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BAI 1. MENH DE

1. DINH NGHIA

Dinh nghia 1. Mbi ménh dé toan hoc phai hoic ding hodc sai. Mot ménh dé toan hoc khong thé vira
ding, vira sai.

n Khi khong s¢ nham 1an, ta thuong goi tit ménh dé toan hoc la ménh dé. %

Vi du 1. Phat bicu nao sau day 14 mot ménh dé toan hoc?
(@) Ha Noi 1a Thua do cua Viéet Nam;
@ So6 m 1a mot s6 hitu ti;
® x = 1 c¢6 phai la nghiém ctia phuong trinh 22 — 1 = 0 khong?

Vi du 2. Tim ménh dé ding trong nhitng ménh dé sau:
A: “Tam giac c6 ba canh”;
B: “1la s6 nguyén to”.

Vi du 3. Trong nhiing cau sau, cau nao la ménh dé chita bién?

@ 18 chia hét cho 9; @ 3n chia hét cho 9.
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Dinh nghia 2. Cho ménh dé P. Ménh dé “Khong phai P” dugce goi 1a ménh dé phi dinh cia ménh dé
P va ki hieu 1a P.

Meénh dé E ding khi P sai.
Meénh dé P sai khi P ding.

Vi du 4. Lap ménh dé pht dinh ctia méi ménh dé sau va nhan xét tinh ding sai clia ménh dé phu
dinh do:

A:“16 1a binh phuong ctia mot s6 nguyéen”;

B: “S6 25 khong chia hét cho 57.

Dé phit dinh mot ménh dé (c6 dang phat biéu nhu trén), ta chi them (hodc bdt) tit “khong’hodic
(“khong phai”) vao trude vi ngit cia menh dé do.

Dinh nghia 3. Cho hai ménh dé P va Q. Ménh dé “Néu P thi Q" dudc goi 1a ménh dé kéo theo va ki
hiéu la P = Q.
Meénh dé P = @ sai khi P dung, Q sai va ding trong cic truong hop con lai.

Vi du 5. Cho tam gidc ABC. Xét hai ménh dé:

P: “Tam gidc ABC c6 hai goc bang 60°;

Q: “Tam giac ABC déu”.

Hay phat biéu ménh dé P = @ va nhan xét tinh ding sai ciia ménh dé do.

Nhan xét. Tuy theo noi dung cu thé, doi khi nguoi ta con phdt biéu ménh dé P = Q la “P kéo theo
Q 7 hay “P suy ra Q7 hay “Vi P nén Q7. ...

Nhan xét. Cdc dinh li toan hoc la nhiing ménh dé ding va thuong phdt biéu ¢ dang ménh dé kéo theo
P=Q.

Khi ta néi P la gid thiét, Q la két luan cia dinh li, hay

P la diéu kién di dé c6 Q, hodc Q la dieu kién can dé c¢é P.

& GV: VU NGOC HUY 4 SACH GIAO KHOA



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

Dinh nghia 4. Ta c6
@® Ménh dé Q = P dudc goi 1a ménh dé ddo ctia ménh dé P = Q.

@ Néu ca hai ménh dé P = Q va Q = P déu diang thi ta néi P va Q 1a hai ménh dé tuong duong,
ki hieu P < Q.
Nhan xét. Ménh dé P < Q c6 thé phdt biéu ¢ nhing dang sau:
— “P tuong duong Q”:
“P la diéu kien can va di dé ¢ Q7
— “P khi va chi khi Q7;
— “P néu va chi néu Q.
Dinh nghia 5. Cho ménh dé P(z),z € X.
— Phu dinh ctia ménh dé “Vo € X, P(z)” 1a ménh deé “Jr € X, P(z)”.

— Phu dinh ctia ménh dé “Jz € X, P(z)” 1a ménh dé “Vz € X, P(x)”.

Vi du 6. St dung ki higu “V” dé viét méi menh dé sau va xét xem ménh dé d6 diung hay sai, giai thich

vi sao?

@ P: “Vé6i moi s6 thuc z, 22 +1 > 0.

@ Q: “V6i moi s6 tu nhién n,n? + n chia hét cho 6.

Vi du 7. St dung ki hieu “V” dé viét méi menh dé sau va xét xem ménh dé dé ding hay sai, giai thich

vi sao?

@ M : “Ton tai s6 thuc z sao cho z3 = —§".

@ N:“Ton tai s6 nguyén x sao cho 2z + 1 = 0.
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Cach lam & Vi du 7, Vi du 8 lan luot cho ching ta phuong phap chiing minh mot ménh dé c6 ki
hiéu “V”, ¢6 ki hiéu “3”, la dung hoac sai.

Vi du 8. Lap ménh dé pht dinh ctia mdi ménh deé sau:

@ Vz € R, |z| > . @Iz eR,22+1=0.

2. BAI TAP VAN DUNG

Bai 1. Trong céc phat biéu sau, phat biéu nao la ménh dé toan hoc?
@ Tich hai s6 thuc trai dau 13 mot s6 thyc am.
@ Moi s6 tu nhién deu 1a s6 duong.
@ C6 st song ngoai Trai Dat.
@ Ngay 1 thang 5 1a ngay Quéc té Lao dong.

Bai 2. Lap ménh dé pht dinh ctia mdi ménh dé sau va nhan xét tinh ding sai ctia méi ménh dé
phu dinh do6.

5 .

@ A: “E la mot phan so”; @ B: “Phuong trinh 22 + 3z +2 = 0 ¢6
’ nghiem”;

@) C': %22 4 23 = 22737, @ D: “S6 2 025 chia hét cho 15”.
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Bai 3. Cho n la s6 tu nhién. Xét cac ménh de:
P: “la mot s6 tu nhien chia hét cho 167;
Q: “la mot s6 tu nhién chia hét cho 8.

@ Phat biéu meénh dé P = (). Nhan xét tinh ding sai ctia ménh dé do.
@ Phat biéu ménh dé ddo ciia ménh dé P = (. Nhan xét tinh ding sai ctia ménh dé do.

Bai 4. Cho tam giac ABC. Xét cdc ménh deé:

P: “Tam gidc ABC can ”;

Q: “Tam gidc ABC c6 hai dudng cao bang nhau”.
Phat biéu ménh dé P < @Q bang bon céch.

Bai 5. Dung ki hieu “V” hoiic “3” dé viét cac meénh dé sau:
@® C6 mot sd nguyén khong chia hét cho chinh né;
@ Moi s6 thue cong v6i 0 déu bang chinh né.
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Bai 6. Phéat bidu cac ménh dé sau:

1
@ “Vr € R, 2? > 07 @“Ir eR, = > 2"
x

Bai 7. Lap ménh dé pht dinh ctia mdi ménh dé sau va nhan xét tinh ding sai ctia moéi ménh dé
phu dinh dé.

® Vo € R, 2% # 22 — 2; @Vr e R, 2?2 < 2x — 1;

1
@IreRz+ - > 2 @3IdreR, 22— +1<0.
x
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BAI 2. TAP HOP VA CAC PHEP TOAN TREN
TAP HOP

1. MENH DE
9. TAP HOP

Dinh nghia 1.

Nguoi ta minh hoa tap hop bang mot vong kin, mdi phan t1 ctia tap hgp duge A
biéu dién bdi mot cham bén trong vong kin, con phan tit khong thudce tap hop

dé dugce bicu dién bdi mot chadm bén ngoai vong kin (Hinh 1). Cach minh hoa

tap hop nhu vay dude goi 1a biéu do Ven.

(1) Viét tap hop A trong Hinh 1 bang céch liet ké cac phan tit ctia tap hop
do6. Hinh 1

(2) Néu phan tit khong thuoc tap hop A. Hinh 1

Vi du 1. Cho tap hop B gom céc s6 tif nhién c¢6 mot chit s6 va chia hét cho 3.

(1) Viét tap hop B theo hai cach: liet ke cac phan tit clia tap hgp; chi ra tinh chat dac trung cho cac
phan ti ctia tap hop do.

(2) Minh hoa tap hgp B bang biéu dd Ven.

Nhan xét. — Tap hop khong chita phan ti nao dudc goi la tap hop rong, ki hiéu la @.

— Mot tap hop c6 thé khong c6 phan ti nao, ciing cé thé cé mot phan ti, cé nhiéu phan ti, cé vo s6
phan .

/N Khi tap hop C' la tap rong, ta viét C = @ va khong dugc viet C = {@}.

Vi du 2. Néu s6 phan tit clia mdi tap hop sau:
G={reR|z?+1=0} vaN*={1;2;3;...}.
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3. TAP CON VA TAP HOP BANG NHAU

1.  Tap con

Dinh nghia 2. Néu moi phan tit ctia tap hop A déu la phan ti ctia tap hgp B thi ta néi A 1a mot tap
con cla tap hop B va viét 14 A C B. Ta con doc 1a A chia trong B.

Quy udc: Tap hop rong @ duge coi la tap con clia moi tap hop.

AN

ACB<& (Vr,r€ A=z € B). Khi A C B, ta cing viét B D A (doc B
la B chia A ) (Hinh 3).

Néu A khong phdi la tap con cia B, ta viet A ¢ B.

Hinh 3
Vi du 3. Cho hai tap hop:

E={zeR|z<1},F={zreR |z <2}

Ching t6 rang E C F.

Bai 1. Cho hai tap hgp: A = {n € N | n chia hét cho 3}, B = {n € N | n chia hét cho 9}. Chiing
t6 rang B C A.
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Tinh chéat 1.
Ta c¢6 cac tinh chat sau: C

— A C A v6i moi tap hop A; B
— NéuAC BvaBCCthi AcC C (Hinh 4).

Hinh 4

2. Tap hop bang nhau

Dinh nghia 3. Khi A C B vad B C A thi ta néi hai tap hop A va B bang nhau, viét 1a A = B.

Vi du 4. Cho tap hop C gom cac tam gidc ¢6 ba canh bang nhau va tap hgp D gom cic tam giac c6
ba géc bang nhau. Hai tap hop C va D c6 bang nhau hay khong?

Bai 2. Cho hai tap hop F = {n € N | n chia hét cho 3 va 4} va G = {n € N | n chia hét cho
12}. Chiing t6 rang F = G.

4. GIAO CUA HAI TAP HOP

Dinh nghia 4. Tap hop gom tat cd cac phan tit vita thuoc A vita thuoc B dude goi 1a giao ciia A va
B, ki hieu AN B.

— x€ANBkhivachikhiz € Avazx € B.
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Vay ANB ={z |z € Avax € B}. Tap hop AN B dugc minh
hoa bdi phan gach chéo trong Hinh 5.

Vi du 5. Tim giao ctia hai tap hgp trong moi truosng hop sau:
(1) A={r € N|zlauée ctia 16}, B = {r € N | x la u6c ctia 20}.

2 C={reN|xrlabsiciad},D={recN|uxlaboiciab5}.

5. HOP CUA HAI TAP HOP

Dinh nghia 5. Tap hop gom cac phan tit thuoc A hodic thudoc B dude goi 1a hgp ctia A va B, ki hiéu
AUB.

— z € AU B khi va chi khi z € A hoic z € B.

Vay AUB = {x | z € A hodc x € B}. Tap hop AU B dugc minh hoa
bdi phan gach chéo trong Hinh 6.
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Bai 3. Cho hai tap hgp:
A={zxeR|z <0},

B={zeR |z >0}
Tim AN B, AU B.

6. PHAN BU. HIEU CUA HAI TAP HOP

Dinh nghia 6. Cho tap hgp A 1a tap con ctia tap hop B. Tap hop nhitng phan ti cia B ma khong
phai 1a phan ti ctia A dude goi 1a phan bl ciia A trong B, ki hieu CgA.

Tap hop CpA duge mo ta bang phan gach chéo trong Hinh 7. B

/////////

////////////
//////////////

///////
//////
/////
/////

777
/////
///////
//////////
////////

Hinh 7
Vi du 7. Cac hoc sinh ctia 16p 10A ding ki di tham quan ¢ mot trong hai dia diém: Hoang thanh
Thang Long va Van Miéu - Qudc T Giam. Mai hoc sinh déu dang ki ding mot dia diém. Goi A la
tap hop cac hoc sinh dang ki tham quan Hoang thanh Thang Long, B la tap hgp cac hoc sinh dang ki
tham quan Van Miéu - Quoc T Giam, T 1a tap hop cac hoc sinh 16p 10A. Tim phan bl ctia tap hop
A trong tap hop T

Dinh nghia 7. Tap hgp gom cac phan ti thuoec A nhung khong thuoc B duge goi 1a hiéu clia A va
B, ki hieu A\ B.

— € A\ Bkhivachikhixze Avaz ¢ B.
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Vay A\B={z |z € Avax ¢ B}.
Tap hop A\ B dugc minh hoa bdi phan gach chéo trong Hinh 8.

Hinh 8
/\ NéuBC Athi A\ B =C,B.

Vi du 8. Cho hai tap hop: A = {3;6;9;12}, B = {2;4;6;8;10;12}. Tim A\ B, B\ A.

Vidu 9. Cho hai tap hop: A={r € N|32—-11<0}, B={r €Z|32* — 14z + 11 =0} Tim AN B,
AUB, A\ B, B\ A.

Bai 4. Cho hai tap hgp:
A={zcZ|-2<z<3}
B={zeR|2*—2-6=0}
Tim A\ B va B\ A.

O

7. CAC TAP HOP S
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1. Cac tap hop s6 da hoc

Nhan xét.

Ta da biet N, Z, Q, R lan luogt la tap hop so tu nhién, tap hop s6

nguyén, tap hop so hiu ti, tap hop so thuc.

Ta c6 quan hé sau:

NCZcQCcCR (Hinh 9).

R
Q
=D

Hinh 9

2. Mot s6 tap con thuong dung ciia tap hop sé thuc

0944238108

Tén goi Ki hiéu Tap hop Biéu dién trén truc sbé
(Phan khong bi gach chéo)
Tap s6 thyc | (—oo;+00) R 0
a
Zilii:l:liliii:i:lI ililillliii:lilil”
Doan [a; B (ze€R|a<z<b} |
[a; 6]
a b
:li:l:l:l:lilill:l{ \ﬂ:::::;::::::::::”
Khoéng (a;b) {reR|a<z<b} \ l /
(a;b)
a b
i:iii:ii:::iiiii:iI \:::::i::::::::::”
Nita khoéng la; b) {reR|a<x<b} L | /
[a;b)
a
ﬁ:iﬁiﬁiﬁ:::ﬁ:iﬁi::{ ?ﬁ:ﬁ:::ﬁ:iﬁiﬁ:ﬁ:ﬁ:”
Ntta khoéng (a; b] {reR|a<az<b} \ | J
(a; ]
a
-lf’,f’,’,’,/,ff'.’,f’,f’,’,’,f.
Ntta khoédng | (—o0;d] {reR|z<a} | J
(~o05d]
a
:ﬁﬁiﬁ:ﬁﬁﬁﬁﬁﬁﬁ:iﬁ:ﬁj-
Ntta khoang | [a; 4+00) {reR|z>a} L |
a5 +00)
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Khoang (—o0;a) {reR|z<a} |
(~o050)
a
ﬁﬁﬁ:ﬁﬁﬁﬁﬁﬁﬁ:ﬁ:ﬁ:ﬁﬁ/
Khoang (a;+00) {zeR|z>a} \ |
(a;400)

Ki hiéu —oo doc 1a am vo6 cyc, ki hieu +oo doc 1a duong vo cuc; a va b duge goi 1a dau mut ciia cac
doan, khoang, nita khoang.

Vi du 10. Hay doc tén, ki hiéu va biéu dién mdi tap hop sau trén truc so:
D A={reR|-2<z<3};
@ B={reR|-3<z<1};
B C={reR|2z—-1>0}

8.  BAI TAP
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Bai 4. Goi A la tap nghiém ctia phuong trinh 22 +2 — 2 = 0, B 13 tap nghiém ctia phuong trinh
202+ 2 —-6=0. Tim C = AN B.

Bai 5. Tim D = ENG biét E va G lan lugt 1 tap nghiém ctia hai bat phuong trinh trong mdi
truong hop sau

@ 2c4+3>0va —xz+5>0;

@ x+2>0va2x—-9<0.
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Bai 7. L6p 10B ¢6 28 hoc sinh tham gia cau lac bo thé thao va 19 hoc sinh tham gia cau lac bo
am nhac. Biét rang c6 10 hoc sinh tham gia ca hai cau lac bo trén.

@ C6 bao nhiéu hoc sinh 16p 10B tham gia cau lac bo thé thao va khong tham gia cau lac bo
am nhac?

@ C6 bao nhiéu hoc sinh 16p 108 tham gia it nhat mot trong hai cau lac bo trén.

@ Biét 16p 10B c6 40 hoc sinh. C6 bao nhiéu hoc sinh khong tham gia cau lac bo thé thao?
C6 bao nhiéu hoc sinh khong tham gia ca hai cau lac bo?

Bai 8. Mot nhém c6 12 hoc sinh chuan bi cho hoi dién vin nghe. Trong danh sach ding ki tham
gia tiét muc mia va tiét muc hat ctia nhom do, c¢6 5 hoc sinh tham gia tiét muc mia, 3 hoc sinh
tham gia ca hai tiét muc. Héi c6 bao nhiéu hoc sinh trong nhém tham gia tiét muc hat? Biét c6
4 hoc sinh ctia nhém khong tham gia tiét muc nao.
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9.

BAI TAP CUOI CHUONG I

Bai 9. Phat biéu nao sau day la mot meénh dé toan hoc?

a) Tich ctia ba s6 ty nhién lien tiép chia hét cho 3.

b) Néu AMB = 90° thi diém M nim tren duong tron duong kinh AB.

¢) Ngay 2 thang 9 1a ngay Quoc Khanh ctia nuée Cong hoa Xa hoi chil nghia Viét Nam.

Bai 10. Lap ménh dé pht dinh ctia méi ménh dé sau va nhan xét tinh dang sai clia ménh dé
phu dinh do6.

A: "D6 thi ham s6 y = = 13 mot duong thang".

B: "Dd thi ham s6 y = 22 di qua diém A(3;6)"

Bai 11. Cho tit gidc ABCD. Lap ménh dé P = (Q va xét tinh ding sai ctia ménh dé d6 véi:
a) P:“Ti giac ABCD la hinh chit nhat”, Q:“t gidc ABC'D 1a hinh binh hanh”.

b) P:Ttw giac ABCD la hinh thoi”, Q:“T giac ABC' D la hinh vuong”.
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Bai 12. Lap ménh dé pht dinh cia mdi ménh dé sau
A: “Yx e R, |z| > a7

B: “Vx € R,:U%—i > 27

C: “Iz €7,220° + 32z — 2 =07

D: “Jr cZ,2®> < 2.

Bai 14. Giai Bong da vo dich thé gisi World Cup 2018 dugc t6 chiic ¢ Lién bang Nga gdm 32
doi. Sau vong thi dau bang, Ban to chiic chon ra 16 doi chia lam 8 cap dau loai truc tiép. Sau
vong dau loai truc tiép d6, Ban t6 chic tiép tuc chon ra 8 doi chia lam 4 cap dau loai truc tiép
& vong t1t két. Goi A 1a tap hop 32 doi tham gia World Cup 2018, B 1 tap hop 16 doi sau vong
thi dau bang, C 1a tap hop 8 doi thi dau vong ti két.

a) Sap xép cac tap hop A, B, C theo quan he “C”.
b) So sanh hai tap hop ANC va BNC.

¢) Tap hop A\ B gom nhitng doi bong bi loai sau vong dau nao?
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Bai 16. Goi M la tap nghiém ctia phuong trinh 2% — 22 — 3 = 0,
N la tap nghiém ctia phuong trinh (x +1) (22 —3) =0. Tim P=M N N.
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BAI 3. BAT PHUONG TRINH BAC NHAT HAI
AN

1. BAT PHUONG TRINH BAC NHAT HAI AN

Pinh nghia 1. Bét phuong trinh bac nhéat hai an z, y 1a bat phuong trinh ¢6 mot trong céc dang sau:
ar+by <c; ax+by >c; ar+by <c¢; ar+ by > c,

trong d6 a, b, c 1a nhitng s6 cho trude véi a, b khong dong thai bang 0, z va y 1a cac an.

Dinh nghia 2. Cho bat phuong trinh bac nhat hai an az + by < ¢ ().

MBoi cap s6 (xo; yo) sao cho azy + byy < ¢ dude goi 1a mot nghiem clia bat phuong trinh ().

Trong mit phang toa do Ozy, tap hop cac diém c6 toa do 1a nghiém ciia bat phuong trinh () duge goi
1a mién nghiém ctia bat phuong trinh do.

Nghiém v& mién nghiém clia cic bat phuong trinh dang ax + by > ¢, ax + by < ¢, ax + by > ¢ dugdc
dinh nghia tuong tu.
Vi du 1. Cap sd nao sau day 1a nghiém ctia bat phuong trinh 3z + 2y > —57?

® (2; —1); @ (—2;0); ® (—1;-1).

Vi du 2. Tim bat phuong trinh bac nhat hai an trong cac bat phuong trinh sau va chi ra mot nghiem
ctia bat phuong trinh bac nhat hai an dé

5
@ 5z + 3y < 20; @3x—§>2.
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9. BIEU DIEN MIEN NGHIEM CUA BAT PHUONG TRINH BAC
NHAT HAI AN

1. Mo6 ta mién nghiém ciia bat phuong trinh bac nhat hai an

Dinh nghia 3. Trong mat phang toa do Oxy, dudng thing d: ax + by = c chia mat phang thanh
hai ntta mat phang. Mot trong hai nita mat phang (khong ké d) 13 mién nghiém ctia bat phuong trinh
ax + by < ¢, nita mat phang con lai (khong ké d) 1a mién nghiém ctia bat phuong trinh ax + by > c.

Déi véi bat phuong trinh dang ax + by < ¢ hodc ax + by > ¢ thi mién nghiém 13 nita mat phang
ké ca duong thing d.

Vi du 3.
Nita mit phang khong gach trong hinh bén (khong ké d) Yy
biéu dién mién nghiém clia mot bat phuong trinh bac nhat
hai an. Hoéi toa do hai diém M(—1;1), N(4;—-2) c6 la
nghiém ctia bat phuong trinh c¢6 khong?

2. Biéu dién mién nghiém ctia bat phuong trinh bac nhat hai an

Dinh nghia 4. Cac budc biéu dién mién nghiém clia bat phuong trinh az + by < ¢ trong mat phang

toa do Ozxy:

Buée 1. Vé duong thang d: ax + by = c. Dudng thing d chia mat phang toa do thanh hai nita mat
phéng.

Budc 2. Lay mot diém M (zo;yo) khong ndm trén d (ta thudng lay gbc toa do O néu ¢ # 0). Tinh
axg + byg va so sanh véi c.

Buée 3. Két luan

— Néu axg + byo < c thi ntta mit phang (khong ké d) chita diém M 1a mién nghiém ctia bat
phuong trinh az + by < c.

— Néu axg + byo < c thi ntta mit phang (khong ké d) chita diém M 1a mién nghiém ctia bat
phuong trinh az 4 by < c.
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Vi du 4. Biéu dién mién nghiém ctia mdi bat phuong trinh sau z +y > —1; z +y > —1.

Thong thuong khi sit dung phan mém toan hoc dé biéu dién mién nghiém ctia bat phuong trinh
hai an, mién nghiém ctia bat phuong trinh dé duge t6 mau.

Vi du 5. Biéu dién mién nghiém ctia mdi bat phuong trinh sau
O x—2y < 4 @ z+ 3y <6.

3. BAI TAP VAN DUNG

Bai 1. Cip s6 nao sau day 1a nghiém ctia bat phuong trinh 2z — 3y < 37
® (0; —1); @ (%1); ® (3;1).

Bai 2. Biéu dién mién nghiém ctia méi bat phuong trinh sau
x4+ 2y <3 @ 3 — 4y > —3;
@y > —2x+4; @y <1-—2x.
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Bai 3. Phan khong gach (khong ké d) 6 méi hinh a), b), ¢) 1a mién nghiém ctia bat phuong trinh

nao?’
Y Y
Yy &
1 d LY
4 o |
|
o 1,2 @ \ 1 z
) @) 1772 z
Hinh a) Hinh b) Hinh ¢)

Bai 4. Mot gian hang trung bay ban va ghé rong 60 m?. Dién tich dé ké mot chiéc ghé 1a 0,5 m?,
mot chiée ban 1a 1,2 m2. Goi z 1a s6 chiée ghé, y 1a s6 chiéc ban dudgc ke.

(1) Viét bat phuong trinh bac nhéat hai an z, y cho phan mit san dé ké ban va ghé, biét dien
tich mit san danh cho luu thong téi thiéu 1a 12 m?.

(2) Chi ra ba nghiém ctia bat phuong trinh tréen.
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Bai 5. Trong 1 lang (100 g) thit bo chita khodng 26 g protein, 1 lang ca ro phi chita khoang 20
g protein. Trung binh trong mot ngay, mot ngudi phu nit can t6i thiéu 46 g protein. Goi z, y lan
luot 1a s6 lang bo va s6 lang ca ro phi ma mot ngusi phu nit nén dn trong mot ngdy. Viét bat
phuong trinh bac nhat hai an x, y dé biéu dién lugng protein can thiét cho mot ngusi phu nit
trong mot ngay va chi ra ba nghiém ctia bat phuong trinh doé.

& GV: VU NGOC HUY 27 SACH GIAO KHOA



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

BAI 4. HE BAT PHUONG TRINH BAC NHAT
HAI AN

1. HE BAT PHUONG TRINH BAC NHAT HAI AN

Pinh nghia 1. Heé bat phuong trinh bac nhat hai an x, y 13 mot hé gom mot sé phuong trinh bac
nhat hai an x, y. M&i nghiém chung ctia céc bat phuong trinh trong hé duge goi 1a mot nghiém ctia heé
bat phuong trinh d6.

Vi du 1. Cho hé bat phuong trinh sau

20 —4y <6 (1)
{:U+y>2. (2)

Cap s6 (7;y) ndo sau day la nghiem ctia he bat phuong trinh trén?

(3;1), (1;-2), (5;3).

9. BIEU DIEN MIEN NGHIEM CUA HE BAT PHUONG TRINH BAC
NHAT HAI AN

Dinh nghia 2. Dé biéu dién mién nghiém ctia hé bat phuong trinh bac nhat hai an, ta lam nhu sau:

— Trong cling mit phang toa do, biéu dién mién nghiém ctia mdi bat phuong trinh trong hé bang
cach gach b phan khong thudc mién nghiém ctia no.

— Phan khong bi gach 13 mién nghiém can tim.

Vi du 2. Biéu dién mién nghiém ctia hé bat phuong trinh
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3r—y > —3
Vi du 3. Biéu dién mién nghiém ctia hé bat phuong trinh sau { — 2z + 3y < 6

3. AP DUNG VAO BAI TOAN THUC TIEN

Vi du 4. Quang cdo san pham trén truyén hinh 1a mot hoat dong quan trong trong kinh doanh ctia
cac doanh nghiép.

Theo Thong bao s6 10/2019, gid quéng cdo tren VTV1 la 30 trigu dong cho 15 giay/1 lan quing cao
vao khoang 20h30; 1a 6 trieu dong cho 15 giay/1 lan quang cdo vao khung gis 16h00 — 17h00.

Mot cong ty du dinh chi khong qua 900 trieu dong dé quang céo tréen VI'V1 véi yéu cau quang céo ve
s6 lan phat nhu sau: it nhat 10 lan quang cédo vao khodng 20h30 va khong qua 50 lan quing cido vao
khung gio 16h00 — 17h00. Goi x, y lan lugt 1& s6 lan phat quang cao vao khoang 20h30 va vao khung
¢id 16h00 — 17h00.

Tim z, y sao cho tong s6 lan xuat hién quang céo clia cong ty la nhiéu nhat.

Vi du 5. Ngusi ta dy dinh ding hai loai nguyén lieu dé chiét khau it nhat 140 kg chat A va 9 kg chat
B. Tit mdi tan nguyen licu loai I gia 4 tricu dong, c6 thé chiét xuat dugce 20 kg chat A va 0,6 kg chat
B. Tt mbi tan nguyen lieu loai II gia 3 trieu dong, c6 thé chiét xuat duge 10 kg chat A va 1,5 kg chét
B. Hoi phai diing bao nhiéu tan nguyén lieu méi loai dé chi phi mua nguyén liéu la it nhat? Biét ring
co s6 cung cap nguyen lieu chi c6 thé cung cip khong qué 10 tan nguyen lieu loai I va khong qua 9 tan
nguyén liéu loai II.
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4. BAI TAP VAN DUNG

Bai 1. Kiém tra xem mdi cap s6 (x;%) da cho ¢ 1a nghiém ctia hé bat phuong trinh tuong ting
khong.

Bai 2. Biéu dién mién nghiém ctia hé bat phuong trinh

T+ 2y < —4 v =2y >3
>0
{y2x+5; 2y =
y<0

Bai 3. Mién khong bi gach ¢ méi hinh a, b 1a mién nghiém ctia hé bat phuong trinh nao cho
i day?
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Y
4 5
2
O 1 4 x
—3 0] 23 %
1
Hinh a) Hinh b)
Ty <2 y<x y>-—z+1
®cxr>-3 @<cx <0 B@er<2
y > -1 y > =3 y <1

Bai 4. Mot phan xudéng san xuét hai kiéu mii. Thoi gian dé lam ra mot chiéc mi kiéu thit nhat
gap hai lan thoi gian lam ra mot chiéc mii kiéu thit hai. Néu chi san xuét toan kiéu mii thit hai thi
trong 1 gio phan xuéng lam duge 60 chiée. Phan xudng lam viéc 8 tiéng moi ngdy va thi truong
tieu thy toi da trong mot ngay 1a 200 chiée mit kicu thi nhat va 240 chiéc mi kicu thit hai. Tién
14i khi ban mot chiéc mit kiéu thit nhat 14 24 nghin dong, mot chiée mii kiéu thit hai 1a 15 nghin
dong. Tinh s6 lugng mii kiéu thtt nhat va kiéu tht hai trong mot ngay ma phan xudéng can san
xuat dé tién 1ai thu duge 1a cao nhit.

& GV: VU NGOC HUY 31 SACH GIAO KHOA



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

BAI 5. ON TAP CHUONG II

Bai 1. Biéu dién mién nghiém ctia bat phuong trinh

a) 3r —y > 3; b) x + 2y < —4; c) y>2x—05.

Bai 2. Biéu dién mién nghiém ctia hé bat phuong trinh

xr—2y<5H
4z 4+ 10y < 20
20 — 3y <6 rT+y>2
; b) Jr—y<4 c)
20 +y < 2 z>0
x> —2
y<3

Bai 3. Nhu cau canxi t6i thiéu cho mot ngudi dang do tuoi truéng thanh trong mot ngay 14 1300
mg. Trong 1 lang dau nanh c¢6 165 mg canxi, 1 lang thit ¢6 15mg canxi.

(Nguon: https://hongngochospital.vn)

Goi x,y 1an lugt 1a s6 lang dau nanh va s6 lang thit ma mot nguoi dang do tudi trudng thanh an
trong mot ngay.

a) Viét bat phuong trinh bac nhat hai an z,y dé biéu dién lugng canxi can thiét trong mot ngay
ctia mot ngudi trong do tudi trudng thanh.

b) Chi ra mot nghiem (zo; yo) v6i o, Yo € Z clia bat phuong trinh do.
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Bai 4. Bac Ngoc thuc hién ché do an kieng v6i yeéu cau t6i thiéu hing ngady qua thitc udng la
300 ca-lo, 36 don vi vitamin A va 90 don vi vitamin C. Mot céc do uéng an kiéng thit nhat cung
cap 60 ca-lo, 12 don vi vitamin A va 10 don vi vitamin C. Mot coc do uéng an kiéng thi hai cung
cap 60 ca-lo, 6 don vi vitamin A va 30 don vi vitamin C.

a) Viét he bat phuong trinh mo ta sé lugng coc cho do uéng thit nhat va thi hai ma bac Ngoc
nén uéng moi ngay dé dap ting nhu cau can thiét déi véi sé ca-lo va s6 don vi vitamin hap
thu.

b) Chi ra hai phuong 4n ma bac Ngoc c6 thé chon Iya s6 lugng coc cho dd uéng thit nhat va thi
hai nham dap tng nhu cau can thiét d6i voi sd ca-lo va s6 don vi vitamin hap thu.

Bai 5. Mot chudi nha hang dn nhanh ban dd an tit 10h00 sang dén 22h00 mdi ngay. Nhan vien
phuc vu clia nha hang lam viéc theo hai ca, méi ca 8 tiéng, ca I tit 10h00 dén 18h00 va ca [T ti
14h00 dén 22h00. i
Tién luong cita nhan vien duge tinh theo | Khoang thoi gian lam viéc | Tien luong/gio
gio (bang beén). 10h00 - 18h00 20000 dong
14h00 - 22h00 22000 dong
Dé méi nha hang hoat dong dugc thi can t6i thicu 6 nhan vién trong khoang 10h00 - 18h00),
t6i thicu 24 nhan vien trong thoi gian cao diém 14h00 - 18h00 v& khong qua 20 nhan vién trong
khoang 18h00 - 20h00. Do luwgng khach trong khoang 14h00 - 22h00 thuong dong hon nén nha
hang can s6 nhan vién ca I it nhat phai gap doi s6 nhan vién ca /. Em hay gitup chudi nha
hang chi ra cac huy dong s6 luong nhan vién cho mdi ca sao cho chi phi tién luong mdi ngay 1a
it nhat.
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BAI 2. HAM SO VA PO THI

1. DINH NGHIA

Dinh nghia 1. Cho tap hop khac réng 2 C R. Néu v6i mdi gia tri ctia z thuoc Z c6 mot va chi mot
gia tri tuong ting ctia y thuodc tap hop s6 thuc R thi ta c6 mot ham s6. Ta goi x 14 bién s6 va y 1a ham
s6 ctia z. Tap hop 2 duge goi la tap xac dinh ctia ham s6. Ki hi¢u ham s6: y = f(z),x € 2.

Vi du 1.

a) Dién tich S ctia hinh tron ban kinh r duge tinh theo cong thitc S = mr?. Hoi S ¢6 phai la ham s
ctia r hay khong? Giai thich.

b) Cho cong thiic y*> = x. H6i y ¢6 phai 1a ham s6 ctia x hay khong? Giai thich.

2. CACH CHO HAM SO
Ham s6 cho bang mot cong thic

Cimg véi cach n6i ham s6 cho bing cong thiic, ta ciing néi ham s6 cho bing bicu thiic.
Dinh nghia 2. Tap xac dinh ctia ham s6 y = f(x) 1a tap hop tat ca cac s6 thyc z sao cho biéu thic
f(z) c6 nghia.

Vi du 2. Tim tap xac dinh ctia mdi ham s6 sau:
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Ham s6 cho bang nhiéu cong thic

Mot ham s6 c6 thé duge cho biang nhicu cong thiic, chang han ham s6 trong Vi du sau:
—1néu f(z) <0

Vi du 3. Cho ham s6 f(x) = { 0 néu f(z) =0
1 néu f(x) > 0.

a) Tim tap xac dinh clia ham s6 tren.

b) Tinh gi4 tri cia ham s6 khi x = —2; 2 = 0; 2z = 2021.

Chit y: Cho ham s6 y = f(x) véi tap xac dinh 1a 2. Khi bién s6 x thay ddi trong tap 2 thi tap
hop cac gia tri y tuong tng dude goi 1a tap gia tri cia ham s6 da cho.

Ch#ng han, trong Vi du tren, ta c6: Ung véi cac gia tri cla x thi f(z) chi nhan mot trong ba gia tri
—1;0; 1 nén tap gia tri ctia ham s6 d6 1a tap hop {—1;0;1}.
Ham s6 khong cho bang cong thiic

Trong thyc tién, c6 nhitng tinh huéng dan t6i nhitng ham s6 khong thé cho bing cong thiic (hodc nhidu
cong thiic). Chang han, trong vi du sau day:
Vi du 4. Vi dy Biéu do ¢ Hinh 1 cho biét nhiét do trung binh ¢ Da Lat theo timg thang trong nam.

a) Xac dinh tap hgp céc thang duge néu trong bidu do.

b) Tuong ting thang v6i nhiet do trung binh ctia thing d6 c¢6 phai 1a ham s6 khong? Giai thich.

=
25 > o & © ] ~ I~ - .
— o o) < o0 0 %) 0 I~ : I~
= — D~
20 © © — = =i — — — = 5 =
— — 0
15 ‘ ‘
— [a] ap] <t L0 el r~ 0 (=] ] — [a]
— — —

(Nguon: http://vietnamtourism.com)

Hinh 1
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3. DO THI CUA HAM SO

Dinh nghia 3. D6 thi ctia ham s6 y = f(r) xac dinh trén tap hop 2 la tap hgp tat ca cac diém
M (x; f(x)) trong mat phing toa do Ozy véi moi x thuve 2.

Vi du 5. Cho ham s6 y = 2z + 4.
a) Vé do thi ham sb tren.

b) Trong mit phang toa do Oxy, cho bon diém: A(—1;2), B(1;6), C(2020;2021), D(2030;4064).
Diém nao thuoc do thi ham sé trén? Diém nao khong thuoc do thi ham sé trén?

— Diém M (a;b) trong mat phang toa do thudc do thi ham s6 y = f(z),r € Z khi va chi khi
{a €9
b= f(a).
— Dé chiing t6 diem M (a;b) trong mat phang toa do khong thuoc do thi ham s6 y = f(z),
r € 9, ta c6 thé kiém tra mot trong hai kha niang sau:

Kha nang 1: Chiing t6 rang a ¢ 9.
Khé nang 2: Khi a € 2 thi ching t6 rang b # f(a).

Vi du 6.

Cho ham s6 y = f(z) nhu Hinh 3. Yy
a) Trong céc diem c6 toa do (—2;2), (0;0), (0;1), (2;2), (1;1), diémnao \ | 5
thuoc do thi ham s6? Diem nao khong thudc do thi ham s6? ‘ 4 ‘
b) Quan sat dd thi, tim f(3) va nhitng diém thuoc do thi c6 tung do | 3 |
.9 1 2 !
bang 7 3 ) 3

s 2 1 o1 2 s %
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Vi du 7.
Cho ham s6 y = f(x) nhu Hinh 5.

a) Xac dinh toa do cac giao diém ctia do thi dé véi hai truc toa do.

b) Ham s6 y = f(z) duge xac dinh bdi cong thiic nao?

O

4. SU BIEN THIEN CUA HAM S
1. Khai niém
Dinh nghia 4. Cho ham s6 y = f(x) x4c dinh trén khoang (a;b).

e Ham s6 y = f(x) goi la dong bién trén khodng (a;b) néu

Vi, x9 € (a;0), 21 < 29 = f(x1) < f(22).

e Ham s6 y = f(x) goi la nghich bién trén khoang (a;b) néu

Vg, xe € (a;0), 21 < x9 = f(x1) > f(22).

Vi du 8. Chiing t6 ham s6 y = 622 dong bién trén (0; +00).
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Nhan xét. Xét su bién thién ciia mot ham so la tim cdc khodng ham sé6 dong bién va cdc khodng ham
s6 nghich bién. Két qud zét su bién thién duge tong két trong mot bang bién thién.

Chdng han, sau day la bang bién thién ciia ham soy = 622

T

—00

+00

+0o0

\0/

+00

(1) Déu mii téen di zuong (ti +oo dén 0) dién td ham so nghich bién trén khodng (—oo;0).

(2) Ddu mii ten di lén (tw 0 dén +oo) dién ta ham sé dong bién trén khodng (0;+00).

2. Mo td ham s6 dong bién, ham s6 nghich bién bang do thi

Nhan xét.

(1) Ham s6 dong bién trén khodng (a;b) khi va chi khi do thi ham so6 “di len 7 trén khodng do.

(2) Ham s6 nghich bién trén khodng (a;b) khi va chi khi do thi ham s6 “di zudng” trén khodng do.

Khi néi do thi “di len 7 hay “di zudng”, ta luon ké theo chiéu tang ciia bién s6, nghia la ké tu trdi qua

phai.

Vi du 9. Cho ham s6 y = f(x) c6 d6 thi nhu hinh bén dusi. Quan sat do thi va cho biét phat biéu

nao sau day la dang?
(1) Ham s6 y = f(x) dong bién tren (—2; —1).
(2) Ham s6 y = f(x) nghich bién trén khoang (1;2).

(3) Ham s6 y = f(x) dong bién tren (—1;1).

4
ST AN
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5. BAI TAP

Bai 1. Tim tap xac dinh ctia mdi ham s6 sau

1 néuz € Q
d) y= )
0 néuz € R\ Q.

Bai 2. Bang dudi day cho biét chi s6 PMsy 5 (bui min) ¢ Thanh phd Ha Noi tit thang 1 dén thang
12 ctia nam 2019.

Trung binh Thang
nam 2019 1 2 3 4 5 6 7 8 9 10 11 |12

46,9 59,3 | 36,0 | 50,2 | 40,3 | 45,8 | 36,5 | 30,4 | 33,1 | 48,3 | 43,2 | 66,3 | 72,7

Pl\/1275
(u/m?)

(Nguon: Bao cdo chat ligng khong khi thé gidi nam 2019)
a) Neéu chi s6 PM, 5 trong thang 2; thang 5; thang 10.

b) Chi s6 PMy5 ¢6 phai la ham s6 ctia thang khong? Tai sao?

Bai 3. Theo quyét dinh s6 2019/QD-BDVN ngay 01/11/2018 ctia Tong cong ty Buu dién Viet
Nam, gi4 cuéc dich vu Buu chinh phd cap déi véi dich vu thu co ban va buu thiép trong nuée co
khéi lugng dén 250g nhu trong bang sau
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a) S6 tién dich vu thu co ban phai tra y (dong) | Khoi lugng dén 250 g | Miic cude (dong)
c6 1a ham s6 ctia khoi lugng thu co ban z (g) Dén 20 g 4000
hay khong? Néu ding, hay xac dinh nhiing cong Trén 20 g dén 100 g 6000
thiic tinh y. Trén 100 g dén 250 g 8000

b) Tinh s6 tién phai tra khi ban Duong giii thu c6

Bai 4. Cho ham s6 y = —222.

a) Diém nao trong cic diém c6 toa do (—1;—2), (0;0), (0;1), (2021;1) thudc dd thi ham s6 trén?
b) Tim nhitng diém thudc do thi ham s6 c6 hoanh do lan lugt bang —2, 3 va 10.

c¢) Tim nhitng diém thuoc do thi ham s6 c6 tung do bing —18.

Bai 5. ’ y=f(x)
Cho do thi ham s6 y = f(z) nhu hinh 8. 2

a) Trong cac diém c6 toa do (1;—2); (0;0); (2; —1) diém nao !

S b b £ o
thudc do thi ham so?
—2 -1 | 4

b) Xac dinh f(0); f(3). !

¢) Tim diém thuoc do thi ham s6 c6 tung do bang 0.

Hinh 8
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. 1 . s .
Bai 6. Cho ham s6 y = —. Chiing t6 rang ham so da cho:
x

a) Nghich bién trén khoang (0; +00);
b) Nghich bién tréen khoang (—o0;0).

Bai 7.
Cho ham s6 y = f(x) ¢6 do thi nhu hinh 9. Chi ra cac Y
khodng dong bién va khodng nghich bién ctia ham s6 2
y = flz). {
o y = f(x)
3 -2 /1 l 4
Hinh 9

Bai 8. Mot 16p mudn thué mot chiée xe khach cho chuyén tham quan véi tong doan dudng can
di chuyén trong khoang tit 550 km dén 600 km, c6 hai cong ty dudc tiép can dé tham khao gia.
Cong ty A c6 gia khéi dau 1a 3,75 trieu dong cong them 5000 dong cho mdi km chay xe. Cong ty
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B ¢6 gia khdi dau 1a 2,5 trieu dong cong thém 7500 dong cho mdi km chay xe. Lop d6 nén chon
cong ty nao dé chi phi la thap nhat?
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BAI 3. HAM SO BAC HAIL PO THI HAM SO
BAC HAI VA UNG DUNG

1. DINH NGHIA

Pinh nghia 1. Ham s6 bac hai 1a ham s6 dugc cho bing biéu thic c6 dang y = ax? + bz + ¢ trong dé
a, b, c 13 nhitng hang s6 va a khac 0. Tap xac dinh ctia ham s6 1a R.

Dinh If 1. D5 thi ham s6 bac hai y = az? +bxr +c¢ (a # 0) 1a mot dudng parabol ¢ dinh la diém véi

A . 8
toa do (——; ——) va truc doi xing la duong thang v = ——.
2a°  4da 2a

) A b
Nhan xét. Cho ham s6 f(x) = ax? +bxr +c (a #0), ta cé: = f( )
a

24
Dé vé do thi ham s6 y = ax® 4+ bx + ¢ (a #0), ta thuc hién cic budc:

b —A
— Xdc dinh toa do cta dinh S <——; —);
2a° 4a
. c b
— Ve truc doi xing x = ——;
2a

— Xdc dinh mot s6 diém ddc biét, chang han: giao diém cia do thi vdi truc tung (diém A(0;c)) va
giao diém vdi truc hoanh (néu cd).

? Z Z d b
Xac dinh thém diém doi xing vor A qua truc doi xing, la diém B (——; c).
a

— Ve duong Parabol di qua cdc diém da zdc dinh ta nhan dude do thi ham sé y = ax® + br + c.

— Néu a > 0 thi parabol c6 bé 16m quay lén trén.

— Néu a < 0 thi parabol c6 bé 16m quay xudng dudi.

Nhan xét. Cho ham s6 bac haiy = ax® +br +c¢ (a #0).

) ) ) b R ) b
— Neéu a > 0 thi ham so nghich bién trén khoang (—oo; —2—>, dong bien trén khoang (—2—; —i—oo).
a a

) s ) b ) b
— Neéu a < 0 thi ham so dong bien trén khodng <—oo; —2—), nghich bien trén khodng (—2—; —i—oo).
a a

Ta c6 bang bién thién cia ham s6 bac hai nhu sau:

a>0 a<0
T | —00 —i +00 r | —o0 —i +00
2a 2a
Yy A Y 4a

Vi du 1. Trong cdc ham s6 sau, ham s6 nao 13 ham s6 bac hai? Véi nhitng ham s6 bac hai d6, xac
dinh a, b, ¢ lan luct 1a hé s6 ciia 22, hé s6 clia z va hé s tu do.

@y = 8x% — 6+ 1; @ y = 2z + 2021.
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Vi du 3. Vé do thi méi ham s6 bac hai sau

®y=2*— 4z — 3; @y=a*+22+1; @y=a>—2.

Vi du 4. Neéu khoang dong bién, nghich bién ctia mdi ham s6 sau
@y = 32? + bx — 2; @y = —4ax® + 6x + 3.

Vi du 5. Lap bang bién thién ctia mdi ham s sau
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Dy=a2>—3z+4; @y = —222+5.
Vi du 6.
Khi mot qua bong duge da len, né sé dat dén do cao nao d6 """
N

roi roi xuéng. Hinh 14 minh hoa quj dao clia qua béng 1a mot i
phan ctia cung parabol trong mat phing toa do Oth, trong dé }
t 1 thai gian (tinh bang giay) ké tit khi qua béng duge da lén i
va h 1a do cao (tinh bang mét) ctia qua bong. Gia thiét rang |
quéa boéng duge da tir mit dat. Sau khoang thoi gian 2 s, qua 1
béng lén dén vi tri cao nhat 1a 8 m. i

(&) 2 t(s)
Hinh 14

a) Tim ham s6 bac hai biéu thi do cao h theo thdi gian ¢ va c6 phan do thi triing véi quy dao clia qua
béng trong tinh hudng nay.

b) Tinh do cao clia qué boéng sau khi d4 len duge 3 s.
c¢) Sau bao nhiéu giay thi qua béng cham dat ké tit khi d4 len?

2. BAI TAP VAN DUNG

Bai 1. Trong cac ham sb sau, ham s6 nao la ham s6 bac hai? V6i nhitng ham s6 bac hai d6, xac
dinh a, b, ¢ lan luct 1a hé s6 ctia 22, hé s6 clia x va hé s6 tu do.

@y = —32% @y = 2x(z* — 62 + 1); @y = 4r(2x —5).
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Bai 2. X4c dinh parabol y = az? + bz + 4 trong méi truong hgp sau
a) Di qua diem M (1;12) va N(—3;4);
b) Cé dinh la I(—3; —5).

Bai 3. Vé do thi cia mdi ham sb sau
@® y = 222 — 6z + 4; @y = —32%— 6z — 3.

Bai 4.
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Cho d6 thi ham s6 bac hai 6 Hinh 15.
a) Xac dinh truc doi xiing, toa do dinh ctia do thi ham so.
b) Xéac dinh cac khodng dong bién, khoang nghich bién clia

ham sb.

Bai 5. Néeu khoang dong bién, nghich bién ctia méi ham sb sau:
@y = 5x?+ 4z — 1; @y = —22%4+ 8z + 6.

Bai 6. Khi du lich dén thanh phd St. Louis (M§), ta sé thay mot cai cong 16n c6 hinh parabol
huéng beé 16m xubng dudi, dé 1a cong Arch. Gia sit ta lap mot hé toa do Oxy sao cho chan cong

48 SACH GIAO KHOA

& GV: VU NGOC HuY



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

di qua gbc O nhu hinh 16 (z va y tinh bang mét), chan y
kia clia cong & vi tri c6 toa do (162;0). Biét mot diem M
trén cong c6 toa do 1a (10;43). Tinh chidu cao clia cong
Arch (tinh tit diém cao nhat trén cong xudng mat dat), i3] M
lam tron két qua dén hang don vi. i
i 162
(@) 10 B T
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BAI 4. DAU CUA TAM THUC BAC HAI

1.  DINH LI
Dinh Ii 1. Cho tam thic bac hai f(z) = az® + bz + c(a #0), A = b* — 4ac.
— Néu A < 0 thi f(z) cting dau v6i hé s6 a véi moi = € R.

L . . —b
— Néu A =0 thi f(z) cing dau v6i hé s6 a v6i moi x € R\ {2—}
a
— Néu A > 0 thi f(z) ¢6 hai nghiem zy, z5(7; < 22). Khi d6
f(x) cung dau véi he s6 a véi moi x thudge cac khodng (—oo; x1) va (x9; +00).
f(x) trai dau véi he s6 a v6i moi = thuoe khodng (x1; z3).

E Trong dinh li, c6 thé thay biét thitc A = b? — 4ac bang biéet thiic thu gon A’ = b2 — ac véi b = 26’%

Vi du 1. Xét dau ctia mdi tam thitc bac hai sau

@ f(r) =32 -z +1; @y =42*+ 4z + 1.

Vi du 2. Xét dau ctia méi tam thitc bac hai sau
@ f(z) = —22% + 42 — 5; @y=—x>+6x—09.
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Vi du 5. Tim nghiém va lap bang xét dau ctia tam thiic bac hai f(x) ting v6i do thi ham s6 y = f(z)
dudce cho & moi hinh sau.

y Yy Yy
)2
10) 1 T |
—1 } 1
2 O 1 T
X
a) b) ©)

Vi du 6. Dé xay dyng phuong an kinh doanh cho mot loai san pham, doanh nghiép tinh toan lgi nhuan
y (dong) theo cong thiic sau y = —20022 + 920002 — 8400000, trong d6 x 1a s6 san pham duge ban ra.
Cho biét doanh nghiép c6 1ai khi nao, bi 16 khi nao.
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2. BAI TAP VAN DUNG

Bai 1. Trong céc phat biéu sau, phat biéu nao ding, phat biéu nao sai?
a) ¥2 — 2z — 3 > 0 khi va chi khi 2 € (—o0; —1) U (3; +00).
b) 2? — 2z — 3 < 0 khi va chi khi = € [-1; 3].

Bai 2. Tim nghiém va 1ap bang xét dau ctia tam thitc bac hai f(x) v6i do thi duge cho § méi hinh

y
y y
2
1
1 1 1
\ 4 0 x “2 \o x
ol 1 2 z
_9
a) b) c)
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Bai 3. Xét dau ctia mdi tam thitc bac hai sau
@ f(x) = 32% — 4o + 1; @ f(x) =92% + 62 + 1; @ f(x) = 22? — 3z + 10;
@ f(z) = —bz? + 2x + 3; ® f(z) = —42? + 8z — 4; ® f(z) = —32*+3z — 1.

Bai 4. Mot cong ty du lich thong bao gia tien cho chuyén di tham quan ctia mot nhém khach
du lich nhu sau:

50 khach dau tien c6 gia 1a 300000 dong/ngusi. Néu c6 nhiéu hon 50 ngusi dang ki thi ¢t c6
them 1 ngudi, gia vé sé giam 5000 dong/ngudi cho toan bo hanh khach.

a) Goi x 1a s6 lugng khach tir nguoi thit 51 tré len clia nhom. Biéu thi doanh thu theo z.

b) S6 nguoi ctia nhém khach du lich nhiéu nhét 14 bao nhieu thi cong ty khong bi 167 Biét rang
chi phi thyc sy cho chuyén di 13 15080000 dong.

Bai 5. Bo phan nghién citu thi truong ctia mot xi nghiép xac dinh tong chi phi dé san xuat Q

san pham 1a Q2 + 180Q + 140000 (nghin dong). Gia st gia mdi san pham ban ra thi trusng la

1200 nghin dong.

a) Xac dinh lgi nhuan xi nghiép thu dugc sau khi ban hét Q san pham dé, biét ring lgi nhuan I3
hiéu ctia doanh thu trit di tong chi phi dé san xuat.

b) Xi nghiép san xuat bao nhiéu san pham thi hoa vén?

¢) Xinghiép can san xuat s6 san pham la bao nhieu dé khong bi 167
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BAI 5. BAT PHUONG TRINH BAC HAI MOT
?
AN
1. DINH NGHIA
Dinh nghia 1.
— BAat phuong trinh bac hai an z 1a bat phuong trinh c¢6 mot trong cac dang sau:
ar? +br+c<0;ax’ +br+c<0;az’> +br+c>0az° +br+c>0

trong d6 a, b, c 14 cac s6 thuyc da cho, a # 0.

— DAi voi bat phuong trinh bac hai ¢6 dang az? 4 bx+c¢ < 0, mbi s6 zg € R sao cho azd +brg+c < 0
dude goi 1a mot nghiém ciia bat phuong trinh do.
Tap hop cac nghiém ¢ nhu thé con dude goi la tap nghiém ctia bat phuong trinh bac hai da cho.
Nghiém va tap nghiém ctia cac dang bat phuong trinh bac hai an « con lai duge dinh nghia tuong
tu.

Nhan xét. Dé gidi bat phuong trinh bac hai (mot an) c6 dang f(x) > 0 (f(z) = az? 4+ bx +c), ta
chuyén viéc gidi bat phuong trinh dé vé viec tim tap hop nhitng gid tri cia x sao cho f(x) mang dau
"4 Cu thé, ta lam nhu sau

— Budc 1. Xdc dinh dau ciia hé s6 a va tim nghiém cia f(x) (néu cd).

— Buédc 2. St dung dinh li vé dau ciia tam thic bac hai dé tim tap hop nhing gid tri cia x sao cho
f(x) mang dau "+".

E Cdc bat phuong trinh bac hai c6 dang f(z) <0, f(x) >0, f(x) < 0 dugc gidi bing cdch tuong tu.%

Nhan xét.

— Gidi bat phuong trinh bic hai ax® + bx + ¢ > 0 la tim tap hop nhiing gid tri cia x 1ing vdi phan
parabol y = ax? + bz + ¢ nam phia trén truc hoanh.

— Tuong tu, gidi bat phuong trinh bac hai ax® + bz + ¢ < 0 la im tap hgp nhiing gid tri clia x 1ing
vdi phan parabol y = ax® + bx + ¢ ndm phia dudi truc hoanh.
Nhat vy, dé gidi bat phuong trinh bac hai (mot an) cé dang f(x) > 0 (f(x) = az® + bx + ¢) bing
cach st dung do thi, ta c6 thé lam nhu sau: Dua vao parabol y = ax® + bx + ¢, ta tim tap hop
nhitng gid tri ciia x wng voi phan parabol dé nam phia trén truc hoanh. Déi voi cdc bat phuong
trinh bac hai ¢6 dang f(x) <0, f(x) >0, f(z) <0, ta cing lam tuong tu.

Vi du 1. Cho bat phuong trinh bac hai mot an 22 — 4z + 3 < 0 (1). Trong cac gia tri sau day cta ,
gi& tri nao 1a nghiém ctia bat phuong trinh (1)?
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Vi du 2. Giai cac bat phuong trinh bac hai sau
@ 222 — bz + 2. @ —22 -2z + 8.

Vi du 3. Quan sat do thi 6 Hinh 27, Hinh 28 va gii cdc bat phuong trinh bac hai sau

@y =a2>-5r+4. @y =—x+ 3z.
Y
4 y=a?—5r+4
30
2,25 |-

y=—2%+32x

Hinh 27 I Hinh 28
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Vi du 4. Bac Diing muén ubén tdm ton phang c¢6 dang hinh chi nhat véi bé ngang 32 cm thanh mot
ranh dan nude bang cach chia tdm ton d6 thanh ba phan roi gap hai bén lai theo mot géc vuong (Hinh
25). Dé dam bao ki thuat, dién tich mat cit ngang ctia ranh dan nudc phai 16n hon hogc bang 120 cm?.

T cm T cm
32 cm Hinh 25

Vi du 5. Tim giao cac tap nghiém clia hai bat phuong trinh sau

420 -8<0 (3)vaz®-9<0 (4).

Vi du 6.

Mot tinh huéng trong huan luyén phao binh dude mo ta nhu y
sau: Trong mat phang toa do Ozy, khau dai bac duge biéu

thi bang diém O(0;0) v bia muc tiéu dugc biéu thi bing y = —a’a? + 10az
doan théng M N véi M (2100;25) va N(2100;15) (Hinh 29). M
Xa thii can xac dinh parabol y = —a?z? + 10az (a > 0) mo
ta quy dao chuyén dong ctia vien dan sao cho vien dan ban
ra tu k/héu dai bé}c phai cham vao bia muc tiéu. Tim gia tri 0 9100 x
16n nhat cia a dé xa tha dat duge muc dich trén.
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Vi du 7. Téng chi phi T (don vi tinh: nghin dong) dé san xuat @ san pham dugc cho bdi bicu thiic
T = Q% + 30Q + 3300; gia ban ctia 1 san pham la 170 nghin déng. S6 san pham dugc san xudt trong
khoang nao dé dam bao khong bi 16 (gia thiét cac san pham duge ban hét)?

2. BAI TAP VAN DUNG

Bai 1. Trong cac bat phuong trinh sau, bat phuong trinh nao 1a bat phuong trinh bac hai mot
an? Vi sao?

@ —2x+2<0. @ -~y —V2(y+1)<0. @ y>+a2?—22>0.

Bai 2. Dya vao d6 thi ham s6 bac hai y = f(x) trong mdi Hinh a),b), ¢), hay viét tap nghiém
ctia moi bat phuong trinh sau: f(z) > 0; f(x) < 0; f(z) > 0; f(z) <0.
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y y y
5
4 4 4
3 3 3
2 2 2
1 1 1
- z — z -1 1 2 4
1 qQ 1W 1Ql1 234 qQ 3
) ) —9
a) b) c)

Bai 3. Gidi cac bat phuong trinh bac hai sau
@ 222 — 5x +3 > 0. @ —x% —2x +8 <0.

@ 422 — 122 +9 < 0. @ —32% +Toe —4>0.
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Bai 5. Xét hé toa do Oth trén mit phang, trong d6 truc Ot biéu thi thoi gian ¢ (tinh bang giay)
va truc Oh biéu thi do cao h (tinh bang mét). Mot qua bong dude da len tit diem A(0;0,2) va
chuyén dong theo quy dao 1a mot cung parabol. Qua béng dat do cao 8,5 m sau 1 giay va dat do
cao 6 m sau 2 giay.

(1) Hay tim ham s6 bac hai biéu thi quy dao chuyén dong ctia qua béng.
(2) Trong khoang thdi gian nao thi qua béng van chua cham dat?

Bai 6. Cong ty An Binh thong béo gia tién cho chuyén di tham quan ctia mot nhém khach du
lich nhu sau 10 khach dau tién c6 gia 1a 800000 dong/ngusi. Néu c6 nhiéu hon 10 ngusi dang ki
thi ¢t ¢6 them 1 nguoi, gid vé sé gidm 10000 dong/ngudi cho toan bo hanh khach.

(1) Goi x 1 s6 luong khéch tit ngusi thit 11 tré lén ctia nhém. Biéu thi doanh thu theo .

(2) S6 ngudi ctia nhém khéach du lich nhiéu nhat 1a bao nhiéu thi cong ty khong bi 167
Biét rdng chi phi thuyc sy cho chuyén di 14 700000 dong/ngudi.
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BAI 6. HAI DANG PHUONG TRINH QUY VE
PHUONG TRINH BAC HAI

1. DINH NGHIA

Dinh 1i 1. Dé gii phuong trinh /f(z) = /g(z) (I), ta lam nhu sau

— Buéc 1. Binh phuong hai vé ctia (I) dan dén phuong trinh f(z) = g(z) roi tim nghiém cia
phuong trinh nay.

— Buéc 2. Thay timg nghiém clia phuong trinh f(z) = g(z) vao bat phuong trinh f(z) > 0(hodc
g(x) > 0). Nghiém nao thod man bat phuong trinh d6 thi gitt lai, nghiém nao khong thod man
thi loai di.

— Buéc 3. Trén co sé nhitng nghiém gitt lai & Bu6e 2, ta két luan nghiém ctia phuong trinh (T).

— Trong hai bat phuong trinh f(x) > 0 va g(x) > 0, ta thudng chon bat phuong trinh c¢6 dang
don gian hon dé thyc hien Budc 2.

— Ngudi ta ching minh dugc rang tap hop (s6 thuc) gitt lai 6 Budc 2 chinh 14 tap nghiém cta
phuong trinh (I).

Dinh Ii 2. Dé giai phuong trinh /f(z) = g(z) (II), ta lam nhu sau
— Budc 1. Giai bat phuong trinh g(z) > 0 dé tim tap nghiém ciia bat phuong trinh dé.

— Budc 2. Binh phuong hai vé ctia (IT) dan dén phuong trinh f(z) = [g(x)]? roi tim nghiém cta
phuong trinh do.

— Budc 3. Trong nhitng nghiém ciia phuong trinh f(z) = [g(x)]?, ta chi giit lai nhitng nghiém thuoc
tap nghiém ctia bat phuong trinh g(x) > 0. Tap nghiém gitt lai d6 chinh 14 tap nghiém ctia phuong
trinh (II).

Vi du 1. Gidi phuong trinh V22 — 6z — 4 = /z — 4. (1)
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Vi du 4. Trong bai todn ¢ phan md dau, hay giai thich vi sao thoi gian x (gid) dé hai xe bat dau chay
cho t6i khi cach nhau 5 km thod méan phuong trinh /(8 — 40x)% + (7 — 40z)? = 5. Sau d6, hay giai
phuong trinh trén.

2. BAI TAP VAN DUNC

Bai 1. Giai cac phuong trinh sau:

@ V222 — 3z —1=+2x + 3. @ V4r?2 — 62 — 6 = V22 — 6.
@ Vr+9=2x-3. @vV-—x:+4r—2=2—1.
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Bai 2. Giai cac phuong trinh sau:
OV2—x+2x=3 @QvV—a?+Tr—6+x=4

Bai 3. Dé leo len mot btic tuong, bac Nam ding mot chiée thang c6 chiéu dai cao hon biic tuong
d6 1 m. Ban dau, bac Nam dit chiéc thang ma dau trén ctia chiéc thang d6 vita cham ding vao
mép trén bitc tuong (Hinh 33a). Sau d6, bac Nam dich chuyén chan thang vao gan chan tudng
them 0,5 m thi bic Nam nhan thay thang tao v6i mit dat mot géc 60° (Hinh 33b). Biic tuong
cao bao nhiéu mét (lam tron két qua dén hang phan muoi)?

Hinh 33
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Bai 4.
Mot ngusi ding ¢ diém A trén mot bd song rong 300 m, chéo thuyen 300 m
dén vi tri D, sau d6 chay bo dén vi tri B cach C mot khoang 800 m
nhu Hinh 34. Van téc cheo thuyén la 6 km/h, van toc chay bo 1a 10
km/h va gid st van toc dong nude khong dang ké. Tinh khoéng cach
tit vi trf C dén D, biét tong thoi gian ngusi dé chéo thuyén va chay
bo tit A dén B 1a 7,2 phat.

Hinh 34
Bai 5.
Mot ngon hai dang dat tai vi trf A cach bo bién mot khoang A
cach AB = 4 km. Trén bo bién c6 mot cai kho & vi tri C
cach B mot khodng 1a 7 km. Ngudi canh hai dang c6 thé
cheo thuyén tit A dén vi tri M trén bd bién véi van toc 3 4 km
km /h roi di bo dén C' véi van toc 5 km/h nhu Hinh 35 . Tinh
khoang cach tit vi tri B dén M, biét thoi gian ngusi dé di 5 o o
tit A dén C' 1 148 phat. e ———— "
7 km
Hinh 35
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BAI 7. BAI TAP CUOI CHUGNG III

Bai 1. Tim tap xac dinh ctia méi ham sé sau

Bai 2.
Do thi 6 hinh 36 cho thay su phu thudc cia  Lugng cung hang héa
lugng hang héa duge sdn xuat (cung) (don vi: (sin pham)

san pham) bdi gid ban (don vi: trieu dong/san
pham) dbi véi mot loai hang héa.

(1) X&c dinh lugng hang hoa duge san xuét
khi mic gia ban 1 sdn pham la 2 trieu

dong; 4 triéu dong. /
(2) Biét nhu cau thi truong dang can la 600

san pham. Héi v6i mitc gia ban 1a bao 600

nhiéu thi thi truong can bang (thi truong

can bang khi san lugng cung bing san /

lugng cau)?

0 2 4 . Gia .
(trieu dong/sédn pham)
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Bai 3. Mot nha cung cap dich vu Internet dua ra hai géi khuyén méai cho nguoi ding nhu sau:
Go6i A: Gia cude 190000 ddng/thang.

Néu tra tién cude ngay 6 thang thi duge ting them 1 thang.

Néu tra tién cuéc ngay 12 thang thi dugc tang them 2 thang.

Goi B: Gia cude 189000 dong/thang.

Néu tra tién cuéc ngay 7 thang thi s6 tién phai tra cho 7 thang d6 1a 1134000 dong.

Néu tra tien cudc ngay 15 thang thi s6 tién phai tra cho 15 thang d6 1a 2268000 dong.

Gia st 6 thang st dung Internet 14 z (z nguyén duong).

(1) Hay lap cac ham s6 thé hien sb tién phai tra it nhat theo mdi géi A, B néu thoi gian ding
khong qua 15 thang.

(2) Néu gia dinh ban Minh diing 15 thang thi nén chon géi nao?

Bai 4. Quan sat do thi ham s6 y = ax? + bz + ¢ ¢ hinh 37a va hinh 37b r6i néu:

@ Dau ctia heé s6 a; @ Toa do dinh va truc déi xiing;
3) Khoang dong bién; @ Khoang nghich bién;
® Khoang gia tri  ma y > 0; ® Khoang gia tri z ma y < 0.

Y Y

—

Ry
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Bai 5. Vé do thi cia mdi ham sb sau
®y=x*—3v — 4 @y=2a*+22+1; @y=—a>4+22—2.

Bai 6. Lap bang xét dau mdi tam thiic bac hai sau
@ f(z) = =322 + 4z — 1; @ f(x) = 2% — 2 — 12; @ f(z) = 1622 + 242 + 9.

Bai 7. Gii cac bat phuong trinh bac hai sau
@® 222 + 3z + 1> 0; @ —3x*+x+1>0; @) 42® +4x+1>0;
@ —162° + 8z — 1 < 0; ® 222 +x+3<0; ® —32% +4x —5 < 0.
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Bai 8. Giai cac phuong trinh
@ Ve +2=u1;
@ V22 + 317 —2=+22+ x + 6;
@V22+3r—1=x+3.

Bai 9. Mot ki su thiét ké duong day dien tiu vi tri A dén vi trf S va tit vi tri S dén vi tri C
trén cti lao nhu Hinh 38. Tién cong thiét ké moi ki-lo-mét duong day tit A dén S va tit S dén
C lan lugt 1 3 tricu dong va 5 tricu dong. Biét tong s tién cong la 16 tricu dong. Tinh tong s6
ki-16-mét duong day da thiét ké.

W

-,

Ly
il l

=
S ————

‘\\y
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BAI 8. GIA TRI LUGONG GIAC CUA MOT
GOC TU 0° DPEN 180°. DINH LY COSIN VA
DINH LY SIN TRONG TAM GIAC

1. GIA TRI LUONGC GIAC CUA MOT c¢OC TU 0° DEN 180°

Trong mit phang Oxy, nita duong tron tam O,
nim phia trén truc hoanh, ban kinh R = 1
duge goi 1a mia duong tron don wvi. V6i mdi
goc a (0° < a < 180°), ta xac dinh mot diém
M (x¢;yo) duy nhat sao cho 2OM = a. Tit d6
ta c6 dinh nghia sau day.

Dinh nghia 1.

e sin cua goéc a, ki hiéu 1a sin o, duge xac dinh béi: sin a = yo;

e cosin cta goc a, ki hiéu la cos a, duge xac dinh bdéi: cos a = xg;

tang ctia goc a, ki hiéu la tan «, duge xac dinh béi tana = % (xo #0);
Lo

x
cotang clia goc a, ki hieu la cot o, duge xéc dinh béi cot v = =2 (yo # 0).

Cac s6 sin a, cos a, tan ay, cot a dugde goi 1a cac gid tri luong gidc clia goc a.

Vi du 1. Tinh cac gia tri lugng giac cia goc 0°, 90°, 180°.
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Tt dinh nghia, ta suy ra

sin o

(o # 90°);

e tana =
COS &

(O° < a < 180°);

cota =

sin a

sin (90° — a) = cosa (0° < a < 90°);

e cos(90° — a) =sina (0° < a < 90°);
o tan (90° —a) = cot o (0° < v < 90°);

e cot(90° —a) = tana (0° < a < 90°).

Véi 0° < a0 < 180°, ta co
e sin (180° — a) = sin
e cos (180° — a) = — cos
e tan (180° — a) = —tana (a # 90°);
e cot (180° —a) = —cota (v # 0°, «a # 180°).

Vi du 2. Khong diing may tinh cam tay, tinh gia tri ctia biéu thic

T = cos 15° — sin 35° + cos 55° + cos 165° — cos 180°.

Bang gia tri lugng gidc clia mot sd goc dic biét.
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o 0° | 30° | 45° | 60° | 90° | 120° | 135° | 150° | 180°
. 1| V2] V3 V3 | v2 | 1
sma | 0| = | — | —= | 1 — — = 0
2 2 2 2 2 2
V3| V2|1 1| V2| V3
cosa | 1| —|—| = | 0| —= | —|—F] —1
2 2 2 2 2 2
3 3
tana | 0 \/?— 1 | V3] | | =v3| —1 —\/?_ 0
3 3
cota | | | V3| 1 ‘/?_ 0 —‘/?_ 1 =3

2. DINH LY COSIN

Dinh 1li 1 (Dinh 1y c6sin).
Cho tam giac ABC ¢6 BC =a, AC =b, AB = c. Khi d6

a? = b% + 2 — 2bccos A;
b = a® + ¢* — 2accos B;
& =a*+b* —2abcos C.

Hé qua 1.

cos A =
2bc
2 2 _ 2
2ac
a? + b —
cosC = ———.

2ab

b2+02—a2'

Vi du 4. Cho tam gidc ABC ¢6 AB =3, AC =5 va A = 120°.

(1) Tinh cos A;
(2) Tinh do dai canh BC.

Vi du 5. Hai may bay ciing xuat phat tit mot san bay A va bay theo hai huéng khac nhau, tao véi
nhau mot goc 60°. May bay thit nhat bay véi van toc 650 km /h, may bay thit hai bay vé6i van toc 900
km/h. Sau hai gig, hai may bay cadch nhau bao nhiéu ki-16-mét (1am tron két qua dén hang phan tram)?
Biét rang hai may bay bay theo dudng thing va sau hai gi cd hai may bay chua déu ha canh.

& GV: VU NGOC HuY 72

SACH GIAO KHOA



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

3. DINH LY SIN

Dinh 1i 2 (Dinh ly sin).

Cho tam giac ABC ¢6 BC' = a, AC = b, AB = ¢ va ban kinh duong A
tron ngoai tiép R. Khi dé6 /N
a b c
= = = 2R.
sinA sinB sinC ki R 0]
B - C

Tt dinh 1y sin, ta rat ra hé qua sau day
Hé qua 2.

a=2R-sin A;

b= 2R -sin B;
c=2R-sinC.

Dinh 1y sin cho ta mdi tuong quan (ti 1é thuan) gitta do dai canh va do 16n cia géc doi dién trong
mot tam giac.

Vi du 6. Cho tam gidc ABC c¢6 A = 120°, B = 45° va CA = 20. Tinh

(1) sin A;
(2) Do dai canh BC va ban kinh dudng tron ngoai tiép R ctia duong tron ngoai tiép tam giac.
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Vi du 7.

Cac nha khéo ¢6 hoc tim duge mot manh chiée dia ¢6 hinh tron bi

v8. Dé xac dinh dudng kinh ctia chiéc dia, cac nha khao c6 lay ba O-
diém trén vanh dia va tién hanh do dac thu dugc két qua nhu sau B

BC = 28,5 cm, BAC = 120°. Tinh dudng kinh ctia chiéc dia theo

xang-ti-mét (1am tron két qua dén hang don vi).

4. BAI TAP VAN DUNC

Bai 1. Cho tam gidc ABC ¢6 AB = 3,5; AC =17,5; A = 135°. Tinh do dai canh BC va ban kinh
R ctia duong tron ngoai tiép tam gidc (lam tron két qua dén hang phan muoi).

Bai 3. Cho tam giac ABC ¢6 AB =6, AC =7, BC' = 8. Tinh cos A, sin A va ban kinh R cua
duong tron ngoai tiép tam giac ABC.
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Bai 4. Tinh gia tri ding clia cdc biéu thiic sau (khong diing may tinh cam tay).
(1) A = cos0° + cos 40° + cos 120° + cos 140°;
(2) B = sin5° + sin 150° — sin 175° 4 sin 180°;
(3) C = cos15° + cos 35° — sin 75° — sin 55°;
(4) D = tan25° - tan 45° - tan 115°;

(5) E = cot 10° - cot 30° - cot 100°.
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Bai 6.

Dé do khoang céch tit vi tri A dén vi tri B & hai bén bo B
mot cai ao, ban An di doc bd ao tit vi tri A dén vi tri C

\Et\ién hanh do/céigéc BAC, BCA. Biét AC = 25 m,

BAC = 59,95°, BCA = 82,15° (hinh vé bén). Héi khoang

cach tit vi tri A dén vi tri B 1a bao nhiéu mét (lam tron

két qua dén hang don vi)?

Bai 7. Hai tau danh ca ciing xuat phat tit bén A va di thing déu vé hai vimg bién khac nhau,
theo hai huéng tao vdi nhau géc 75°. Tau thit nhat chay véi van tdc 8 hai i mot gio va tau thi
hai chay véi toc do 12 hai 1 mot gio. Sau 2,5 gio thi khoing cach gitta hai tau 13 bao nhiéu hai Ii
(lam tron két qua dén hang phan muoi)?

Bai 8.
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Ban A ding 6 dinh clia toa nha va quan sat chiée diéu, nhan thay
gbc nang (goéc nghiéng gitta phuong tit mat clia ban A t6i chiée diéu
va phuong nam ngang) 1a a = 35°%; khodng cach tir dinh toa nha t6i
mat ban A 1a 1,5 m. Cung ltc d6 & dudi chan toa nha, ban B ciing
quan sat chiéc diéu va thay goc nang 1a 8 = 75°; khodng cach tir
mit dat t6i mat ban B ciing 1a 1,5 m. Biét chiéu cao ctia toa nha la
h =20 m (minh hoa & hinh bén). Chiéc diéu bay cao bao nhiéu mét
so v6i mat dat (1am tron két qua dén hang don vi)?
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BAI 9. GIAI TAM GIAC

1. TINH CAC CANH VA GOC CUA TAM GIAC DUA TREN MOT SO
DIEU KIEN CHO TRUOC

Mot tam giac hoan toan xac dinh néu biét mot trong nhitng dit kién sau:
— Biét do dai hai canh va do 16n géc xen gitta hai canh do;
— Biét do dai ba canh;
— Biét do dai mot canh va do 16n hai géc ké véi canh do.

Giai tam gidc 1a tinh cac canh va cac goc cua tam giac dya trén nhitng dit kién cho trude.
Vidu 1. R
Cho tam giac ABC ¢6 AB = 15, AC = 35, A = 60° (hinh bén). A

Tinh canh BC (lam tron két qua dén hang phan musi) va goc B 50?
(lam tron két qua dén do). s 35

B C
Vi du 2.

Cho tam giac ABC ¢6 AB =6, BC =10, CA = 14 (hinh bén). Tinh s6 4
do gbc B.
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Cho tam gide ABC ¢6 BC = 100, B = 60°, C' = 40° (hinh bén).
Tinh goc A va cac canh AB, AC (1am tron két qua dén hang phan
muoi) cia tam giac do.

2. TINH DIEN TICH TAM GIAC

Cho tam giac ABC ¢6 BC' =a, CA=0b, AB = c. Ki hiéu hy, hy, h. 1a
cac dudng cao clia tam giac ABC' lan lugt vé tit cac dinh A, B, C. Khi
do6, dién tich S cta tam gidc ABC la

1 1 1

_Széa'hazib'hb:§c'hc

1 1 1
— S = §bcsinA = §casinB = éabsinC’.

- a+b+c

— S=pp—a)p=b)p—c), voi p= —5—.

Vi du 4. R

Cho tam gidc ABC ¢6 AB =7,5; AC = 15,5; A = 75° (hinh bén). Tinh

dién tich S cta tam giac ABC (lam tron két qué dén hang phan mudi).

A

75° 15,5

& GV: VU NGOC HUuY 79

SACH GIAO KHOA



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

Vi du 6.

Manh vuon hinh tam giac ctia gia dinh ban Nam c6 chiéu dai cac N
canh 1a MN =20 m, NP =28 m, MP = 32 m (hinh bén). Héi

dién tich manh vuon cta gia dinh ban Nam la bao nhiéu mét vuéng

£ N . 28
(lam tron dén hang phan muoi)? 20 m "

3. AP DUNC VAO BAI TOAN THUC TIEN

Vidu 7.

Ditng 6 vi tri A trén b bién, ban Minh do duge géc nghiéng
so v6i bd bién t6i mot vi tri C' trén dao 1a 30°. Sau d6 di
chuyén doc ba bién dén vi trf B cach A mot khoang 100 m
va do duge géc nghiéng so v6i ba bién t6i vi tri C' da chon
14 40°. Tinh khoang céch tit vi trf C' trén dao t6i bo bién
theo don vi mét (lam tron két qua dén hang phan muoi).

Iy 100 m s
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Vi du 8. Trong lan dén tham quan théap Eiffel (6 Thi do Paris, Phap), ban Phuong muén ude tinh do
cao clia thap. Sau khi quan sat, ban Phuong da minh hoa lai két qua do dac 6 Hinh 27. Em hay gitp
ban Phuong tinh do cao h ctia thap Eiffel (lam tron két qua dén hang don vi).

D

A 154 m B C
Hinh 27

Vidu 9. Tu trén néc nha ciia mot toa nha cao 18,5 m, ban Nam quan sat mot cai cay cach toa nha
30 m va dung gidc ké do duge goc lech gitta phuong quan sat goc cay va phuong nam ngang 1a 34°, goc
lech gitta phuong quan sat ngon cay va phuong nam ngang l1a 24°. Biét chiéu cao cia than gidc ké la
1,5 m. Chiéu cao clia cai cay la bao nhieu mét (lam tron két qua dén hang phan muoi)?

Vi du 10.
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Dé tinh duong kinh va dién tich clia mot miéng giéng nude ¢d ¢6 dang A
hinh tron, ngudi ta tién hanh do dac tai ba vi tri A, B, C trén thanh B 145° C
giéng. Két qua do dugc 1a BC' = 5 m, BAC = 145°. Dién tich cia 5m

miéng giéng 1a bao nhieu mét vuong (1ay 7 ~ 3,14 va lam tron két qua
dén hang phan tram)?

4. BAI TAP VAN DUNG

Bai 1. Cho tam giac ABC ¢6 BC =12, CA =15, C = 120°. Tinh
(1) Do dai canh AB.
(2) S6 do cac goc A, B.
(3) Dien tich tam giac ABC.
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Bai 3. Cho tam giac ABC' ¢6 AB = 100, B= 100°, C = 45°. Tih

@ Do dai cac canh AC, BC. @ Dién tich tam giac ABC.

Bai 4. Cho tam giac ABC ¢6 AB =12, AC = 15, BC' = 20. Tinh

@ Sb do cac goc A, B, C. @ Dién tich tam gidac ABC.

Bai 5. Tinh do dai canh AB trong moi truong hop sau:
C C

5,2 m 3,6 m 5,2 m 3,6 m

40° 40°

Hinh 29 Hinh 30

& GV: VU NGOC HUY 83 SACH GIAO KHOA



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

Bai 6.
Dé tinh khoang céch gitta hai dia diem A va B ma ta
khong thé di tric tiép tit A dén B (hai dia diém nam &

hai bén bd mot ho nude, mot dam lay,. . .), ngudi ta tién
hanh nhu sau: Chon mot dia diém C sao cho ta do dugc
cac khoang cach AC, C'B va goc ACB. Swﬁ do, ta B
nhan dugc AC = 1 km, CB = 800 m va ACB = 105°

(minh hoa ¢ hinh bén). Tinh khodng cach AB (lam tron

két qua dén hang phan mudi theo don vi mét).

Bai 7.

Mot ngusi di doc ba bien tit vi tri A dén vi tri B va quan sat
mot ngon hai dang. Goc nghiéng ctia phuong quan sat tit cac
vi tri A, B t6i ngon hai dang v6i ducng di ctia ngusi quan sat
1a 45° va 75°. Biét khoadng cach gifta hai vi tri A, B 1a 30 m.
Ngon héi ding cach bs bién bao nhieu mét (Iam tron két qua
dén hang don vi)?
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5 TIM HIEU THEM

Cho tam gidc ABC ¢6 BC' =a, CA=bva AB =c.
1. Cong thiic tinh do dai duong trung tuyén

Goi mg, my, me 1a do dai cac dudng trung tuyén lan luot xuat A
phét tt cac dinh A, B, C ctua tam giac ABC'. Ta ¢6

, P4+ a
Ma =" 7" c Ma  \b
,  4ad b
my, = 9 —Z
s a+b P
Me=—5— "7 B D C

2. Cong thtic tinh ban kinh duong tron noi tiép va ban kinh dudng tron ngoai tiép
tam giac

— Ban kinh duong tron noi tiép cta tam giac ABC' la
S

r=—.

p

— Ban kinh duong tron ngoai tiép ctia tam giac ABC' la
o abc
48T
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BAI 10. KHAI NIEM VEC-TO

1. DINH NGHIA

Dinh nghia 1. Véc-to la doan théng c6 huéng.

Véc-to c6 diem dau 1a A, diém cudi 1a B duge ki hieu 1a zﬁ, doc 1a “véc-to AB”.
Duong thing d di qua hai diém A va B la gia clia véc-to @ :

D6 dai doan thing AB 1a do dai cita vée-td AD, ki hieu la (ﬂ%‘

Vi du 1. Cho hai diém phan biet H, K. Viét hai véc-to ma diem dau va diém cudi 1a H hoiic K.

Vi du 2.

Tinh do dai cia cic vée-to AL, OD va MN
hinh, biét ring do dai canh clia 6 vuong bang 1
cm.

Dinh nghia 2. Véc-to cung phuong. Véc-tg cung hudng.
Hai véc-to duge goi 1a ciing phuong néu gia clia chiing song song hoac triing nhau.

n Néu hai véc-to ciing phuong thi hodc ching cuing huéng hoac ching ngude huéng. %
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Vi du 3.
Trong hinh bén, tim véc-to cing huéng véi véc-to E ngugc
huéng véi véc-tc AB. N M

Dinh nghia 3. Hai véc-to bang nhau.
Hai véc-to 1@ @ bang nhau néu ching ciing huéng va cting do dai, ki hieu 1@ @

%
Khi khong can chi ro diém dau va diém cudi clia véc-to, véc-to con duge ki hieu a @ , b, 7, 7, e
Do dai clia vée-to @ duge ki hieu 1a |E>|

_>
— Hai vée-to @ b bang nhau néu ching ciing huéng va cuing do dai, ki hiéu « ad=5b.

— K_h>1 cho trude véc-to @ va didm O, thi ta luon tim dugc mot diém A duy nhat sao cho
OA =

Vi du 4.
Cho hinh binh hanh ABCD. A B

@ Véc-to ndo bang véc-to AL?

@ Véc-to nao bang véc-to AD?

Dinh nghia 4. Véc-to-khong la vec to (&;ilem dau va diém cudi tring nhau, ki hieu la O
lecacdlembatklA B, C ta co O =AA= B? C?
Véc-to AA nam trén moi duong thing di qua A. Ta quy uéc O (véc-to-khong) cuing phuong va cling

huéng véi moi véc-to; ’ 0 ‘ = 0.

n Bt @ AL B (it alve Bk v o T AS —

Dinh nghia 5. Bicu thi mot s6 dai lugng c6 huéng bang véc-to.
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Vi du 5.
Khi treo ba vat, mdi vat sé tdc dung vao thanh treo mot luc (trong luc) nhu 6
hinh. Nhan xét dic diém vé phuong, huéng clia ba véc-ta biéu thi trong lec.

2. BAI TAP VAN DUNC

Bai 1. Cho A, B, C la ba diém théng hang, B nam giita A va C. Viét cac cip véc-to ciing hudéng,

Bai 2. Cho doan thang M N c6 trung diém 1a I.
@ Viét cac véc-to khac véc-to-khong co6 diém dau, diém cudi 1a mot trong ba diem M, N, I.

@ Véc-to nao bang MI? Bang NI?
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Bai 3. Cho hinh thang ABCD c¢6 hai day 1a AB va C'D. Tim véc-to
@ Cing huéng véi AB. ® Neuge hténg véi AL.

Bai 5.
Quan sat rong roc hoat dong khi ding luc dé kéo mot dau clia rong roc.

Chuyén dong ciia cic doan day dude mo ta bing cac vée-to @, b, ¢.

(1 Hay chi ra cac cap véc-to cung phuong.

@ Trong cac cip véc-to do, cho biét ching ciing huéng hay ngudc
huéng.
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BAI 11. TONG VA HIEU CUA HAI VEC-TO

1. DINH NGHIA

Dinh nghia 1. Tong ctia hai véc-to.
V6i ba diem bat ki A, B, C, véc-to AC duge goi 1a tdng ctia hai véc-to AB va B
BC', ki hieu 1a AC — AB + BC.

Cho hai véc-to @, Z)

Lay mot diém A tuy ¥, vé 1@ =, B? =
Véc-to 1@ dugc goi 1a tong ciia hai véc-to a va 7, ki hiéu 1@ =d+ ?
Phép lay tong ctia hai véc-to con dude goi 1a phép cong véc-to.

b,

Vi du 1. Cho tam giac ABC' ¢6 trung tuyén AM. Chitng minh AB + MC = AM.

Dinh nghia 2. Quy tic hinh binh hanh.
Néu ABCD 1a hinh binh hanh thi ADB + AD = AC. A D

B C

Vi du 2. Cho hinh chit nhat ABCD. Chig minh ]A‘é + ﬂ))‘ - ’Ei + @(.

2 —
Tinh chat 1. V6i ba véc-to tuy ¥ @, b, ¢ ta co

- = )
— d+ b = b +d (tinh chat giao hoan);

|
o

_l’_

=

) +7 =17+ (7 + ?) (tinh chat két hop);
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- )
— @+ 0 =0 +d = (tinh chit clia véc-to-khong).

2 - . . -
Tong ba véc-to d+0b+7 duge xac dinh theo mot trong hai cach (E) + b ) +7 hoac q +

(7+?).

Vi du 3. Cho bén diém A, B, C, D. Chitng minh A + CD + BC = AD.

Dinh nghia 3. Hai véc-to déi nhau.

Véc-to ¢6 cung do dai va nguge hudng véi véc-to a dugce goi 1a véc-to doi clia véc-to 7, ki hiéu la -a.
Hai véc-to @ va —d dugde goi 1a hai véc-to d@) nhau.

Quy udc: Véc-to doi clia véc-to 0 1 vée-to 0.

— a+(—a):(—a)+7=6>.

. - . ‘. . —_— - =
— Hai véc-to @, b 1a hai véc-to dbi nhau khi va chikhi @+ b = 0.

L il hai Giem A, B) ta col AB - BA = 0,

— Véibadiém A, B, C bt ki, ta c6 AB+BO+CA=T10

2 o —
Vi du 4. Cho [ 1a trung diém cia doan thang AB. Ching t6 I A
déng thiec lien hé gitta hai véc-to do.

VA I? 1a hai véc-to d6i nhau. Viét

Vi du 5. Cho tam giac ABC' c6 trong tam G. Goi M la trung diém ctia BC va D la diém dbi xiing
v6i G qua M. Ching minh

® GB+GC = GD.

®GA+GB+GC =T,
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n G la trong tam ctia tam giac ABC khi va chi khi (T‘l + Cﬁ + G? = 6)

Dinh nghia 4. Hiéu cia hai _\)féc—to. . .
Hiéu cta véc-to @ va vée-to b 1a tong clia véc-to d va vée-to dbi clia vée-to b , ki hieu 1a a—b.
Phép 14y hiéu ctia hai véc-to con duge goi 1a phép trit véc-to.

Vi du 6.
Cho ba diém A, B, O. Véc-to O? — O_1>4 la véc-t6 nao? A

nvaibadiémbétkiA,B,Otacéﬁz(ﬁ—&i.

Vi du 7. Cho bén diém bat ki A, B, C, D. Chimg minh AL — AD+CD—CB = 0.
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2. BAI TAP

Bai 1. Cho ba diém M, N, P. Vée-to T = NP + MN biing véc-to nao sau day?
A. PN, B. PMM. c. MP. D. NJM.

Bai 2. Cho ba diém D, E, G. Véc-to ¥ = ﬁ + —l@ bang véc-to nao sau day?

A. EC. B. GE. C.G D. ED.

Bai 3. Cho bén diém A, B, C, D. Chiing minh

1) AL +CD = AD + OB;
@) AB+CD+BC+DA=T.

Bai 4. Cho hinh binh hanh ABCD, goi O la giao diém ciia AC va BD. Cac khang dinh sau
ding hay sai?
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@ |AB + AD| = |AC|;
@ zﬁ‘f‘gﬁ:@;
® OA+O0B=0C+0D.

Bai 5. Cho dudng tron tam O. Gia sit A, B 1a hai diém nim trén dudng tron. Tim diéu kién can
va du dé vée-to OA va OB déi nhau.

Bai 6. Cho ABCD la hinh binh hanh. Ching minh MB — MA = MC — MD véi méi diém M
trong mit phang.

Bai 7. Cho hinh vuong ABCD c6 canh a. Tinh do dai ciia cac véc-to sau
1 DA+ DC.
@ AL — AD.
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® O—1>4 + @ v6i O la giao diém ctia AC va BD.

— Y
Bai 8. Cho ba luc ﬁﬁl =0A, 1?2 = O? va F3 = O? cling tac dong vao mot vat tai diem O va vat
ding yen. Cho biét cuong do ctia ?1, FQ déu 13 120 N vd AOB = 120°. Tim cudng do va huéng
cua lue F3.

Bai 9. Mot dong song chay tit phia bic xudng phfa nam véi van toc 1a 10 km/h. Mot chiéc ca
no chuyén dong tit phia dong sang phia tay véi van tdc 40 km/h so v6i mit nude. Tim van tbe
cua ca nd so véi b song.
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BAI 12. TiCH CUA MOT SO VOI MOT VECTO

1. DINH NGHIA

. ~ A N % s 2 L 2,0 N ~ , PN
Pinh nghia 1. Cho s6 thuc k # 0 va vectd @ # 0. Tich cia s6 k v6i vecto @ 1a mot vecto, ki hieu
1a kﬁ, duge xac dinh nhu sau:

— Cing hudng véi vects @ néu k > 0, nguoce huéng véi vecto @ néu k < 0.
— (€6 do dai bang |k| - | ).
. - =
Quyu’dc:O?z kO = 0.
Phép lay tich ctia mot s6 v6i mot vecto goi 1a phép nhan so vdi vecto.
Vi du 1. Cho B la trung diém ctia doan thang AC. Tim s6 k trong mdi trusng hgp sau:

@C‘_j‘l:k@;

i

Vi du 2. Vat thit nhat chuyén dong thing déu tit A dén B véi toc do 1a 9 m/s va vat thit hai chuyén
dong thang déu tit B dén A véi téc do 1a 6 m/s. Goi U1, Uy 1an luot 1a cac vecto van tde clia vat thi
nhét va vat thit hai. C6 hay khong s thuc k théa man U = k0 ?

2. TINH CHAT
Véi hai vecto bat ki ﬁ, ? va hai s6 thuc h, k, ta c6
— k(@) =kT+RE k(D) = kT kD

— (h+k)d =hd +kd;
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— h(kd) = (hk)d;

1d =d; (-1)d =-7d.

Nhan xét. k@ = 0 khi va chi khi k = 0 hode @ = 0.

Vi du 3. Cho ba diém A, B, C. Chiing minh

@) 248 + 2BC = 2AC:
@ 3(5AC) + CB - 4AC = AB

3. MOT SO UNG DUNG
1. Trung diém ctia doan thang

2 P 2 , 2 — 2 £
Tinh chat 1. Neéu [ la trung diém cua doan thang AB thi M A + ]\ﬁ = 2m véi diem M bat ki.

2. Trong tam cua tam giac

Tinh chit 2. Néu G la trong tam ciia tam gidc ABC thi MA+ MB + MC = 3MG vé6i diém M bat

ki.

Vi du 4. Cho tit gidc ABCD c6 M, N lan lugt 1a trung diém ctia hai canh AB va CD. Goi G 1a trung
i e o th tog minh GA 4 G + GO + GD —

diem cua doan thang M N. Ching minh GA+ GB+GC +GD = 0.

3. Diéu kién dé hai vecto cting phuong. Diéu kién dé ba diém thing hang

2 N N 2 - = — P
Tinh chég& Didu kién can va di dé hai vecto @ va b (b # 0) cung phuong 1a ¢c6 mot s6 thuc k
@& d=kb.
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Tinh chat 4. Diéu kién can va di dé ba diém phan biet A, B, C thing hang 1a c6 sb6 thuc k dé
AB = KAC.

Vi du 5.
Cho tam gidc OAB. Diém M thuoc canh AB sao cho A

2
AM = SAB.Ké MH | OB, MK || OA (Hinh 60). Gié st

— 7. 0B =

. — —
(1) Biéu thi ﬁ; theo @ va OK theo b . a

(2) Biéu thi O—]\>4 theo 7, ? @)

Hinh 60

Nhan xét. Trong mdt phdng, cho haz vecto @ va b khong cung phuong. Véi moi vecto < 6 duy nhat

cap s6 (z;y) théa man @ =zd +yb

4. BAI TAP

Bai 1. Cho hinh thang MNPQ, MN || PQ, MN = 2P g Phat biéu nao sau day la dang?
A. MN =2P0. B. MO = 2ND. C. MN = —2P0.  D. MQ = —2NP.

Bai 2. Cho doan thing AB = 6 cm.

(1) Xac dinh diém C théa man 1@ 5@

& GV: VU NGOC HUY 98 SACH GIAO KHOA



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

Bai 3. Cho tam giac ABC ¢6 M, N, P lan lucgt la trung diém ctia BC, CA, AB. Ching minh
1
@ AP + 537 — AN,
@ BC +2MP = BA.

Bai 4. Cho tam giac ABC. Cac diéem D, E thudc canh BC théa man BD = DE EC. Gia st

B:% 1@ b. BleudlencacvectdB? Eﬁ ﬁ E fﬁtheo_> b.

¢

Bai 5. Cho tit gidc ABCD c6 M, N lan lugt 1 trung diém ciia hai canh AB va CD. Goi G la
trung diém ctia doan thang M N, E 1 trong tam tam giac BC'D. Chitng minh:

@ ﬂ+ﬁ+ﬁ+ﬁz4ﬁ;
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@E—1>4:4ﬁ;

(3) Diém G thuoc doan thang AFE va fTCS = zzﬁ

%
Bai 6. Cho hinh binh hanh ABCD. Dat AB = @, AD = b. Goi G I trong tam ciia tam gidc
ABC'. Biéu thi cac vec-to f@, C@ theo hai vec-to @, b .

Bai 7. Cho tam gidc ABC. Cac diém D, E, H théa man

bB - L5, 2 - L3¢, 7 - 2.
(1) Biéu thi mbi vec-to zﬁ, 17[?, ﬁ theo hai vec-to E, 1@

(2) Chitng minh D, E, H théng hang.
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BAI 13. TICH VO HUONG CUA HAI VEC-TO

Trong vat 1i, néu c6 mot e ? tac dong lén mot vat tai didm O va lam cho vat 7
dé di chuyén mot quang duong s = OM (Hinh 63) thi cong A ciia lyc F dugce
s
tinh theo cong thic A = ‘?‘ . ‘OM‘ - cos ¢ trong do ’?’ dugc goi la cuong do ® s

O  Hmh6s M
N - . P N
ctia luc F tih bang Newton (N), )OM’ la do dai cta véc-to OM tinh bang mét "

- N
(m), ¢ la gbc gitta hai véc-to OM va ?, con C@% A tinh bang Jun (J).

4 - 2
Trong Toén hoc, gié tri clia biéu thic A = ‘ ’ : ‘OM ‘ - cos ¢ (khong ke don vi) duge goi la gi?

1. DINH NGHIA
1. Tich vo huéng clia hai véc-to c6 ciing diém dau

Dinh nghia 1._> R
Cho hai véc-to OA, O? khac O trong mat phang (Hinh 64). B

—
— Gggiﬁ’a hai véc-to OA, O? la goc gitra hai tia OA, OB va dugc ki hieu la
(04,0B).

O  Hmnh6;, A
. — . —
— Tich v6 huéng ctia hai véc-toc OA va @ 1a mot so, ki hieu OA - O?, dugce

xac dinh bdéi cong thic O—1>4 . O? = ‘(74‘ : )O?‘ - coS <ﬁ4, @)
Vi du 1. Cho tam giac ABC vuong can tai A va AB = 4cm.
a) Tinh do dai canh huyén BC.

b) Tinh AB - AC; BA - BC.

=~ —
I\ Cho tam giac ABC vuong tai A c6 B =30°, AB = 3cm.Tinh BA - B?; C_jzl . C@

2. Tich v6 huéng cta hai véc-to tuy v

Dinh nghia 2. N R .
Cho hai véc-to @, b khac 0. Lay mot diém O va vé véc-to OA = @, " A

OB =T (Hnh 65). =

O  Hmhé6s B
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— — —
— Goc gitta hai véc-to 7, b, ki hiéu la (7, b ), la goc gitta hai véc-to OA, @

— —
E_i- b, 1a tich v6 huéng ctia hai véc-té OA va
b

a4 mot s6 thuc duge xéc dinh béi cong thiic

_>
— Tich vo6 huéng cia hai véc-to @ va b, ki hieu
O? ._1>\Thu’ vay tic_lg vo huéng El;la hai véc-to @ va
@b :\7]-‘19’-(:08(7, b).
P2 s ~ Z, 2 ~ z A N 2,2 7 % N S
Quy udc: Tich vd hudng ciia mot véc-to bat ki v6i vée-to 0 1a so 0.

— (2.%)=(v.3).

I

a - . . " p L 2 LA - <
— Neu <E>, b ) = 90° thi ta no6i hai véc-to 7, vuong goc véi nhau, ki hiéu @ L b hoac

7L7.Khid67-7:|?|-‘?’-cosgoozo.

— Tich vo huéng clia hai véc-to cting huéng bang tich hai do dai clia ching.

— Tich vo huéng ctia hai véc-to nguge huéng bang sd ddi ctia tich hai do dai ctia ching.

Ta co Lhé chting minh cha y tgﬁ.’ ba nhu sau: o R

Néu @, b la hai véc-to (khac 0) cuing hudéng thi (7, b) = 0°. Do do, cos (7, b) = 1. Vi vay,
— — — —

@b :|7|-‘b‘-cos(7, b):|7|-’b .

, = — —
Néu mot trong hai véc-to @, b 1a vée-to 0 thi @ - b =0 va |d|- ’ b ‘ —O0nén @ - b =|
Chu y thit tu duge chitng minh tuong tu nhu trén.

Vi du 2.
Cho hinh vuong ABCD tam O c¢6 do dai canh bing a. Tinh A B E

a) AB - OC.
b) AB - BD.

D Hinh66 C

/N Cho tam gide ABC' déu canh a, AH la duong cao.Tinh
a) OB - BA.

b) AH - BC.

9. TINH CHAT

2 P — 2
Tinh chét 1. V6i hai véc-to bat ki @, b va sb thuc k tiy ¥, ta co:
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. @ (tinh chit giao hodn);

- £ £
@) ="d- b +d - (tinh chat phan phdi);

— @?>0
= @2 va bidu thiic nay duge goi 1a binh phuong vo huéng clia véc-to @ .
Vi du 3. Cho doan thing AB va I la trung diém ctia AB. Chitng minh riang v6i méi diem O ta c6

» 01 .TA+ 01T =
b 1. 45 - L (07— o),

1
2

Trong do, ki hiéu q-d

N ‘ -
VAN Chiing minh rang vdi hai véc-to bat ky 7, b ta co
—\ 2 - =
— (T+ ) =a*+2d b+ %
—\ 2 - =
—(2-b) =a?-27a

= a-b+ b2

— (@+B)(T-0) =72

3. MOT SO UNG DUNG
1. Tinh do dai ctia doan thang

Nhan xét. Vdi hai diém A, B phan biét ta c6: AB? = |AB|>. Do dé do dii doan thing AB duge tinh

nhv sau: AB = V AE?

& GV: VU NGOC HUY 103 SACH GIAO KHOA



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

Vi du 5. Ching minh rang trong tam gidc ABC, ta ¢6 BC? = AB? + AC? —2AB - AC - cos A.

I\ Si dung tich vo hudng, chiing minh dinh ly Pythagore: Tam gidc ABC vuong tai A khi va chi khi
BC? = AB? + AC?.

4. BAI TAP VAN DUNG

NN . .
Bai 1. Néu hai diém M, N thod man MN - NM = —4 thi do dai doan thing M N bing bao
nhiéu?

A. MN =4. B. MN =2. C. MN = 16. D. MN = 256.

A Neu ,b khac 0 Va(ﬁ,?)<90°th17-?<0
B Neuﬁ,z> khac 0 va (7,?)>90° thi @b >0
C. Néu 7,? khac 0 va (7,?)<90° thi@-b >0
D. Néu @, b khéc 0 va (@, 6)£90° thi @ - b <0
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- ~
Bai 3. Tinh @ - b trong moi truong hgp sau

D [@=3[0|=4(2.7) =30°

@ || =5,

=)

6, (7, Z)) — 120°;

%
adva b cung hudng;

©

=
I
=
I

Bai 4. Cho hinh vuong ABCD canh a. Tinh cac tich vo6 huéng sau:

@ AB - AC;
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Bai 6. Cho tam giac nhon ABC, ké dudng cao AH. Chiing minh rang:

® AB - AH = AC'- AH; ® AB-BC = HB- BC.

Bai 7.

Mot may bay dang bay tit huéng dong A
sang hudéng tay véi toc do 700 km/h y
thi giip ludng gié théi tit hudng dong \
bac sang huéng tay nam véi toc do 40
km /h. M&y bay bi thay ddi van toc sau )
khi gap gi6 thoi. Tinh toc do mdi cla - “y
mdy bay (lam tron két qua dén hang f'

700 km/h

A\ 4

Bai 8. Cho tam gidgc ABC, ¢6 AB = 2, AC' = 3, BAC' = 60°. Goi M 1a trung diém ciia doan

thang BC. Diém D thoéa méan E = 1—721@

@@-1@; ®@ Biéu dién m,gﬁtheo 1@, /@;
® Ching minh AM 1 BD.

& GV: VU NGOC HUY 106 SACH GIAO KHOA



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

& GV: VU NGOC HUY 107 SACH GIAO KHOA



™ Gv: Vi Ngoc Huy - Truong THPT chuyén Lé Quy Don 0944238108

BAI 14. BAI TAP CUOI CHUGNG IV

Bai 1. Cho tam giac ABC ¢6 AB =3, AC = 4, BAC = 120°. Tinh (lam tron két qua dén hang
don vi):

a) Do dai canh BC va do 16n goc B;

b) Ban kinh dudng tron ngoai tiép;

c¢) Dien tich tam giac;

— —
Bai 2. Cho tam gidc ABC ¢6 AB =3, AC — 4, BAC — 120°. Tinh AB - AC, AM - BC v6i M
I3 trung diém ctia BC' (lam tron két qua dén hang don vi).

Bai 3. Khong diing mat tinh cam tay, hay tinh gié tri cia cac biéu thic sau:
(1) A= (sin20° + sin 70°)* 4 (cos 20° 4 cos 110°)*.
(2) B = tan20° + cot 20° + tan 110° + cot 110°.
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Bai 4. Khong diing thude do goc, lam thé nao dé biét s6 do géc dé.
Ban Hoai vé géc 2Oy va dé ban Dong lam thé nao c6 thé biét duge sé do clia géc nay khi khong
¢6 thude do goc. Ban dong lam nhu sau
— Chon cac diém A, B lan lugt thuoc cac tia Oz va tia Oy sao cho Y
OA = 0B = 2cm;

— Do do dai doan thing AB dudec AB = 3,1cm.

Tt cac dit kién trén ban Dong tinh duge cos x/O\y, tr d6 suy ra do 16n O x
goc z0y.

Em hay cho biét goc ;E/O\y ¢ hinh bén bang bao nhiéu do (lam tron dén

Bai 5. C6 hai tram quan sat A, B ven ho va mot tram quan sat C' § gitta ho. Dé tinh khoang
cach tit A va B dén C, nguoi ta lam nhu sau:

—Do2géccésédolaB/fE’:60°vé@z%o; C
— Do khoang cach AB dugc 1200m. A‘t&
A B

Khoéang céach tit tram C' dén cac tram A va B bang bao nhiéu mét (lam

Bai 6.
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Mot ngusi ding 6 bo song, muén do do rong ciia khiic song C
chdy qua vi tri dang ding (khic song tuong déi thing, co

thé xem hai bd song song v6i nhau). Tit vi trf dang diing A,

ngudi dé do duge goc nghiéng a = 35° so vé6i bo song t6i mot

vi trf C' quan sat duge & phia bs bén kia. Sau d6 di chuyén

doc bd song dén vi tri B cach A mot khoang d = 50 m va

tiép tuc do duge goc nghieng 8 = 65° so v6i bo bén kia t6i o A 5%;31 B

vi tri C' da chon. Héi do rong ctia khiic song chay qua vi tri

nguoi dé dang ding 1a bao nhieu mét (1am tron két qua dén

Bai 7.

Dé do khoang cach giita hai vi
tri M, N & hai phia 6c dao,
ngusi ta chon vi tri O bén
ngoai 6¢ ddo sao cho: O khong
thuoc dudng thing MN: cac
khoang cach OM, ON va goc
MON la do dugc. Sau khi do,
ta ¢c6 OM = 200 m, ON =
500 m, MON = 135°. Khoang
cach gitta hai vi tri M, N la
bao nhieu mét (lam tron két
qua dén hang don vi)?

Bai 8. Ching minh:
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a) Néu ABCD 1a hinh binh hanh thi AB + AD + CE = AE véi E Ia diém bét ki;

Z 2 2 —_> —> H 2
b) Néu [ la trung diem ctia doan thang AB thi M A+ ]\ﬁ +2IN =2MN vé6i M, N la hai diem
bat ki;

¢) Néu G la trong tam cia tam giac ABC thi MA + MB + MC — 3MN = 3NG véi M, N 1a
hai diém bat ki.

Bai 9.
Cho hinh binh hanh ABCD c6 AB =4, AD = B C
6, BAD = 60° (Hinh 73).

(1) Biéu thi cac véc-to Eﬁ, 1@ theo 1@, 1@
(2) Tinh céc tich vo huéng ﬁﬁ, Ez@,

B?ﬁ 60°

6
(3) Tinh do dai cac duong chéo ﬁ, AC A Hinh 73 D

Bai 10.
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Hai luc ?1, 1?2 cho truéc cung tac dung lén
mot vat tai diém O va tao v6i nhau mot goc
<?1 , ?2) = «a lam cho vat di chuyén theo huéng
tit O dén C' (Hinh 74 ). Lap cong thiic tinh cudng
do cua hgp luc ? lam cho vat di chuyén theo
huéng tit O dén C (gia st chi c6 dung hai Iyc
}?1, 5 lam cho vat di chuyén).
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