CHUONG IV. HE THUC LUQNG TRONG TAM GIAC. VECTO

Bai 1. Gia tri luvgng giac cia mgt goc tir 0 dén 180. Pinh li cosin va dinh li sin trong tam giac

Cau 1. Cho tam gidc ABC c6 B =3:3AC=T.5A =135 1 45 dai canh BC va béan kinh R ctia duong
tron ngoai ti€p tam giac (lam tron két qua dén hang phan muoi).

Loi giai

Ap dung dinh li cosin trong tam giac ABC ta c¢:

BC* =AC* + AB” - 2AC ‘AB cos A

< BC?* =75 +3,5- 27,5.35:c0s135 = BC* ~105,6

<= BC =~10,3

, 5 _or
Ap dung dinh li sin trong tam gidc ABC ta c6: SinA

~ R= BC 103 73

~2.snA  2sinl35
Cau 2. Cho tam gidc ABC 6 B =72.C =45 (3 BC =50  Tinh d5 dai canh AB.
Loi giai
B=75,C =45 = A =180 - (75 +45 ) =60

Ta co:

Ap dung dinh li sin trong tam giac ABC ta c6:

AB _BC _ ag=sinc B —snas — 0 408
snC sinA snA sn60

Vay do dai canh AB la 40,8.
Cau 3. Cho tam gidc ABC c6 1B =6:AC =7, BC =8 1y}, cosA,sin A

ngoai tiép tam giac ABC
Loi giai
Ap dung dinh 1i cosin trong tam giac ABC ta c¢:
BC® =AC’ + AB"- 2 ‘AC ‘AB cos A

AC*+AB*- BC® 7' +6'-8 1
= c0s A= = =_

2 -AB -AC 2.7.6 4

Lai c6: Sin" A+cos’A=1= sinA=y1- cos’A (4o 0 <A =90

4

va ban kinh R cua dwong trong

= sin A= 1—[£|
'y

L gp_ BC _ 8 _164I5
BC _,p 2sinA ) 1515
Ap dung dinh Ii sin trong tam gidc ABC ta c4: sinA 4

Ji5 16415

cos A :l;sinA: R =
Vay 4 4 15
Cau 4. Tinh gia tri ding ctia cac biéu thitc sau (khong dung mdy tinh cam tay):
a) A=cos0 +cos40 +cos120 +cos140
b) B=sin5 +sin150 - sin175 +sin180
c) C =cos15 +cos35 - sin75 - sin55
d) D=tan25 -@an45 tanll5
e) E =cot10 -cot30 -cot100
Loi giai
a) A=cos0 +cos40 +cos120 +cos140
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: : 1
cos0 =lcos120 =- —
Tra bang gia tri lwgng giac cia mot s6 goc dac biét, ta co: 2

= A=l+cos40 +[- H 0540 o AL

05140 =- cos(180 - 40 ) =- cos40 5

Lai cé:
b) B=sin5 +sinl50 - sin175 +sin180

sin150 :l;sinlau' =0
Tra bang gié tri lwgng giac ctia mot s6 goc dac biét, ta co: 2
. . . . P 1
_ sin175 =sin(180 - 175 ) =sin5 = B=sin3 *5 siny’ + 0« BZE-
Lai co:
c) C =cos15 +cos35 - sin75 - sin55

. sin75 =sin(90 - 75 )=cos15 sin55 =sin(90 - 55 ) =cos35
Ta co: ;

= C =cosl5 +cos35 - cosls - cos35 = C =0.
d) D=tan25 -@an45 tanll5

_ tanl115 =-tan(180 - 115 ) =- tan65
Ta co:

M. @065 =cot(90 - 65 ) =cot25 - p_t2n25 tands wot25 © D —tand5 —1
e) E =cot10 -cot30 -cot100

. cot100 =- cot(180 - 100 )=- cot 80
Ta co:

Ma: cot80" =tan (90 - 80')=tan10 E =cot10 -cot30 tanl0 = E =cot30 =3
Cau 5. Cho tam giac ABC | Chitng minh:

A B+C
5in — =cos
a)
+C A
tan =cot —
b)
Loi giai
Xét tam giac ABC | ta co:
A+B+C =180 » 24 BYC _gg
A BsC
Dodé 2 va 2 1ahai goc phu nhau.
A . A B+C
sin— =cos| 90 - —| =cos
a) Ta co: \ 2)
B+C . B+C A
tan =cot| 90 - — | =cot —
b) Ta cé: 2 \ 2 2

Cau 6. D€ do khoang céach tir vi tri A dén vi tri B ¢ hai bén b mdt cdi ao, ban An di doc bo ao tir vi tri A

dén vi tri C va tién hanh do cic goc BAC:BCA pig AC =25m, BAC =50,95; BCA=8215 14 1hoing

cach tirvi tri A dén vi tri B 1a bao nhiéu mét (lam tron két qua dén hang don vi)?
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A 25m
Loi giai
Xét tam gide ABC | ta c6: BAC =59,95 ;BcA =82,15
= ABC =180 - (59,95+82,15 ) =37.9

AB _ AC
Ap dung dinh i sin trong tam gidc BAC ta c6: sinC sinB
=~ AB=snC A€ —sng215 — 2 ~286

sinB sin59,95

Vay khoang céch tir vi tri A dénvitrf B 1a 28,6m

Cau 7. Hai tau danh cé ciing xudt phat t* bén A va di thing déu vé hai viing bién khac nhau, theo hai huéng
tao v@i nhau goc 75 . Tau th nhét chay véi toc do 8 hai i mot gio va tau thit hai chay véi toc do 12 hai li
mot gig. Sau 2,5 gid thi khoang cach gitta hai tau la bao nhiéu hai Ii (lam tron két qua dén hang phan muai)?
Loi giai

75°

Goi B, C lan lugt 1a vi tri caa tau thit nhat va tau thit hai sau 2,5 gio.
Sau 2,5 gio:

Quang duwong tau thit nhat di duoc la:
Quang dwong tau thi hai di dugc la:
Ap dung dinh li cosin trong tam giac ABC ta c¢:

BC* =AC* +AB*- 2 AC -AB -cosA= BC* =30 + 20¢ - 2.30 20 - @s7% = BC? =989,4= BC =315
Vay hai tau cach nhau 31,5 hai li.

Cau 8. Ban A ditng & dinh cua toa nha va quan sat chiéc diéu, nhan thay géc nang (goéc nghiéng gitta

AB =8.2,5 =20 (hai 1)

phuong ti* mét ctia ban A t6i chiéc dieu va phwong ndm ngang) 1a @ =35 ; khoang cach tir dinh tda nha t&i
mat ban A 13 1,5 m. Cung liic d6 & dudi chan toa nha, ban B ciing quan st chiéc diéu va thdy géc nang la

B =75 ; khodng cach tir mat dat dén mét ban B ciing 1a L,5m Bist chigu cao cta toa nha la h =20m
(Hinh). Chiéc diéu bay cao bao nhiéu mét so mat dat (lam tron két qua dén hang don vi)?
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Loi giai
Goi cac diém:

h=20

O la vi tri caa chiéc diéu.

H 1a hinh chiéu vuéng goc cta chiéc diéu trén mat dat.
C, D Ian Iwgt 1a hinh chiéu vuéng goc cua A, B trén OH.
pit OC =x suy ra OH =x+20+1,5 :x+2L5.

ocC oC X
fanag =——= AC = = .
Xét tam gidc OAC | ta cé: AC tana  tan35 Xét tam gidc OBD, ta c6:
+
tang =20 gp="0 X0 o _ppo X _x+20
EBD tanf  @anvs s tan35 tan75
| ey 20 ‘tan 35 16
= x tan75 =(x+20) tan35 Ctan75 - @n35
Suy ra OH =26,1

Vay chiéc diéu bay cao 26,1 m so v4i mat dat.
Bai 2. Giai tam giac

Cau 1. Cho tam gidc ABC ¢¢ BC =12,CA=15,C =120 pyy,.
a) Do dai canh AB.

b) S6 do cac géc A, B.

c) Dién tich tam giac ABC .
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Loi giai

15 120 12

A B

a) Ap dung dinh li cosin trong tam giac ABC ta cé:
AB* =AC*+BC*- 2-AC BC cosC = AB* =15"+12°- 21512 .cos120 = AB* =549 = AB ~23,43
b) Ap dung dinh Ii sin trong tam gidc ABC | ta cé:

{B_C :ﬂ: dnA=2C gnc =12 4120 ~0,44> A ~26° hoa@A ~154° (Loai)
sndA snC AB 23,43

Khi dg. B =180 - (26 +120 )=34

Q)

Dién tich tam giac ABC 1a:
S :%CA.CB.sinC :% 15 12.5in120° =45+/3

Cau 2. Cho tam giac ABC ¢4 AB =5,BC =7, A =120 131 46 dai canh AC .

Loi giai
A
1207 3
¢’ = o
Ap dung dinh li sin trong tam giac ABC ta c¢:
28 _BC _ gnc—sina 28 _anizg 5503

= € ~382° ho?cC ~1418 (Loai)

Tacotld =120 ,C =382 = B =180 - (120 +382 ) =218

Ap dung dinh li cosin trong tam giac ABC ta c¢:

AC? =AB? +BC?- 2-AB BC -cosB = AC? =5 +7%- 25.7 -cos21,8 = AC? ~9= AC =3
Vay do dai canh AC 1a 3. ) )

Cau 3. Cho tam giac ABC ¢¢ AB =100,B =100 ,C =45 . Tinh:

a) Do dai cac canh AC, BC

b) Dién tich tam giac ABC.
Loi giai

a)
A =180 - (B+C)= A =180 - (100 +45 ) =35

Ta co:
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Ap dung dinh li sin trong tam giac ABC ta c¢:

' , AB 100
AC =sinB - AC =sinl00 - =139 3
AB _ AC _ BC _ sinC _, sinds
SnCsinBSnA - g _cina- 8 gc=dns 10 g1
sinC sind5
b)
Dién tich tam giac ABC 1a:

SZ%BC.AC |anC :%.8L1.139,3.Sin45' =3994, 2.
Cau 4. Cho tam giac ABC ¢¢ AB =12,AC =13, BC =20 .
a) S6 do cac goc A, B, C.
b) Dién tich tam giac ABC.
Loi giai
a) Ap dung dinh li cosin trong tam giac ABC | ta cé:

2 2_ .2 2 2_ 3.2
cos A=t @ gttt

2bc 2ac

a =BC =20;b =AC =15;c =AB =12
31 319

= cosA=-—;cosB =———
360 480

= A=94,9";B =48,3"

= C =180 - (94,9 +48,3° )=36,8"

b)

Dién tich tam giac ABC 1a:

S :% be.sin A :% 1512 sin94,9 ~89,7

Thay

Cau 5. Tinh d6 dai canh AB trong méi trvong hop sau:

c

52m
36m

40°

Loi giai
Ap dung dinh 1i sin trong tam giac ABC | ta c6:

1'3('.' _ 'ch N sinB:AC -SIHAZS,Z-SIWSID ~0,03= BHP:GS,Z |
dnA sSnB BC 36 B =111,8
Truéng hop 1: B ~68, 2

. C=180 - (A+B) =180 - (40 +68,2 )=718
Ta co:

Ap dung dinh i sin trong tam giac ABC | ta c6:
BC _ AB
sinA  sinC
= AB =sinC - BC =sin71,8 - 3,6
sin A sin40

— =D, 32
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Trudng hop 2: B ~1118

Ta cé:

C =180 - (A+B) =180 - (40 +111,8 )=28,2°

Ap dung dinh 1i sin trong tam giac ABC | ta c6:
BC  AB

sin A sinC

~ AB =sinC -2 —sin 28,2 - 3,6

csim A sin 440
AB =5,32 hoic AB :2,65.

- =2,65

Vay
Cau 6. D€ tinh khoang cach gittra hai dia difm A va B ma ta khong thé di tryc tiép tv A dén B (hai dia
diém ndm & hai bén bd mot hé nwde, mot dam 14y, ...), ngudi ta tién hanh nhy sau: Chon mét dia diém C
sao cho ta do dugc cac khoang cach AC,CB va goc ACB | Sau khi do, ta nhan dwgc:

AC =lkm,CB =800m

va ACB =105 (Hinh 31). Tinh khoang cach AB (lam tron két qua dén hang phin
muoi don vi mét).

Sl

c
B

Hinh 51
Loi giai
P6i: 1 km = 1000 m. Do d6 AC =1000
Ap dung dinh li cosin trong tam giac ABC ta c¢:
AB* =AC* +BC*- 2 -AC ‘BC -cosC = AB* =1000° + 800" - 2 -1000 -800 -cos105
= AB? =2054110,5= AB ~14332
Vay khoang cach AB 13 1433,2 m.
Cau 7. Mot ngudi di doc bo bién tir vi tri A dén vi tri B va quan sat mot ngon héi ding. Goc nghiéng cla
phuong quan sat tir cac vi tri A, B t6i ngon héi dang v6i duong di ctia nguwoi quan sat la 45 va 75 . Biét

khoang cach gitta hai vi tri A, B 1a 30™M (Hinh). Ngon hai dang cach b bién bao nhiéu mét (lam tron két
qua dén hang don vi)?

A W m B
Loi giai
Goi C 1a vi tri ngon hai ding va H 1a hinh chiéu cta C trén AB .
Khi @6 CH 1a khoang cach tir ngon hai ding tdi bo bién.
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Ta c6. MBC =180 - BBH =180 - 75 =115 = e =180 - (A+HUeB) =180 - (45 +115 ) =20 Ap
AB _AC | ac =sinB 2B —ginnis

dung dinh li sin trong tam gidc ABC ta c6: sinC  sinB sinC sin 20

Tam giac ACH vuong tai H nén ta cé:

CH =sin AAC =sin45.79,5 =56

Vay ngon hai ding cch b bién 26m

Bai 3. Khai niém vecto

— =79,5

Cau 1. Cho AB-C 1a ba diém thing hang, B nim giita A va C . Viét cac cip vecto ciing hudng, ngugc
huwéng trong nhitng vecto sau:

AB, AC,BA, BC,CA,CE

Loi giai

o o Bo
A B C

Do céc vecto déu ndm trén duong thiang AB nén cac vecto nay déu cing phwong véi nhau.
Dé thay:

AB, AC, BC
Céc vecto BA,CA,CB cung huéng (tv phai sang trai.)

Do d6, cac cdp vecto cung huéng la:

AB v3 AC; AC va BC; AB va BC; BA va CA; BA va CB; BA v3 CB
Céc cap vecto ngugc huéng la:

AC 3 BAAC 3 CAAC 5 CB.,

Cac vecto cung hwéng (tw trai sang phai.)

Cau 2. Cho doan thing MN ¢4 trung diém1a I .

a) Viét cac vecto khac vecto-khong c6 diém dau, diém cudi la mot trong ba diém M,N,I

b) vecto nao bing MI ? Bing NI ?
Loi giai

LAY LAY
& T &

M I N

MI, IM,IN ,NI,MN, NM

iy

o]

a) Cac vecto do la:
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b) D& thay:

+) vecto IN ciing hwéng véi vecto MI . Hon nita:

|IN |=IN =MI = MI |

= IN =Mi

+) vectd IM cting hudng véi vecto NI . Hon nita:

| IM |=IM =NI = NI |

= IM =NI

Vay IN =MI y3 MM =NI

Cau 3. Cho hinh thang ABCD ¢6 hai day 1a AB va CD . Tim vecto:
a) Cung huwéng v6i AB

b) Ngugc huwéng voi AB
Loi giai

JERN

Gié cta vecto AB 1a dudng thing AB .

Céc vecto ciing phuong véi vecto AB 1a: CD y3 DC
a) vecto DC cuing hudng véi vecto AB .

b) vecto CD ngugc hudng véi vecto AB .

Cau 4. Cho hinh vuéng ABCD ¢4 d6 dai canh bing 3¢M . Tinh do dai cia cic vecto

Loi giai

Ta c6: | ABI=AB (5 [AC|=AC
Ma AB =3,AC =32
=|AB|=3; |AC|=3/2

Cau 5. Quan sat rong roc hoat dong khi dung lyc dé kéo mot dau cia rong roc. Chuyén dong cta cac doan

day dwgc mo ta bang cac vectoo a,b,c (hinh)
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a) Hay chi ra cac cap vecto cung phuong.
b) Trong céc cap vecto do, cho biét ching cung hwéng hay ngugc huéng.
Loi giai

Goi a, b, c la cac duong thang lan lwgt chita cac vecto a.b.c ghids: € 1an lwot 1a gia cta cac vecto
a,b,c
a) D@ thdy: al//bl/c

a,b,c

= Bavecto cung phuong véi nhau.

b,a va c,b va €.

Vay cac cap vecto cung phuong la: 9 va
b) Quan sat ba vecto, ta thay: vecto 9 va ¢ cung huéng xuéng con vecto b huwéng 1én trén.
Vay vecto 9 va € ciing huéng, vecto @ va € nguoc hudng, vecto P va € nguge hudng.
Bai 4. Tong, hiéu caa hai vecto

Cau 1. Cho ba diém M>N>P vectg u =NP + MN bang vecto nao sau day?

A. PN ;

B. PM

C. MP,

D. NM

Loi giai

Tac U =NP+MN =MN + NP =MP Chgn C

Cau 2. Cho ba diém D' E-G  vectg V =PE+ (- DG) bang vecto nao sau day?

A. EG

B. GE;
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C. GD;
D. ED.
Loi giai
Tac ¥V =DE+(- DG) =v =DE +GD =GE _cpon B.
Cau 3. Cho bén digm AB,C. D Chitng minh:

a) AB+CD =AD +CB

b) AB+CD +BC+DA =0

L&i giai

D C

) AB+CD- AD- B =(AB- AD)+(cD- cB) =(AB+DA)+(CD +BC)=DB + BD =0
d

b AB+CD +BC + DA =(DA+ AB)+(BC+CD) =DB+ BD =0

Cau 4. Cho hinh binh hanh ABCD | goi O 13 giao diém cia AC va BD . Céac khing dinh sau diing hay sai?
4| AB+AD|= AC],

b) AB+BD =CB

¢) OA+0B =0C+0D
Loi giai

D v (C
a) Theo quy tat hinh binh hanh nén a) ding
b) AB +BD =AD =BC #CB 5p b) sai
Cau 5. Cho duwong tron tam O . Gia st A B 13 hai diém ném trén dwong tron. Tim diéu kién can va da dé

hai vecto OA va OB dsi nhau.
Loi giai

Hai vecto d6i nhau khi ching cung phwong, nguge hwéng va c6 do 16n bang nhau
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Do d6, dé hai vecto OA va OB di nhau khi va chi khi AB 1a duong kinh cta dwdng tron tam O.
Cau 6. Cho ABCD 13 hinh binh hanh. Ching minh MB- MA =MC- MD y4i mgi diém M trong mit

phang.
Loi giai

MB- MA =AB

Ta cg | MC- MD =DC

d Co
Ma AB =DC ngn dugc digu phai ching minh
Cau 7. Cho hinh vudéng ABCD ¢4 canh 4. Tinh dd dai cta cac vecto sau:
a) DA+DC,
b) AB- AD
c) OA+OB ygi O 13 giao diém cua AC va BD.
Loi giai

) |DH+DC| :|.DB| —a+2
d
b |AB - AD| :|DB| —a2

¢) V& hinh binh hanh OAEB i gsc AOB =90" = OAEB 13 hinh vuéng nén ta c6

E

|DA+DB| :|DE| —a2

Cau 8. Cho ba lyc [t OAF, =0B (3 K, =0C 40 t4c dong vao mot vat tai diém O va vat dimg yén.

Cho biét cuomg d6 cia £ F2 deula 120N 3 HOB =120 Tim cuong do va hudng cia lue &5 |
Loi giai
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V& hinh binh hanh OADB (3 da c6 OA+OB =0D ; OA=0B nap OADB |3 hinh thoi. Suy ra tam giac 1
OBD ¢ OD =OA =08
Vi vat diing yén, nén ta c6 OA+OB+0C =0 OD+0C =0, gyy ra OC =OD =120N

Vay cusng d e F5 7129V c6 hueng ngrrge OD (1 hop Iye ca Fio 2

Cau 9. Mot dong song chay tir phia bic xudng phia nam véi van tdc 1a 10km/h Mat chiéc ca nd chuyén
dong tir phia dong sang phia tay véi van toc 40km/h 5o v§i mit nude. Tim van téc ciia ca nd so véi b

song.
Loi giai
Bac
Tay Péng
Nam
G A
e
D B

Ca nd chuyén tir dong sang tdy, gia st ca nd di theo huéng A sang C | khi d6 vén téc so v6i mit nwdc cia

|v|| =40km/h =AB

ca n6 dugc bidu thi bsi ' ~AC va c6 6 16n , van t6c dong chay dugc biéu thi bsi 2 =

va 6 do 16n 2| =10km/ h .

At A s s A s A B A
Khi d6 van toc cua ca no so v6i bo song dugc biéu thi bai VEntY,

- A f s ‘Vl + Vz‘
Ta can tinh d6 16n cia vecto v, hay chinh la
Dung hinh binh hanh ACDB nhu hinh vé.

Do huéng nam bic vudng géc voi hudng dong tay nén AB va AC vuéng géc voi nhau.
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Suy ra ACDB la hinh chit nhat.
Nén AB =CD =10,AC =BD =40

St dung dinh li Pythagore trong tam giac vuong ACD, ta co:
AD? =AC? +CD? =40 +107 =1700= AD =+/1700 =10J/17

AD =AC + AB =v, +v, Do d6:

Lai c6 do ACDB 13 hinh binh hanh nén:
v =AD =|v |4 AD|=AD =107

Vay van toc ctia ca nd so vdi bo song 1a L0VA7 km / h :
Bai 5. Tich ctia mgt s6 véi mot vecto

Cau 1. Cho hinh thang MNVPQ.MN //PQ, MN
A MN =2PQ

g MQ =2nP

c MN =-2PQ

p. MQ =-2NP_

Loi giai

=2PQ  pp4t bidu nao sau day 1a ding?

a)
bl

Ta co MN =2MI =20pP :_ZPO.ChgnC

Cau 2. Cho doan thing AB :(?Cm .

AC ZEAB

a) Xéc dinh diém C thoa man _

1
AD =- —AB
2 .

b) X4c dinh diém D thoa man
Loi giai

a) C 1a trung diém cta doan AB
b) D 1a diém ngoai doan AB (nim trén duong thing AB) sao cho PA+AB =9 (cm)

D A B

Céu 3. Cho tam giac ABC c6 M, N, P 15, 1ot 1a trung diém cta BC,CAAB Chitng minh:

AP + EBC =AN
a) 2
b) BC +2MP =BA
Loi giai
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AP +lEC =PB+BM =PM =AN

a) . (dpcm)

b) BC +2MP =BC +CA =BA (d@pcm)

Cau 4. Cho tam giac ABC | Cac diém D.E {hupc canh BC thoa man BD =DE =EC _Gija st AB =a,
EC,ED, BE,AD, AE a,b

A

AC =b  Bigu dién cac vecto theo

;] B E C

Léi giai
BC =BA+ AC =-a+b
' BC -a+b
BD =—"" =
-3 3

ge —2BC :E( b)

3 3 L
AD —AB+BD —a+_3+P _2a+h

3.

AE =AB+BE =a+ %( a+b):a+32b

Cau 5. Cho tit giagc ABCD ¢ M>N 1an 1wot 13 trung diém ctia hai canh AB va CD . Goi G 1a trung diém
ctia doan thing M:E 13 trong tam tam giac BCD . Chiing minh:
a) EA+EB+EC+ED =4EG

b) EA=4EG
] 3
AG =—AE
c) biém G thuodc doan thing AE va 4
Loi giai
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a)
EA+EB+EC +ED =EG+GA+EG+GB+EG+GC+EG+GD |

=4EG +GA+GB +GC +GD =4EG +2GM + 2GN =4EG +0 =4EG
b) Vi E 1a trong tam tam gidgc BCD nen EB+ EC +ED =0 theo cau a) ta dugc EA =4EG

¢) Theo cau b) ta suy ra ba diém E.AG thing hang va vi EA =4EG pgp G thudc doan EA,
Ta c6 EA=4EG < AE + EG =4GE +EG < AG =3GE (1)

AE =4GE = GE ="F
Tir cau b) ta co 4 (2). Lay (2) thay vao (1) ta dugc diéu phai chitng minh
Céu 6. Cho hinh binh hanh ABCD  pyt AB =@ AD =b 0 G 13 trong tam cta tam gidc ABC . Bidu thi
cac vecto AG-CG theo hai vecto a,b .
Loi giai
AG =2am =2 1(aB+ac)=1(aB+ AB+BC) =X(2a+b)
Ta c6 3 372 3 3
cG =2cn =2 Y(ca+cB)=L(cB+Ba+cB)=1(-26- a)
Ta co 3 3 2 3 3
Céu 7. Cho tam gidc ABC . Céc diém D.E,H 54 man
pB=18c.AE =X ac.aH =28
3 3 3
a) Biéu thi mo6i vecto AD,DH,HE the hai vectg B AC
b) Chitng minh P>E-H thang hang.
Loi giai
A
E
C B D
AD =AC +CD =AC +CB+BD =AC +CB+%CB _AC %(cm AB) :g

a) Ta (_:é

—

DH =DB+BH =2BC+1BA =1(Ba+ AC+BA) = (aC- 24B) =- 2aB+ L aAC
37373 3 37773

Ta co
L]

HE =HA+ AE —- %AB+ %A{’.‘

Ta cé
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DH =HE =- %AB+ Lac

b) Ta thay 3 nen3diem D'E'H thang hang.

Bai 6. Tich vo hwdng cua hai vecto

Cau 1. Néu hai diém M-V thoa man MN -NM =-4 (hi 46 dai doan thing MN bang bao nhiéu?

A. MN =4

B. MN =2

C. MN =16

D. MN =256

Loi giai

MN -NM =-4 :|MN|.|NM|.CDEIBD —-4e MN? =4= MN =2
Cau 2. Phat biéu nao sau day la ding?

A.Néu B0 khac 0 va (@P)<90 3 ab <0,

B. Néu %0 khac 0 va (a,b)>90 thi a b>0.

C. Néu @b Khac 0 va (@D)<90 yia b >0,

D. Néu b khac 0 va (@) #90 g ab <o
Loi giai

Chon C.

Cau 3. Tinh 9 D trong méi trudng hop sau:

2l a1=3|b|=4(a,b) =30 .

by |@[=5/b|=6.(a,b) =120 .

) |a[=2,|b[=3a vab cung huéng;

)1 9=21P[=30 33 b payge hudng.,

Loi giai
cab :|a|.|b|.c05(a b) .
Ta co tw do suy ra
- .Jl—

a b =12.cos30° =12.%2 =6,3

a) 2

b) @ -b =30.cos120" =-15

c) @ b =6.cos0” =6

d) a b =6.cos180° =-6

Cau 4. Cho hinh vuéng ABCD canh @ Tinh céc tich v6 hwéng sau:
a) AB.AC

by AC ‘BD

Loi giai

. Chon A.
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.AB.AC :|AB|.|AC|.r:0545° :a.aﬁ.ﬁ —a’
a) 2

AC ‘BD :|HC|.|BD|.CDE.9[]° =0
b)

Cau 5. Cho tam giac ABC | Chitng minh:
AB* +AB -BC + AB -CA =0
Loi giai

B C

AB? +AB -BC + AB -CA =AB’ + AB.(BC +CA) =AB? + ABBA =AB’ - AB* =0
Ta co (dpcm)

Cau 6. Cho tam gi4c nhon ABC | ké dwong cao AH . Chitng minh rang:
a) AB -AH =AC -AH

by AB -BC =HB -BC

Loi giai

H

AB -AH =AC -AH = AH.(AB- AC)=AH.CB =0
a) (dpcm)

AB -BC =HB -BC = BC.(AB- HB) =BC.AH =0
b) (dpcm)

Cau 7. Mot may bay dang bay tir hwéng dong sang hwéng tdy véi toc do 700km 7 h thi gip ludng gi6 thoi tir
huwéng dong bac sang hwéng tay nam véi toc do 40km/h (Hinh). My bay bj thay déi van t6c sau khi gip
gi6 thoi. Tim toc d6 mGi cia may bay (lam tron két qua dén hang phan tram theo don vi km/h).

Loi giai
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oo
|
Ak

D
Khi d6 ta c6: ABCD 13 hinh binh hanh c6 ABC =45 _

BAB =180 - 45 =135:AD =
Suy ra:

Ta cén tinh d6 dai doan thing BD, day chinh 1a d6 dai vecto V.
Ap dung dinh li sin trong tam giac ABD | ta c6:

BD* =AD* +AB* - 2 -AD -AB -cosA

=407 +700° - 2 40 -700 -cos135 ~531197,98

Suy ra BD ~728,83(km/ )

Vay toc d6 mdi cia may bay sau khi gap gi6 thoi la 728,83km/h.
AB =2,AC =3,BAC =60 .

Vs

=40, AB :‘v,‘ =700

Céu 8. Cho tam giac ABC ¢6 M 1a trung diém ctia doan thing BC . Biém

AD =1AC
D thoa man 12

a) Tinh AB,AC
b) Biéu dién AM,BD 0 AB,AC

c) Chitng minh AM L BD |
Loi giai

B M C

a) Ta c6: B “AC 3 AB| {AC| cos(AB,AC) =AB AC cos BAC =2 3 «cos60 =3

b) + Do M 1a trung diém ctia BC nén vai diém A ta c6:

= AM :%{AE +AC) :%AE +%AC

AB +ArC =2AM
AM :lAB +1AC
Do dé: 2 2 ]
7
AD =—AC
+ Ta c6: BD =BA+AD =(- AB}+AD.M3 12

Trang 19



BD =(- AB)+_ AC =- AB+_ AC
12 12

Nénr
BD:—AB+1AC
c) Ta co: s
. |1 1 .[- 7 ‘_—1 : 7 A 1 . 7 2
AM BD_[EAB+§AC.‘ | AB+EAC. _EAB +§AB AC §AC AB+EAC

—»

1 7 1 7 1, 7.1. 7
_imre lpapac-tapacelacr=tore L350l 3 g
2 Pty 2 4 R el Y,

vay AM L BD

On tap chwong IV

Cau 1. Cho tam giac ABC ¢6 AB =3, AC =4,BAC =120

a) Do dai canh BC va do 16n goc B;
b) Ban kinh duong tron ngoai tiép;

¢) Dién tich cua tam giac;

d) Do dai dudong cao xudt phat tir A;
e) AB -AC,AM -BC

Léi giai

. Tinh (Iam tron két qua dén hang don vi):

voi M 1a trung diém cta BC .

B

A 4 C

a) + Ap dung dinh li c6sin trong tam giac ABC ta cé:
BC? =AB? + AC?- 2 -AB -AC -cosBAC =32 + 4% - 2.3 4 .c0s120 =9+16- (-12) :3}'.

Suy ra: BC :‘Jﬁ =06
AB*+BC?- AC* 3 +6'- 4 29

cosB = = A .
+ Ta Cé: 2 '.EJIB 'BC 2.3.5 35‘ . Suy ra B ;‘536 .
" J_BC =2R
b) Ap dung dinh li sin trong tam giac ABC ta c6: SInA
_ BC 6 23 =3

Suyra:  2sinA 2 sin120

Vay ban kinh dwong tron ngoai tiép tam giac ABC 13 R ~3

5 zlﬂE.AC sinA 25 34 sin120° =343 =5

c) Dién tich tam giac ABC la:
d) Ké dwong cao AH .

5 :lAH.BC AH - 25 —E =2

Ta c6 dién tich tam giac ABC 1a: 2 . Suy ra: BC ©
e)
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+ Ta cg: AB -AC 3 AB| | AC| cos(AB,AC) =AB -AC -cos BAC =3 4 05120 =-6_
Do d6: AB "AC =-6
+ Do M la trung diém ctia BC nén ta c6: AB + AC =2AM

AM =1 (AB+AC)
Suy ra: 2

AM -BC :éms +AC) -BC =

- -

(AB + AC) (BA+ AC) :%[HE +AC) {(- AB)+ AC)

P | =

Khi _do: _
:E(AC+AB} {AC- AB) :l(ﬂcz - AEE) :l{AC— AB) :1{4— 3 -1
2 2 2 2 2
AM -BC :l
Vay 2,

Cau 2. Khong dung may tinh cam tay, hay tinh gia tri ctia cac biéu thitc sau:
A=(sin20 +sin70 ) +(cos20 +cos110 )
B =tan20 +cot20 +tan110 +cotl10.
Loi giai
A=(sin20 +sin70 ) +(cos20 +cos110 )
:[sin (90 - 70 )+sin70 ] ‘ +[cas(9|:1' - 70" )+ cos(180 - 70 )r
:(Cus?[] +sin 70 )2 +[sin?[] +(— cos 70 )l =(cos 70 +sin 70 }2 +(sin70 - cos70 )z
. . . . . . . . — 2 ’ a2 ’
=cos* 70 +2 cos70 sin70 +sin®70 +sin“70 - 2 sin70 <os70 +cos® 70 =2(cos* 70" +sin* 70')
=21=2
Vay A=2,
+ Ta co:
B =tan20 +cot20 +tan110 +cot110
=tan(90 - 70 )+ cot (90 - 70 )+tan(180 - 70 )+cot(180 - 70)
—cot70 +tan 70 +(- tan 70 )+(- cot70 ) =(cot 70 - cot 70" )+ (tan 70" - tan70 ) —0+0=0
VayB=0.
Cau 3. Khong dung thudc do goc, lam thé nao dé biét s6 do goc do.

Ban Hoai vé goc X0y va ds ban Pong lam thé nao c6 thé biét dwoc s6 do cua goc nay khi khong cé thude
do gbc. Ban Bong lam nhu sau:

~

) x

Y

- Chon cac diém AB Jap lwgt thudce cac tia OX va
OY a0 cho OA =OB =2cm .
- Do d6 dai doan thing AB dugc 4B =3,1cm

Tir cac dit kién trén ban Pong tinh dwgc 5 QO-V, tir d6 suy ra do 16n goc X .

Em hay cho biét s6 do goc @Y & Hinh béing bao nhiéu do (Iam tron két qua dén hang don vi).
Loi giai
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3,1

0 2 A X

Ap dung hé qua ctia dinh li c6sin trong tam gidc ABO ta cé:
2 2 2 2

CDSU:QA +0B° - AB :22+22—{3,]J . 161
20A OB 222 800

Do do: 0 %1020.

Vay tu cac du kién ban Bong tinh dugc, ta suy ra QO}" ~102 .

Cau 4. C6 hai tram quan sat A va B ven ho va mot tran quan sat C & giita ho. Dé tinh khoang cach tir A
vatlr B dén C, nguoi ta lam nhw sau (Hinh ):

- Po géc BAC duge 60 | do goc ABC duge 45 ;

- Po khoang cach AB duge 1200m,

Khoéng cich tir tram C dén cac tram A va B bang bao nhiéu mét (1am tron két qua dén hang don vi)?

1 200 m

Loi giai
Ba vi tri A, B, C tao thanh 3 dinh ctia tam giac ABC |
Taco: A+B+C =180 (dinh Ii téng ba gbc trong tam gidc
C =180 - (A+B)=180 - (60 +45 ) =75
Suy ra
AB BC AC
Ap dung dinh Ii sin trong tam gidc ABC ta c6: SNC  snA  snB
AC :AB sin B :12[][] -51n_45 ~878
Do dé: sinC sin 75 (m).
AB1 -dnA :12{1‘] -snﬁﬂ ~1076(m)
snC dan75b

Vay khoédng cach ti' tram C dén tram A khoang 878m va tiy tram C dén tram B khoang 1076 M .
Cau 5. Mot nguoi ditng ¢ bo song, muén do do rong cta khiic song chay qua vi tri dang ditng (khiic song
twong doi thang, c6 thé xem hai bo song song véi nhau).

ABC)

BC =

Tir vi tri dang ditng A, nguoi d6 do dwogc géc nghiéng @ =35 so véi b sdng téi mot vi tri € quan sat
dugc & phia bo bén kia. Sau d6 di chuyén doc bd séng dén vi tri B cach A mot khoang d =50m v tiép tuc

do dugc goc nghieng # =55 5o v6i boy bén kia t6i vi tri C da chon (Hinh).
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35"
A 50m B

Hoi do rong cua khiic song chay qua vi tri ngwoi dé dang dirng la bao nhiéu mét (Iam tron két qua dén hang
phan muoi)?
Loi giai

' 65

A 50 m B

Duyng AD vuéng géc vdi hai bén bo song, khi d6 AD 1a d6 rong ctia khiic song chay qua vi tri cia ngudi do
dang dirng. Ta can tinh khoang cach AD.

e
th

Xét tam giac ABC ta co: EAB + HCB =65 (tinh chat goc ngoai tai dinh B cta tam gidc)
HCB =65 - BAB =65 - 35 =30 1, ¢ ABC =180 - 65 =115
AB _ AC
Ap dung dinh Ii sin trong tam giac ABC ta c6: sin Hce  sinHBC .
AB sin 4BC _ 50 sin115

AC = =250 90,6 L
Suy ra sin ACB sin30 Tacs: PAC =90 - 35 =55
cos BAC :&
AC

Tam gidc ADC vudng tai D nén
= AD =AC -cos BAC =90,6 c0s55 =52 (m)

Vay d6 rong caa khic séng chay qua vi tri ngudi d6 dang ding 1a 92m

Cau 6. Dé do khoang cach giita hai vi tri M.N g hai phia 6¢ dao, ngudi ta chon vi tri O bén ngoai 6c dao
sao cho: O khéng thudc dwong thang MN ; cac khoang cach OM | ON vi goc MON 13 do duge (Hinh).

1 500 m N

Sau khi do, ta c6 M =200m,ON =300m MON =135 ghoang céch giita hai vi tri MV 1a bao nhiéu
mét (lam tron két qua dén hang don vi)?

Loi giai

Ba vi tri O, M, N tao thanh 3 dinh ctia tam giac

Tam gisc OMN g OM =200m,0N =500m MON =135
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Ap dung dinh li c6sin trong tam gidc OMN ta c6:
MN? =OM?+ON?- 2 OM ON -cosMON =200? + 5007 - 2 200 -500 -cos135
~431421

Vay khoang céch giita hai vi trf M>™ khoang 657m .
Cau 7. Chitng minh:

a) Néu ABCD 13 hinh binh hanh thi AB+AD+CE =AE y4i E 13 diém bt ki;
b) Néu I 1a trung diém ciia doan thing AB thi MA+MB +2IN =2MN g M, N 13 haj diém bat ki;
) Néu G 1a trong tam ctia tam gidc ABC thi MA+MB +MC- 3MN =3NG ygi M. N 13 hai diem bét ki.

Loi giai
E
A/\ B
C

a)

K
Vi ABCD la hinh binh hanh nén AC =AB+AD |
V6i E 1a didm bat ki ta c6: AB+AD +CE =AC +CE =AE

vay AB+AD+CE =AE y4i E 1a diém bat ki.

b)
M
M
Vil la trung diém ctia AB nén v6i diém M bat ki ta c6: MA+MB =2MT
Do d6, véi diém N bét ki, ta c6:

MA +MB + 2IN =2MI + 2IN =2(M] +IN) =2MN
vay MA+MB+2IN =2MN yg M. N 13 haj dism bat ki.

)
M
N
G
A B

Do G 1a trong tdm cta tam giac ABC nén véi diém M bt ki ta c6: MA+MB + MC =3MG
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Khi d6 véi diém N bat ki ta c6:
MA + MB + MC - 3MN =3MG - 3MN =3(MG +(- MN)) =3(MG + NM) =3(NM + MG) =3NG
Vay MA+MB+MC- 3MN =3NG ygi M. N 13 hai digm bt ki.

Cau 8. Cho hinh binh hanh ABCD g AB=4AD=6 BAD =60 (gfinn),

B C
/ /
60°
D
A 5

BD,AC )00 AB,AD
AB,AD, AB,AC BD,AC
BD,AC

a) Biéu thi cac vecto
b) Tinh cac tich vo huéng
¢) Tinh do dai cac duong chéo
Léi giai
a) Ta c6: BD =BA+AD =- AB+AD
ABCD. hinh binh hanh nén AC =AB+AD
b) Ta c6 AB *AD =% AB| {AD| cos(AB,AD) =AB -AD -cos BAD =4 6 -cos60 =12
Do do: AB -AD =12
Ta ciing co: AB -AC =AB {AB + AD)
=AB+AB -AD =AB*+12=4 +12=28
Do do: AB-AC =28
Lai c6, BD-AC =(- AB+ AD) (AB + AD) =(AD- AB) (AD+AB) —aD’ - AR’
—AD’ - AB® =67 - 4* =20
Vay BD -AC =20
c) Ap dung dinh li cdsin trong tam gidc ABD c6:
BD?> =AB*+AD>-2-AB-AD -cosA=% + & - 24 6-c0s60 =28= BD =/28 =2,/7
Ta co: _
2 2
AC =AB+AD = (ACY =(AB+ADY = AC =AB +2 -AB AD+AD = AC* =AB’+2AB -AD + AD¥
Suyra: AC2 =4 +2 12+ 6% =76 = AC =+/76 =2,/19

R . F,F o U . y -~ (E,F)=«
Cau 9. Hai lyc "7 2 cho trudc cung tac dung 1én mot vat tai diém & va tao véi nhau mot goc

lam cho vat di chuyén theo hwéng tir O gén C (Hinh). Lap cong thitc tinh cwdng do caa hop luc F' 1am

cho vat di chuyén theo huéng tir O dén C (gia st chi c6 ding hai lwc 7*F2 1am cho vat di chuyén).
A

Loi giai
Ta thdy, AOBC 1a hinh binh hanh nén OC =OA+0OB

Suy ra: F=F+F, (1).
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Ta can tinh cudng do ciia hop Iyc F hay chinh 1a tinh | F 1,

Fy =|F +F
Tfl’(l)s_l'lyra[} (' 2)2.

2 2 z
o F? =F, +2F, F,+F, «|FE=|F| +2F, F,+|F| @

F E,| -cosct
2 2 (3)

2

F F, =|F|-

cos(F, F,) =|F|-

Ta lai co:

-

- 2
|_F|2: +2

Tw (_2) va (3) suy ra:
=|F |:\’Fl F,
Vay cong thitc tinh cwémg d6 ctia hop lye F lam cho vat di chuyén theo huwéng tir O dén Cla
|F|:JF12+2-F1 F, Fl.

'Fl

F

-COSct + 3

‘CO5c¢

._Fl

'F2

'FZ

'F2

F3 2
+2-

F

COScr + 1

COScr

'F2

'FI:

'F2

COSer +
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