$3. CAC HE THUC LUONG TRONG TAM GIAC
VA GIAI TAM GIAC

MUC PICH

— Hoc sinh nam dugc dinh i cosin va dinh Ii sin trong tam gidc va biét van
dung cac dinh If ndy dé tinh canh hodc géc ciia mot tam gide trong cdc bai
todn cu thé.

— Hoc sinh biét stir dung cong thife tinh dd dai duong trung tuyén theo ba canh
cla tam gidc va cac cong thic tinh dién tich tam gidc.

— Hoc sinh biét giai tam gidc va biét thuc hanh viéc do dac trong thuc té.

NOI DUNG

Hoat dong 1 nhim nhic lai cic hé thic
lugng ma hoc sinh da biét déi vai tam
gigc vuong déng thoi dé dat van dé
chuyén ti€p sang noi dung cdc hé thic
lwgng trong tam gidc thudng. D6 la cic
hé thirc (h.2.12) : Hinh 2.12
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o a’ =b%+¢? (dinh Ii Py-ta-go) ;

e b =ab’ (b'1a hinh chiu ciia canh b trén canh a) ;

e ¢? =ac' (¢'1a hinh chiéu ctia canh ¢ trén canh a) ;

o h2=b'c (h 1a chiéu cao cua tam gidc (ng véi canh huyén) ;
o ah=be= 285,50 (Sape 1a dién tich tam gidac ABC) ;
| | 1

[ ] == +—+

o b P

Ngoai ra con cic hé thice khac nhu :
eh=asnB =a.cosC =c.tanB =c.cot(;

ec=g.s5nC =a.cosB =h.tanC = bh.cot B.

Dinh li cosin
Khi giéi thiéu bdi todn cu thé dé gidp hoc sinh tim ra cong thic
a®> =b* +c* -2bccos A can phén tich dé hoc sinh thdy ring tam giac ABC
dd cho hoan toan duge xac dinh theo trudng hop canh — géc — canh cua céc
truong hop bang nhau déi véi tam gide thuong.
Dé trinh bay noi dung cta dinh Ii cosin trong tam gidc, trude diy ta thudng
gi6i thiéu noi dung cta dinh i trude réi sau dé6 mdéi néu ching minh. O day
gido vién co thé thay déi ciach day bang cdch dat van dé dan dat, lam cho bai
todn xudt hién mot cach tu nhién va cin thiét. Ching ta ¢6 thé goi v nhu sau :
Néu trong tam gidc ABC, biét cdc canh b va ¢ déng thai cho biét goc A vuong
thi ta ¢6 a* = b> +c* theo dinh li Py-ta-go. By gi® néu goc A khong vuong
ma bang mot gid tri nao dé thi do dai canh a sé thay déi phu thudce vio su
thay doi cua géc A. Sau d6 cin hudng dén cho hoc sinh viét biéu thic quen
thuéc a = BC = AC — AB va binh phuong hai vé taco :

—tz — — —
@’ =a =(AC-AB)* = AC* + AB* ~2AB.AC =b* +¢* —2bccos A.
Nhu vay dinh i cosin l1a dinh li mo rong cua dinh 1i Py—ta—go va tlr dé ta co
thé suy ra dinh Ii cosin diing véi tam gidc thudmg thi tit nhién dinh 1i dé ciing
ding véi tam gide vuong hodc tam gidc déu.



Tir dinh 1i cosin duge phét biéu biang cong thiic, chiing ta cén tap cho hoc sinh
phat biéu bang 11 vé noi dung cong thiie do theo Hoat dong 2 :

"Trong mdt tam gidc, binh phuong mot canh biing téng binh phuong cua hai
canh Kia, trir hai lan tich ctia chiing va cosin cia goéc xen giita hai canh dé”.

Hoat dong 3 nham cung ¢4 dinh 1i cosin d6i vai tam gidc ABC c¢6 mot goc
vuong. Phin hé qua cua dinh i cosin dé tinh cdc goc cha tam gidc ¢6 thé cho
hoc sinh tu tim hiéu va ¢6 thé cho hoc sinh lam cdc vi du tai 16p hoc.

Bai todn tinh do dai dudng trung tuyén cua tam gidc duge xem la mot ap dung
cua dinh Ii cosin nén duge trinh bay sau phan dinh Ii cosin. Tuy nhién nguoi
ta cling c6 thé tinh do dai dudng trung tuyén cia tam gidc theo ba canh bang
mot cach khic.

Gia sur ta cin tinh do dai duong trung tuyén AM vé tir A cua tam gidc ABC.
bat m, =AM (h.2.13),tacé6:

B2+ =ac + A8 = (Ani+ M) + (A + mB)

2 2 ~ 2 2 .
=AM +MC +2AM.MC+AM +MB +2AM.MB

2 +2 2 .
=2AM +MC +MB +2AM.(MB+ MC).

A

2
. a
Do d6 b +¢* =2mg +—

2’ — — =
(vi MB% = MC? = ‘% va MB+ MC =0).

2 2 2
5 b"+c” a
Vay m;, = > = —4— Hinh 2.13

Hoat dong 4 nhim cing ¢ cong thiic tinh do dai duong trung tuyén.

Dinh li sin

Trong tam gidc vuong ABC vudng 0 A ¢6 BC = a, CA=h, AB = ¢, ta ¢6 h¢
thiie :

a b i

- = R = = :ZR
sind sinB sinC

vai R 14 ban kinh dudng tron ngoai ti€p tam giac ABC.
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Viy trong truong hop géc A cua tam gidc ABC khong vuong liéu he thic trén
¢6 con diing nita hay khong ? Ta lan luot xét hai trudng hop @ géc A nhon va
goc A th.

Ta vé thém dudng kinh BD cua dudng tron ngoai ti€p tam giic ABC. Trong
truding hop géc A nhon hoac tit ta déu cé thé chimg minh duoc BC = BD sin A
hay a = 2Rsin A (h. 2.14 va h.2.15).

Do dé ta c6 —— =2R.

sin A

Hinh 2.14 Hinh 2.15

Céc dang thiic = 2R duoc chimg minh tuong tu.

- =2R va —
sin B sin(C

Nhu vy trong cd ba truong hop A =90°, A <90° va A >90° ta déu ¢6 :

Ia =—= ,t =2R v6i R la ban kinh dudng tron ngoai tiép tam
sinA  sinB  sinC
giac ABC.

Hoat déng 6 nham cting ¢é dinh li sin. Tam gidc déu ABC c6 A=B=C=60°.

\E a3

3
- =2R masinA = sin60° = J_ viya= —.2R. DodéR=
sin A 2 2 3

Taco



Cong thire tinh dién tich tam giac
Hoat dong 7 nham 6n lai cdc cong thitc tinh dién tich tam gidc ma hoc sinh da
hoc & 16p dudi.

’ 5 — . S
a) Trudc hét ta chitng minh cong thic § = ;ah sinC .

“

A A
b
h,
ul [ H
H a C B c
a) c)

Hinkh 2.16

Ta da biét § = %ahﬁ. ,trong do i, = AH =AC sin ACH = b sin ACH.

e Néu goc C cua tam gidc ABC 1a gbe nhon thi ACH = C (h.2.16a)
o Néu goc C cua tam gidc ABC 1a goe t thi ACH = 180" —E (h.2.16b)

Trong ca hai truong hop ta déu co sin ACH =sinC.

Dodé §S= %ah:-‘.inACH =%absiﬂ{?.

o 3 . . . ) ——
e Néu C=90" thi h, =h visinC=1néntavincé S = Eabsmt (h.2.16¢).
Cic cong thitc § = %bc sinA vd §= %c‘a sin B dugc ching minh tuong tu.

b) Mu6n chimg minh cong thiic S = % dé thuc hién hoat dong 8 ta diing cong

1 : - - 5 P .
thuc § = Eﬂh sinC trong do sinC = L:_R va suy ra cong thic can chimg minh.
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¢) Pé thuc hién hoat dong 9 ta chimg minh cong thic § = pr trong dé
p= %{a-{—b+r} va r 14 bdn kinh dudng tron noi ti€ép tam gide. Goi O la tam

dudng tron noi ti€p tam gidc ABC. Ta chia tam gidc ABC thanh ba tam gidc :
OAB, OBC va OCA. Ba tam gidc nay déu ¢ chiéu cao bang r. Ta ¢6 :

a+b+e
Sasc =Soas +Sopc +Soca = "( > J= pr.

d) Sau diy ching ta trinh bay mdt trong cdc ciach chimg minh céng thic
Hé-rong :

Tir cong thie § = %h(' sin A ta suy ra

48% = 2% sinA = b2c*(1-cos*A)

hay 45% = b*c?(1-cos A)(1 +cos A). (*)

.
FJE + 1'2 —a

Theo dinh Ii cosinta co : cosA = o
o

[.’}+c'}2 —az B (b+c—alb+c+a)

2be 2hc

Do do l+cosA=

a’—(b—c)° (a—b+c)a+b—c)
2be 2be

l-cosA=
Thay cic gid tri ndy vao hé thitc (*) ta c6 :

45% =%(a+b+c'}(a +b=cib+ec—aXc+a-h).
Vi a+b+c=2pnéna+b-c=2(p-c)

b+c—a=2p—q)

c+a—h=2p-b)
ta suy ra ; S*=plp—a)p - b)(p - ¢)

hay S= \/p(p—a)[p—b}(p—r} (Cong thic Hé-rong).




Vin dé giai tam gidc va tmg dung vao viéc do dac trong thuc (€ 1a vin dé
lam cho todn hoc gin vai doi song. Cac em hoc sinh sé rit thich tha khi chi
bang tinh todn ¢6 thé gidn ti€p do duge chiéu cao clia mot toa cao 6¢, chiéu
cao clia mot cay cb thu, hay nhitng khoang cdch ma cdc em khong thé nio
do truc tiép duge. Trong thuc hanh cic em s€ ¢ diéu kién phdit huy 6c tim
101 va sing lao.

Dé tién hanh viéc do dac can chudn bi mot bo dung cu gém ¢ :

— Cii gide k€ tu tao ding dé do goc theo chiéu ngang va do géc theo chiéu
thang diing.

— Mot s6 coc ngidm v mot sé soi day do, trén do c6 s6 do kich thudc.

~ Mot bo dung cu ding dé vé va tinh todn : tdm vin, gidy, bit, thudc, compa,
mdy tinh bo tii, v.v.

Tay tinh hudng cu thé, trude khi do gidgo vién nén vach phuong dn sao cho
kha thi, huéng din hoc sinh biét dung céc kién thirc da hoc dé tinh todn. Nén
t6 chic thanh timg nhém nho dé do dac va tinh todn véi nhitng bai 14p cu thé.
Khi do va tinh todn xong cin t6 chiic ddnh gid va rit kinh nghiém. Muén to
chifc mot bai thue hanh do dac, gido vién cdn phai nghién ciu dia diém dé
viéc thuc tap c6 hiéu qua, nghién ciiu viéc t6 chitc vi dé ra ké hoach thuc hién
dé phong nhimg diéu bt tric co thé xay ra.

HUGNG DAN TRA LOI CAU HOI VA BAI TAP

C=90°-B=90°-58° =32° (h.2.17). A
b= asinB = 72.5in 58" = 61,06 (cm), .
c

¢=asinC = 72.5in32° = 38,15 (cm),

. 58"
h, = LT 32,36 (cm). B A &

@ Hinh 2.17
Theo dinh li cosin ta c6 :

SR S - B
cosiim h° +¢ a _ 7225+2016-2714.41 ~ 08090
2be 2.85.54

= E ~ 36",
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at+e2—b*  2714.41+2916-7225
cosB = =
2ac 2.52.1.54
— B~106°28'

= —(0,2834

C =180° —(A+B)~37°32".
3. Theo dinh li cosin ta co

1
@t =b%+c% —2bccosA =82 +52 —2.3,5.(—"2—) ~129
= a=1136cm.

g B .
a - +c--b =129+5 8 ~0.79
2ac 2.11.36.5

cosB =

— B=~37°48'.

C=180° — (A + B)~22°12".

4. p=-12-(?+9+f2}=l4.

S=-Jl4{l4~—?)[l4-9}(l4— 12) = 31,3 (dvdt).

]
5. BC?=a*=b*+c2 =2bccos120° = a* = b +¢2 —Eb{'.[——]

= B = \/bz +.r2 +bc = \/m2 +n2 + mn.
a) Néu tam gidac ABC ¢6 goc th thi goc th do phai doi dién vai canh 16n nhit
la ¢ = 13cm. Ta c¢o6 cong thic
¢ =a® +b* —2abcosC
169 = 64 + 100 — 2.8.10.cos C
64+100-169 5

= cosC= 2 =C=91°47 Ia gdc t cua tam gidc.
2.8.10 160
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2,2} 2
b) Ta co fl—i"f’iz=mvrﬁ=2(hr +;} ia

2 2 2
20107 +13 )—3

m, = 10,89 cm,

a) Vi canh ¢ = 6 cm I6n nhit nén gée C 16n nhat, ta co
+b* - F+4P -6 11
2ab 2.3.4 24

cos(C =

= C~117°16'.
b) Vi canh @ = 40 ¢cm 16n nhit nén goc A 16n nhat, ta co
- 2 2 2
b e — 1 375 =4
tet - 137+37 0 62 0.064.

2be 213.37 962

cos A =
— A=93%41.
8. E=13u“—[.§+5)=1au°—14ﬂ°=4u“.

b v
‘a = —— ‘( =2R nén
sind  sinB  sinC

Vi

ra _ 1375 - 137.5 T forn,
sinA  gin40® 0.6429

2R=

bh=2RsinB =2R sin83” =212,31 (cm),
¢=2RsinC =2R sin57° 179,40 (cm).
9. Hai dudng chéo AC va BD cua hinh binh hianh cat nhau tai O. Theo gia thiét
taco:
Cdch I. Taco
VR e e e e e i |
m-+n-=8D +AC =(AD-AB)" +(AD+ AB)
—'2 —*2 2 “3
= 2(AD +AB )=2a"+bh").
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10.

11.
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Cach 2. m* +n® = 4(40% + BO?) (h.2.18).

2 2 2
. s a - +b 1" b
Ma AO" = e
2 4 0 2
2 2 i
va BO? =4 ”” —ﬂ ) a c
Hinh 2.18
+ a2+b2 mz’\L
nén m* +n* =4 ——J
2 2 4
( 2
—m?—n
hay m* +n =’2( )

Xeét tam giac BPQ (h.2.19).
Ta cé6 PBQ=48"-35° =13°
BQO PO BQ 300

TR ey - '
sinP  sinB in35° sin13°

Hinh 2.19
300.sin 35"
Dods BQ="21"2 . BO~764,935 (m).
sin13°
Chiéu cao AB ctia thdp 1a :
AB = BQ.sin48" =~ 764,935.5in 48" =~ 568,457 (m).
D
Tam gidgc DA;B; (h.2.20) c6
A DB, =49° -35° =14°,
Theo dinh 1i sin ta co :
AB AD 12 AD
sinD - in35° sinl14®  sin35°
GI 4 A1 12 m a5 B1
o o
— AID=%:Q&451 (). 1,3m \
sin14" c ¥

A i2m B
Hinh 2.20



Trong tam gidc vuéng A;C|D taco :

CyD = A{Dsin49° = 28,451.5in49° = 21,472 (m).
Chiéu cao CD ctia Thap Cham la :
CD=CD+C\C=214T72+1,3=22,772 (m).



