/2. C. —4+44/3. D. 2V2.

Loi giai
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0 45(]
-D B

Tacd A=180°-B-C =60°, ADB =C + DAC =105°
Ap dung dinh 1y sin vao tam giac ADB

_ AB :_ AD — AB- s!n ADB.AD: S|_r1105
sin ADB sin ABD sin ABD sin45°
Ban kinh duong tron ngoai tiép tam giac ABC Ia:

AB  2+2.\3 23

~2sinC_ 2sin75°

4=2423.

i . 1 N
Cau 16. Tamgiac ABC c6 cos(A+ B):_E’ AC =6, BC =5. Tinh d¢ dai canh AB.

A. J73. B. 8. C. /55. D. 7.
Loi giai
Vi trong tam  giac ABC ta c¢o A+B bu voi  goc  C nén

1 1
COS(A+ B) = —g:> cosC = c AB =\/AC2 +BC? —2AB.BC.cosC =\/62 +5° —2.6.5.% =7.

Cau 17. Tam gidc ABC cOBC=12,CA=9, AB=6. Trén canh BC lay diém M sao choBM =8. Tinh
d6 dai doan thaing AM .

A. \J94. B. /106 . C. /166 . D. \/34.
Loi giai
A
B M C
AB® +BC2—AC? 62+122-9> 11
cosB = = -
2AB.BC 26.12 16

AM =+/AB? + BM? — 2AB.BM.cosB = \/62 +82 —2.6.8.% - J34.

Cau 18. Cho tam gidc ABC déu canh 2a. Mot diém | bat ki thudc mién trong tam gidc ABC . Tinh tong
khoang cach tir diém | dén ba canh cua tam giac?
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A. a_@ B. a/3. C. 3"2/5. D.2a3.

2
Loi gii
A
E
F
1
B H D C
Goi D, E, F lan luot Ia hinh chiéu cua | trén cac canh BC, AB, AC.
Goi H la hinh chiéu cua A trén BC. Khi do:

Suac = Spa +Sact +Secy @%AH.BC =%IE.AB+% IF.AC+% ID.BC

< AH.BC =(ID+IE+IF).BC (Do ABC li tam gidc déu nén AB= AC= BC)

& ID+IE+IF = AH =AB? —BH? = /(2a)’ —a’ =a\/3.

Viy tong khoang cach tir diém | dén cac canh bang a3,

Cau 19. Tam gi4c ABC c6 trong tim G. Hai trung tuyén BM = 6,CN= 9 vaBGC= 120°. Tinh d¢ dai
canh AB.

A. AB= 11. B. AB= 13. C. AB= 2J/11. D. AB= 2.13.
Loi giai

Ta c6: BGC va BGN 1a hai goc ké bu ma BGC=120°P BGN = 60°

G la trong tam cua tam giac DABC

. » A
%BG = ZBM= 4.
pl i’ \ M
iGN = ZCN=3,
3
Trong tam giac DBGN ta c0: B C
BN? = GN*+ BG”- 2GN.BG.cosBGN
P BN?=9+16- 2.3.4.%= 13p BN= 3.
N 1a trung diém cia ABP AB= 2BN = 2413
Dang 2. Dién tich tam giac
Cau 20. Chon cbng thirc dung trong cac dap an sau:
A. S:%bcsin A. B. S=%acsin A. C. S:%bcsin B. D. S=%bcsin B.

Léi giai

Trang 29



Céau 21.

Céau 22.

Céau 23.

Céau 24.

Céau 25.

Chon A.

Taco: S :%bcsin A=%acsin B :%absinc .

Cho hinh thoi ABCD c¢6 canh bang a. Goc BAD =30°. Dién tich hinh thoi ABCD la
2 2 2
AL B. & c. B D. a’.
4 2 2
Loi giai
Chon B

. _ : 1
Tacd S,uep = AB.AD.sin BAD =a.a.sin30° = Ea2 :

Tinh dién tich tam giac ABC biét AB =3, BC =5, CA=6.
A. \/56. B. /48 C.6. D. 8.
Loi giai
Chon A
. AB+AC+BC 3+5+6
Taco: p= = =7.

2 2
Vay dién tich tam giac ABC la:

S=,/p(p—AB)(p—AC)(p—BC) =,/7(7-3)(7-6)(7-5) =~/56.

Cho AABCc6 a=6,b=8,c=10. Diéntich S cuatam giac trén la:

A. 48. B. 24. C. 12 D. 30.
Loi giai

Chon B.

Ta c6: Nua chu vi AABC : p:"HngC

Ap dung cong thiic H&-rong: S =./p(p—a)(p—b)(p —c) =+/12(12 - 6)(12 - 8)(12—10) = 24.

Cho AABCc6 a=4,c=>5,B=150°Dién tich cua tam giac Ia:
A. 5./3. B. 5. C. 10. D. 10/3.

Loi giai
Chon B.

Ta c6: Syagc :%a.c.sin B :%.4.5.sin1500 =5,

Mot tam giac c6 ba canh 1a 13,14,15. Dién tich tam giac bang bao nhiéu?
A. 84, B. \/84. C. 42. D. \/168.

Léi giai

Chon A
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a+b+c 13+14+15
2 2

Taco: p= 21.

Suyra: S=./p(p—a)(p-b)(p-c)=4/21(21-13)(21-14)(21-15) =84 .

Cau 26. Cho cac diém A(L;,—2), B(-2;3),C(0;4). Dién tich AABC bang bao nhiéu?

AZ B. 13 C. 26. p. 3
2 4
Loi gii
Chon A.

Taco: AB=(-3;5)= AB=+/34, AC =(-1;6) = AC=+/37, BC=(21)=BC=+/5.

Mait khac p:AB+A2C+BC:\/§+x/2§+\/§.

Suyra: S=,/p(p—AB)(p—AC)(p-BC) :%.

Céau 27. Chotamgidc ABC cd A(L;-1),B(3;-3),C(6;0). Dién tich AABC la
A. 12. B. 6. C. 642. D. 9.
Loi giai
Chon B.
Taco: AB=(2-2)= AB=22,AC=(51)= AC =426, BC=(33)=BC=3/2.
Mat khac AB.BC =0—= AB L BC .

Suy ra: Syagc =%AB.BC =0.

Céau 28. Cho tam gidc ABC c6 a=4,b=6,c=8. Khi d6 dién tich cua tam giac la:

A. 915, B. 3JI5. C. 105. D. 2\/1_5
Loi giai
Chon B.

a+b+c 4+6+8
2 2

Tach: p= 9.

Suy ra: S =./p(p—a)(p—b)(p—c) =3v15.
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Cau29. Cho tam gidc ABC. Biét AB=2; BC =3 vd ABC =60°. Tinh chu vi va dién tich tam giac

ABC.
A. 5+\/7vég. B. 5+ﬁva¥
C. Sﬁvai D. 5+J1_9vag.

Léi gii

A

[
B J c
Chon B
Taco: AC® = AB? +BC?-2.AB.BC.C0SABC =4+9-2.2.3.c0560° =13-6=7

Suyra AC=+7.

Chu vi tam gidc ABC 12 AB+AC +BC =2+3++/7.

3f

Di¢n tich tam giac ABC la S, 5. = % AB.BC.sin ABC = %.2.3.sin 60° = —— (dvdt).

Cau 30. Tam gidc ABC c0 cac trung tuyén m,_ =15,m, =12, m_=9.Dién tich S cia tam giac ABC bang
A. 72. B. 144. C. 54. D. 108.
Loi gidi 1
Chon A
Theo bai toan ta co

LA ST
2 A 207 +2¢? —a> =900 [a=10
a’+c® b’
= ; _7=122© 2a% +2¢* —h? =576 <> {b =413
. al+b? ¢, 28’ +2b*-c* =324 |c=273
= ——:9
T2 4
a+b+c

Taco p= =5+2413+73, ap dung cong thirc He-rong ta cd

SABc :\/p(p_a)(p_b)(p_c) =72.
Céch 2:
Pit BC=a,CA=b,AB=c,

Theo dinh Iy trung tuyén co:
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Céau 31.

Céau 32.

Céau 33.

Céu 34.

( ) [(—a?+2b?+2¢=900 [a?=100 [a?=100 (a=10
amy; +b* =2(a’ +¢*) =1 2a> —b? +2¢* =576 = {b? =208 = {b” =208 = {b = 413
( ) 2a® +2b* —c* =324 c®=291 [c?=292 |c=273

Cho tam gidc A ABC c¢6 b=7;c =5; cosA:g. b¢ dai duong cao h, cuatam giac A ABC la.
A. ¥ B. 8. C. 83 D. 804/3
Loi giai
Chon A
a=+b?+c?—2bccos A = \/72 +52 —2.7.5.% —32=42
3V 16 sin A:i 4
sin® A=1-cos®* A=1-| = | ==.Suyra > Vi 0<A<180° nén sin A=—
5 25 . 5
SiNA=——
5
1, . 1 4
S==bcsinA==.75.-=14 ma S =1a.ha c>14=1.4\/§.ha < h, =@
2 2 5 2 2 2
Cho tam giac ABC c6 AB =2a; AC =4a va BAC =120°. Tinh dién tich tam giac ABC?
A. S=8a°. B. S =2a%\3. C. S=a\3. D. S=4a’,
Loi gii
Chon B

Dién tich ctia tam giac ABC 1a S,;. = % AB.AC.sinBAC = %.2a.4a.sin120° = 2a+/3 (dvdt).

Cho tam giac ABC déu canh a. Ban kinh dudng tron ngoai tiép tam gi4c ABC bang

A.ﬂ. B. &V3 c a8 D.ﬂ.
2 3 4 2
Loi giai
Chon B
2a3 a3

Goi G la trong tam ABC . Ban kinh duong tron ngoai tiép R = AG = 32 = 3
Cho tam gidc ABC ¢6 chu vi bang 12 va ban kinh dudng tron noi tiép bang 1. Dién tich cua tam
giac ABC bang
A. 12, B. 3. C.6. D. 24.
Loi gidi

Chon C
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Céau 35.

Céau 36.

Céau 37.

s s . . . 12 :
Theo dé bai tam gidc ABC ¢6 chu vibang 12 nénnuachuvila p= ] ; ban kinh duong tron ndi

tiép bang 1, tirc 1a ta co: r=1.
Dién tich tam giac ABC la: S=p.r=6.1=6.

Cho tam giac ABC déu canh 2a. Tinh ban kinh R ctia duwong tron ngoai tiép tam giac ABC .
2a 4a 8a 6a
A —. B. —. C. —. D. —.
3 VE] VE] 3
Loi giai
Chon A
A
v,
B C
Goi H, K lan luot 1a trung diém canh AB,BC;
I 1a giao diém cua AH va CK .
Luc d6, I 1a tim duong tron ngoai tiép tam giac ABC.
Taco: AH = 2a2\/§ =a+/3.
Dodé: R=Al =2 AH = 2a3=22.
3 3 J3
Cho tam giac ABC c6 BC = J6, AC=2 va AB=+/3+1. Ban kinh duong tron ngoai tiép tam
giac ABC bang:
A 5. B. /3. C.\2. D. 2.
Loi giai
Chgn C
2 2 2
Ap dung dinh 1y cosin ta c6 cos A= brc-a = 1 suy ra A=60°.
2bc 2
) a
Apd dinhlysintacd6 R=——=
p dung dinh ly sin ta co ein A
Cho tam gidc ABC ¢6 AB=3, AC =4, BC =5. Ban kinh duong tron ngi tiép tam giac bang
A. 1. B.g. C.ﬂ. D.§.
9 5 4

Loi gidi
Chon A
Vi AB?+ AC? =BC? nén tam gidc ABC vudng tai A.
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1 AB.AC
2

3.4
1

Do d6 ban kinh dudng tron ndi tiép r=§= = =1.
P J(AB+AC+BC) 3+4+5

Cau 38. Cho AABCcH S=84,a=13b=14,c=15. P9 dai ban kinh duong tron ngoai tiép R cua tam giac

trén la:

A. 8125. B. 130. C.s. D. 8,5.
Loi gidi

Chon A.

Taco: Syge = ab.c R abc 131415 65

4R 4S 4.84 8

Cau 39. Cho AABC c6 S =10+/3, nira chu vi p=10. Do dai ban kinh dwong tron noi tiép r caa tam giac

trén la;

A. 3. B. 2. C. 2. D. /3.
Loi giai

Chon D.

Tacd: S= pr:rziz%:\@_
Y

Cau 40. Mot tam gidc c6 ba canh la 26,28,30. Ban kinh dudng tron noi tiép 1a:

A. 16. B. 8. C. 4. D. 4J2.
Loi giai
Chon B.
Taco: p= a+b+c _ 26+ 28+30 _ 12
2 2
S pr:”:%: \/p(p—a)([;—b)(p—c) _ \/42(42—26)(122—28)(42—30) s

Cau 41. Mot tam gi4c c6 ba canh la 52,56,60. Ban kinh dudng tron ngoai tiép Ia:

A % B. 40. C. 325. D. %
8 4
Loi giai
Chon C.

a+b+c 52+56+60
2 2

Tach: p= 84.

Suyra: S=./p(p—a)(p-b)(p-c)=./84(84-52)(84—56)(84—60) =1344 .
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My g_abC_ o_abc_5256.60 65
4R 45 41344 2

Cau 42. Tam gi4c véi ba canh 1a 5;12;13 c6 ban kinh dudng tron ngoai tiép 132

Ao s c 2 011

2
Léi giai

Chon C.

Taco: 52+122 =132 =R :%. (Tam gidc vudng bén kinh dwong tron ngoai tiép bing % canh

huyén ).
Cau 43. Tam giac véi ba canh 1a 5;12:13 c6 ban kinh dudng tron noi tiép tam giac d6 bang bao nhiéu?
A. 2. B. 2J2. C. 243 D. 3.
Loi gidi
Chon A.
Taco: p :%:15' Ma 5% +122 =13 = S =%.5.12=3o.

Mat khac S=p.r:>r=%=2.

Cau 44. Tam giac véi ba canh 1a 6;8;10 c6 ban kinh dudng tron ngoai tiép biang bao nhidu?
A. 5. B. 4V2. C. 5J2. D. 6.
Loi giai

Chon A.

Taco: 6%+82=10° = R= % =5. (Tam giac vudng ban kinh duwdng tron ngoai tiép bing % canh
huyén ).

Cau 45. Cho hinh chit nhat ABCD ¢6 canh AB=4,BC =6, M Ila trung diém cua BC,N Ia diém trén
canh CD sao cho ND =3NC . Khi d6 ban kinh ctia dudng tron ngoai tiép tam giac AMN béng

A. 35. B.#. C. 52. D.#.

Loi giai
Chon D
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Cau 46.

A D

Taco

MC =3,NC =1=> MN =+/10

BM =3, AB=4= AM =5

AD =6,ND =3=> AN =+/45

o= AM+ AN+ MN _\10+5++/45
2 2

15
S :\/p(p_AM)(p—AN)(p—MN):?
AM.AN.MN 52

Ban kinh ctia dudng tron ngoai tiép ctia tam giac AMN la: R =
4S 2

Cho tam gidc ddu ABC ;goi D la diém théa mdn DC =2BD. Goi R va I Iin luot 1 ban kinh

duong tron ngoai tiép va noi tiép cua tam giac ADC. Tinh ti sé R

r
5+77 7+55 7457

A § B. . C. . D. :
2 9 9 9

Loi giai

Chon D
Tacé DC =2BD < DC =—-2DB . Do d6 DC =2DB.

A

B D £ (o)

Goi S la dién tich cua tam giac ACDVA E la trung diém cia BC.

2 2 a’\J3 a’\3
S:_SABC =5 =
3 3 4 6

AD =+ AE? + ED? :\/(ﬁ):(gjz _2a\7

bat AB=a. Suyra

2 6 6
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Cau 47.

Céau 48.

_AD+DC+AC = 5+7

S > =5 &f (5+ﬁ)ar.2a3ﬁ ﬁ(5+ﬁ)a4r
Hon nira — S§% = = _
5 _ AD.DCBC _ 2a°\J7 6.36R 108R
4R 36R
¢ NT(5+V7)a'r g NT(5+47)12 g 7(5+47)
Hay — = & —= &S—=—".
12 108R r 108 r 9

Cho tam gidc ABC c¢6 /B =60°, Z/A=30°, canh BC =12 .Ban kinh duong tron ngi tiép tam giac
ABC gan véi s6 nao nhat?
A. 4,6 B. 4,9. C. 4,8. D.4,7

Loi gidi

Tacod AC = BC.tanB < AC =12.tan60=12+/3.
S e = %.BC.AC :%.12.12\@: 723.

’ 2
Ap dung dinh Iy Pi-ta-go ta dugc AB =+/BC?+AC? =, /122 +(12J§ ) =24,

Ntra chu vi tam giac p = M =16+64/3.

Ma S,,5c =723 = p.r:r:SA%zA?.

Cho tam giac ABC c6 goc A=60°, canh a =230, ban kinh duong tron ndi tiép r = 5\3. Tinh chu
vi cua tam giac ABC.
A. 60+54/3. B. 30+1043. C. 80. D. 90.
’ Loi giai
Goi R la ban kinh duong tron ngoai tiép tam giac ABC . Theo dinh 1i Sin ta co:

a 30
R= = =10v3.
2.sin A ) J3 V3

2
Ap dung cong thic tinh dién tich tam giac va dinh li Cosin ta c6 hé sau:
30bc 30+b+c
a_bC: p.r a_bc=a+b+c_r = .5\/§
4R <1 4R 2 141043 2

b? +c? —2bc.cos A = a? b? +¢? —2bc.cos 60° = 302 b2 +c2—bc =900
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Cau 49.

b+c=S
bat
bc=P

H¢ trén trd thanh: {

bc =10(30+b+c)
N ) .
(b+c)”—3bc =900

(S,P>0).

P =10S +300

P =10S +300
S=60
<< 5=60 =
P =900
S=-30
b+c=60

Khi do: =b=c=30.
bc =900

) _ =
S°—3P =900

P =10S +300
=
S2 —3(10S +300) = 900

Vay chu vi tam giac ABC la: a+b+c=30+30+30=90 (dvdd).
Cho tam giac ABC c6 do dai ba canh BC = a, CA= b, AB = c. Biét a®+ b* = 5c*. Goc giita hai
duong trung tuyén AM, BN cua tam giac ABC bang bao nhiéu?.

A. 90°. B. 60°. C. 45°.
Loi giai
N
G
C
B M
Goi G 1a trong tam tam giac ABC khi do6 ta c6
I 2 2 29
SRR "
! . AGZ+BGZZg§b;C-
o
BG?= 2pN?= g O b—i
9 9 2 45
. +b? o
U AG*+ BezzﬂéEa b =
9 4 2]
435¢°

Theo baira a>+ b>=5c*pP AG?*+ BG?=

|

P =10S +300
S*-30S -1800=0

D. 30°.

—$+ ng: c?= AB?
9k 4 Fa}

Suy ra tam giac ABG vuong tai G. Vay goc giira hai duong trung tuyén AM, BN cua tam giac

ABC bang 90°.

Dang 3. Bai to4n thue té

Cau 50. Hai chiéc tau thuy cling xuat phat tir vi tri A, di thing theo hai huéng tao véi nhau mot goc 60°.
Tau tht nhat chay vai téc @6 30km/ h, tau thir hai chay véi tc o 40km/h. Hoi sau 2 gio hai tau

cach nhau bao nhiéu km ?
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Céau 51.

Céau 52.

Céau 53.

A 13 B. 20,/13. C. 10\13. D. 15.
Loi giai

Chon B.

Ta co: Sau 2h quang dudng tau thir nhat chay dugc la: S, =30.2 =60km.

Sau 2h quang duong tau thi hai chay duoc la: S, =40.2=80km.

Vay: sau 2h hai tau cach nhau la: S = \/512 +5,2-25,.5,.0560° = 20./13.

Khoang cach tr A dén B khong thé do truc tiép dwoc vi phai qua mot dam lay. Nguoi ta
xac dinh dugc motdiém C ma tirdé c6 thé nhindugc A va B dudi motgoc 78°24'. Biét
CA=250m,CB =120m. Khoang cach AB bing bao nhiéu?

A. 266m. B. 255m. C. 166m. D. 298m.

Loi giai
Chon B.

Tacd: AB? =CA? +CB? — 2CB.CA.cosC = 2502 +120% — 2.250.120.cos 78°24' 11 64835 = AB[] 255.

Tir mot dinh thap chiéu cao CD =80m, ngudi ta nhin hai diém A va B trén mat dat dudi cac goc

nhin 1a 72%12' va 34°26'. Ba diém A,B,D thing hang. Tinh khoang cach AB?

A. 71m. B. 91m. C. 79m. D. 40m.
Loi giai
Chon B.
Ta c0O: Trong tam giac vubng CDA: tan 72012':C—D:> AD = CDO = 800 11 25,7.
AD tan72°12' tan72°12'
Trong tam giac vuéng CDB : tan34°26' =g—g = BD= cD 80 11116,7.

 tan34°26'  tan34°26'
Suy ra: khoang cach AB=116,7—25,7=91m.

Khoang cach tr A dén B khong thé do truc tiép duoc vi phai qua mot dam lay. Nguoi ta

xac dinh dugc mot diém Cma trdo co thé nhinduoc A va Bdusi mot goc 56°16'. Biét
CA=200m, CB=180m. Khoang cach AB bang bao nhiéu?
A. 180m. B. 224m. C.112m. D. 168m.

Lai giai
Chon A

Ta cd: AB? =CA? +CB? — 2CB.CA.cosC = 2002 +180% — 2.200.180.c0s56%16' [ 32416 = AB [1180.
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Cau 54.  Trong khi khai quat mot ngdi mo co, cac nha khao cb hoc da tim dwgc mot chiée dia ¢d hinh tron
bi v&, cac nha khao ¢6 mubn khéi phuc lai hinh dang chiéc dia nay. Pé xac dinh béan kinh cua
chiéc dia, cac nha khao c6 lay 3 diém trén chiéc dia va tién hanh do dac thu duoc két qua nhu hinh
vé (AB =4,3cm; BC =3,7cm; CA=7,5 cm). Béan kinh cua chiéc dia nay bang (két qua lam tron
ti hai chiz sé sau dau phay).

A. 5,73 cm. B. 6,01cm. C. 5,85cm. D. 4,57cm.
Loi giai

Chon A

Ban kinh R cua chiéc dia bang ban kinh duong tron ngoai tiép tam gidc ABC .

AB+BC+CA 4,3+37+7,5 =3—1cm

Nira chu vi ctia tam giac ABC la: p=

2 2 4
Dién tich tam gide ABC la: S =,/p(p—AB)(p—BC)(p—CA)~5,2cm?.
via s ABBCCA . ABBCCA . ._.
4R 4s

Cau55.  Gia s CD = h la chiéu cao cua thap trong d6 C la chan thap. Chon hai diém A, B trén mat dat
sao cho ba diém A, B, C thing hang. Ta do dugc AB = 24m, CAD =63°; CBD =48°. Chiéu cao h
cua khbi thap gan voi gia tri nao sau day?

A.61,4m. B. 18,5 m. C. 60 m. D. 18 m.

Loi giai

Chon A

Tacé CAD =63° = BAD =117° = ADB =180° —(1170 n 48°) —15°

BD . BD- AB.sin BAD

sin ADB  sin BAD sin ADB

g C A CD .
Tam giac BCD vuong tai C nén c6: sinCBD = BD = CD =BD.sinCBD

Ap dung dinh 1y sin trong tam giac ABD ta c4:

AB.sin BAD.sinCBD _ 24.sin117°sin 48°

Vay CD = . R0
sin ADB sinl5

=614m
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Cau 56.

Tir hai vi tri A, B cia mot toa nha ngudi ta quan sat dinh C cia ngon ndi. Biét rang d6 cao AB
bing 70m , phuong nhin AC tao véi phuong nam ngang mot goc 30°, phuong nhin BC tao Vi

phuong nim ngang mot géc 15°30". Ngon nai d6 c6 do cao so véi mat dat gan nhét véi gia tri
A.195m . B. 234m. C. 165m . D. 135m .

Loi giai

300

A
Taco: CBA = 90°- 30° = 60°.
ABC = 90° + 15°30' = 105°30"

p ACB = 180°- (105°3o'+ 60°)= 14°30"
Ap dung dinh Ii Sin cho tam giac ABC ta co:
AB AC _ AB.sin105°30"

- =— = AC ——
sin ACB sin ABC sin14°30

Xét AACH c6: sin30° :%: CH = AC.sin30° =134,71(m).

~ 269,41.
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