ik’ O BUCTHAI (Téng Chii bién kiém Ch bién)
CanhDiéy A PHAM XUAN CHUNG — NGUYEN SON HA — NGUYEN TH| PHUONG LOAN
PHAM SY NAM - PHAM MINH PHUONG - PHAM HOANG QUAN
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DO DBUC THAI (Téng Chi bién kiém Ch bién)
PHAM XUAN CHUNG —~ NGUYEN SON HA — NGUYEN THI PHUONG LOAN
PHAM SY NAM - PHAM MINH PHUONG - PHAM HOANG QUAN

NHA XUAT BAN BAIHOC SU' PHAM
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BIEU TUONG
DUNG TRONG SACH

CAU HOI KHOI DONG
Ggi md vdn dé, dén dét hoc sinh vao bai hoc

HOAT DONG
Gilp hoc sinh phan tich, kién tao kién thdc méi
V&i sy hudng dén cla gido vién

KHAM PHA KIENTHUC
Phat hién kién thic méi tit hoat déng

KIEN THUC TRONG TAM
N&i dung kién thie trong tam

LUYENTAP—VAN DUNG

« Sl dung nhing kién thic vita hoc dé lam
nhiing bai tap co bén

«Van dung kién thic da biét dé gidi quyét
vén dé, dac biét nhiing vén dé thyc tién

Luy
Nhiing kién thdc, ki nang cén luu y thém

TiM HIEU THEM
Gidp hoc sinh fim hiéu thém nhiing kién mai
g6p phén md réng néi dung bai hoc

Boc sach tai hoc10.vn
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Gdac em hoc sinh ldp 10
yeuquy!

Sau 4 nam & trung hoc ca s6, cac em da I6n 1én va budc vao

16p 10. & 16p 10, cac em s& c6 thém nhidu hidu biét toan hoc mdi vé:
dai s6 va dai s6 16 hgp; hé thic lugng trong tam gide, vecto va
phuong phdp tog d trong mat phéng; tiép tuc fim hidu sau hon
théng ké va xac sudt; tién hanh nhiing hoat déng thuc hénh va trdi
nghiém, ddc biét vé nhiing hoat déng tai chinh don gidn, st dung
phdn mém todn hoc trong thyc hanh tinh toan va vé hinh hinh hoc.
Qua dé gidp céc em hidu biét thém nhiing cong cy quan frong clia
toan hoc trong viéc gidi quyét nhing vén dé thyc tién.

To&in bd nhing diéu trén duge thé hién qua nhdng tranh anh, hinh
p déc déo va hdp dén; qua nhiing céu chuyén Ii tha vé
khoa hoc fiy nhién, vé van hod va nghé thudt, kién tric, thé thao var

vé, bai

du lich. T d6, cac em tién thém mét budc trén con dudng khédm pha
thé gidi bi &n va dep dé clia todn hoc, dac biét Ia “lam gidu” vé vén
van hod chung va ¢6 ¢d hdi "Mang cudc séng vao bai hoc - Bua bai
hoc vao cude séng”.

Chiu khé suy nghi, trao déi véi thdy cb gido va ban bé, nhét dinh
céc em sé ngdy cdang 1ién b va cadm thdy vui sudng khi nhan ra y
nghia: Hoc toan rét ¢é ich cho cudc sdng hdng ngady.

Chic céc em hoc tap that t6t, say mé hoc todn va cé thém nhiéu
niém vui

Céc tac gia

Boc sach tai hoc10.vn 3
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MUC LUC

—
1. Ménh dé toén hoc 5
2. Tép hop. Céc phép toén trén tap hop 12
Bai tép cudi chuong I 19

HVAHE BAT PHUONG TRINH

§1. Bét phuong trinh bc nhét hai 4n 20
§2. Hé bét phuong trinh bac nhét hai &n 25
Bai tip cubi chuong IT 30

§1. Ham sovadd thi

2. Ham 56 bac hai. D6 thi ham s bac hai va img dung,
3. Déu ctia tam thire bac hai 44
§4. Bt phuong trinh bac hai mét in

§5. Hai dang phuong trinh quy vé phuong trinh bac hai

Bai thp cudi chuong I

} CHUONG IV. HE THUC LUGNG TRONG TAM GIAC. VECTO

§1. Gia tri luong gidc clia mét goe bir 0° dén 180°.

Dinh Ii cdsin va dinh li sin trong tam gigc o2
§2 Gidi tam gidc 2
§3 Khai niém vecto 79
§4. Tdng va hiéu chia hai vecto 83
§5 Tich cia mét 56 véi mét vecto 88
§6 Tich v6 hucng cia hai vecto 93
Bai tap cudi chuong IV 99
HOAT DONG THUC HANH VA TRAI NGHIEM o
Chitdé 1 Po goc
BANG GIAI THICH THUAT NGO 108
BANG TRA CUU TUNGU 107
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MENH DE TOAN HOC.

Trong chuong nay, chiing ta sé tim hiéu nhitng néi dung sau:
ménh dé toan hoc, tap hgp va cac phép toan trén tap hoj

§1 ) MENH BE TOAN HOC

S5 15 chia hét cho 5. ot Nam I meE o
i viee Déng Nam A.

2

Trong hai phdt biéu trén, pht biéu ((‘Fg‘
nao la ménh dé todn hoc? T

H'Maryam Phucng

1. MENH BE TOAN HOC

) Phit biéu ctia ban H'Maryam ¢6 phii 1a mot cau khing dinh vé tinh chat chia hét trong
todn hoc hay khong?

b) Phit biéu ctia ban Phuong ¢6 phii 1a mét cau khing dinh v& mot su kién trong toin
hoc hay khong?

Phat biéu ctia ban H’Maryam Ia mot ménh dé khing dinh v& mét sy kién trong todn hoc,

20i 1 ménh @2 todn hoc.

Nhu vy, phit biéu cita ban Phuong khong phéi 12 ménh dé todn hoc.

Chii y: Khi khong s nhim 14n, ta thudng goi tit ménh @ todn hoc 1a ménh dé.

Vidu1 | Phit biéu ndo sau ddy 1a mot ménh dé todn hoc?

) Ha Noi 12 Tha d6 cita Viét Nam:

b) S§ 7 12 mdt 56 hitu ti;

¢)x= 1 ¢6 phai la nghiém ctia phuong trinh x*

Gidi Igr

Ciu a) khong phii 1a mot ménh dé todn hoc. 1 Neéu hai vi du v& ménh a&

todn hoc.

1=0khong?

Céu b) 1a mt ménh @ todn hoc.
Céu c) 1a mdt cau hoi nén khong phai 1a mot ménh dé todn hoc.

Boc sach tai hoc10.vn 5
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Trong hai ménh dé todn hoc sau diy, ménh dé nao 1 mot khing dinh ding?
Ménh dé nao la mot khing dinh sai?

P: “Téng hai géc d6i ctia mot tif gidc ndi tiép bing 180°;

f 1a 56 hitu ti”.

L M&i ménh d todn hoe phéi hofic diing hoic sai. Mot ménh @ todn hoc khong thé
vita diing, vita sai.

Khi ménh d todn hoc 1a diing, ta goi ménh @ 6 1a mot ménh dé diing.

Khi ménh d todn hoc 1a sai, ta goi ménh dé d6 1a mot ménh dé sai.

Chéing han, trong hai ménh d& & Hoat dong 2, ménh @ thi nhit 1a mot ménh dé ding,
ménh dé thit hai 1a mot ménh dé sai.

Vidu2 | Tim ménh dé ding trong nhitng ménh dé sau: g’
A: “Tam gidc ¢6 ba canh”; Neéu vi dy vé mot ménh

- i d& ding va mot ménh dé sai.

B: 1 1a 58 nguyén 57,

Gidi

Ménh dé A 1a ménh dé diing: ménh d& B 1a ménh dé sai vi 1 khong I s6 nguyén (5.

11. MENH DE CHUA BIEN

Xt cdu “n chia hét cho 3" véi n 12 s tu nhién.

a) Ta ¢6 thé khing dinh dugc tinh diing sai ctia ciu trén hay khong?

b) Vi n =21 thi cau “21 chia hét cho 3" ¢6 phii 1a ménh dé todn hoc hay khong? Néu
1a ménh @& todn hoc thi ménh dé d6 diing hay sai?

©) V6i n = 10 thi céu “10 chia hét cho 3” ¢6 phai 1a ménh dé todn hoc hay khong? Néu

1a ménh @& todn hoc thi ménh dé d6 ding hay sai?
\

@@\/W {Ta clia khiing dink duge tinh ding sai ciia cdu “n chia h cho 3" vl
D nla s e nhién,

o Vi mi gid tri cu thé ciia bién n, cau nay cho ta mt ménh dé todn hoc
ma ta 6 thé khdng dinh dugc tinh diing sai clia ménh dé do.

Céu “n chia hét cho 3" 1a mdt ménh dé chita bién.
Ta thudng ki hiéu ménh dé chia bién 7 1a P(n); ménh dé chia bién x, y 1a P(x, y): ...

Vidu3 | Trong nhilng cu sau, ciu nao 1a ménh d& ;}r
chia biél 3 Néu vi du vé ménh dé
a) 18 chia hét cho 9; b) 3n chia hét cho 9.

chifa bién.

Bocésach tai hoc10.vn
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Giai

a) Céu *18 chia hét cho 9” 1a mdt ménh dé nhung khong phii 1a ménh d¢ chia biéh.

b) Cau “3n chia hét cho 9" 12 mot ménh dé chita bién, ki hiéu 1a P(n): “3n chia hét cho 9.
1II. PHO DINH CUA MOT MENH BE

Hai ban Kién va Cudng dang tranh luin v6i nhau.

Kién néi: S5 23 1a s6 nguyén t6”.

Cudng ndi: “S6 23 khong 12 s6 nguyén t6”.

Em c6 nhin xét gi v& hai ciu phét biéu cia Kién va Cudng?

Cho ménh dé P. Ménh dé “Khong phai P dugc goila |~ Ménh dé P diing khi P sai.
ménh dé phii dinh ctia ménh d& P va ki higula P Meénhdé P sai khi P diing.

Vidu4 | Lap ménh dé phit dinh cia mdi ménh d& sau va nhdn xét tinh ding sai ciia
ménh dé phi dinh d6:

A: 16 1 binh phuong cita mot s6 nguyén”’; @ Lip ménh 62 phi dinh
B: “S6 25 khong chia hét cho 5. clia méi ménh dé sau va
Gidi nhan xét tinh diing sai cia

ménh d& phi dinh d6.
P: 5,15 13 mot 56 hitu ”;
0: %2023 1256 chiin”.

Ménh d& A': “16 khong phii 1a binh phuong ciia mot s&
nguyén” va A sai.

Ménh @& B: “S6 25 chia hét cho 5" va B ding.

Clui y: D& phit dinh mot ménh d& (c6 dang phét biéu nhu trén), ta chi cin thém (hodc bdt)
it “khong” (hodc “khong phai”) vao trude vi ngit ciia ménh dé do.

IV. MENH BE KEO THEO

Xét hai ménh dé:
P: “S6  nhién 1 chia hét cho 67 Q: “SG ty nhién » chia hét cho 3",
Xét ménh dé R: “Néu

Ménh @& R c6 dang phit biéu nhu thé nao?

s6 ty nhién n chia hét cho 6 thi s& tu nhién n chia hét cho 37,

O

[ Cho hai ménh d& P va Q. Ménh d& “Néu P thi Q" duoc goi la ménh dé kéo theo
vakihigula P = Q.
Ménh @& P = Q sai khi P dtng, Q sai va diing trong cdc trudng hop con lai.

Nhan xéi: Tuy theo ndi dung cu thé, di khi ngudi ta con phat bidu ménh dé P = Q la
“P kéo theo Q" hay “P suy ra 0" hay “Vi P nén Q"..
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Vidg5 | Cho tam gidc ABC. Xét hai ménh dé:
P: “Tam gidc ABC c6 hai géc biing 60°”; Q: “Tam gidc ABC déu”.
Hay pht biéu ménh d& P = Q va nhan xét tinh déing sai ciia ménh & d6.
Giai
P = Q: “Néu tam gidc ABC c6 hai géc bing 60° thi tam gidc ABC déu”.
Ménh @@ trén 1a ding. i
Nhén xét: Céc dinh 1f todn hoc 1a nhiing ménh dé ding va 77
thudng phét biéu ¢ dang ménh dé kéo theo P = Q.
Khi d6 ta n6i
P12 gid thiét, Q 13 két luan ctia dinh 1f, hay
Pla diéu ki¢n i & c6 Q. hodc Q 1a didu kién cdn &é c6 P.

5 Hay phit biu mot dinh If
todn hoe & dang ménh dé
Kéo theo P = Q.

V. MENH BE DAO. HAI MENH DE TUGNG DUONG
[P Cho tam gidc ABC. Xét ménh dé dang P = Q nhu sau:

“Néu tam gidc ABC vudng tai A thi tam gidc ABC ¢6 AB® + AC? = BC>".
Phat biéu ménh d& Q = P va xic dinh tinh ding sai clia hai ménh @& P = Q va Q = P.

i.ay
Ménh d& Q = P dude goi 1a ménh @@ ddo ciia ménh d& P = Q.
« Néu cé hai ménh d& P = 0 va Q = P déu diing thi ta n6i P va Q 1a hai ménh dé

tuong diong, ki hiéu P < Q.

Nhdn xét: Ménh & P < Q c6 thé phdt biéu & nhiing dang nhu sau:

* “P tuong duong Q”;

« “Pla diéu kién cn va di dé c6 Q”;
 “Pkhi va chi khi Q";

* “Pnéu va chi néu Q”.

Vidu6 | Trong Hoat dong 6, cho biét hai ménh dé P
va Q c6 tuong duong hay khong. Néu c6, hiy phit biéu
ménh d& tuong duong d6.

Gidi

Trong Hoat dong 6, ta c6:

Ménh d& P: “Tam gidc ABC vudng tai A”;

Meénh d& Q: “Tam gidc ABC c6 AB® + AC*= BC?".

Bocdsach tai hoc10.vn
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6 Cho tam gidc ABC. Tit
cic ménh dé:

P: “Tam gidc ABC déu”,
Q: “Tam gidc ABC can
va c6 mot gée bing 60°",
hay phit biéu hai ménh d&
P = QvaQ = P vaxic
dinh tinh dting sai ciia méi
ménh dé do.

NEu ca hai ménh dé trén
déu ding, hay phit biu
ménh dé tong duong.
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Theo dinh If Pythagore, hai ménh dé P = Q va Q = P déu ding. Do 6, hai ménh dé P va
Q la tuong duong va c6 thé phat biéu nhu sau: “Tam gidc ABC vuéng tai A khi va chi khi
tam gidc ABC c6 AB® + AC® = BC*

ong todn hoc, nhiing cau khiing dinh ding phét biéu & dang “P <> Q" ciing dugc
coi Ta mdt ménh d& todn hoc, goi 1a ménh dé ntong duong.

VL. KiHIEUV VA 3

(I Cho ménh a2 *n chia hét cho 3" vdi n 1a s5 ty nhicn.

) Phét bidu “Moi s& tu nhién n déu chia hét cho 3 c6 phéi 1a ménh dé khong?

b) Phit biéu “Tén tai s6 tu nhién n chia hét cho 3” ¢6 phéi 1a ménh dé khong?

N
o Phdt biéu “Moi sé ¢ nhién n d@éu chia hét cho 3" la mot ménh d@é. Co @'@
thé viét lai ménh dé do nhi sau: “Véi moi s6 e nhien n, n déu chia hét s, (22

cho3". ©
o Phdt biéu “Tén tai s6 1t nhién n chia hét cho 3" la mt ménh dé. C6 thé’
viét lai ménh d@é d6 nhut sau: “Tén tai s& ne nhién n, n chia hét cho 3”.

D& viét gon phit bicu: “Vdi moi 56 nhién 1" ta ding ki higu Y € IN, 6 46 ki higu *7"
doc 12 “v6i moi”. Khi d6, ménh dé “V6i moi s tu nhién n, n déu chia hét cho 3" ¢6 thé
Viét lai nhu sau: “Vn € N, n déu chia hét cho 3.

Tuong ty, dé viét gon phat biéu: “Tén tai s6 ty nhién n” ta ding ki hiéu In € N, § d6
ki hiéu “3” doc 1a “ton tai” hoic “cé mAl (tdn tai mdt) hodc “c6 it nhat mot” ((on tai it
nhat mot). Khi d6, ménh dé “Tén tai s6 tu nhién n, n chia hét cho 3” ¢6 thé viet lai nhu
sau: “3n € N, n chia hét cho 3.

Vidu7

St dung ki higu v d€ viét méi ménh dé sau va xét xem ménh dé d6 12 ding hay sai,

gidi thich vi sao.

) P: “V6i moi 6 thyc x, x> + 1 > 0”.

b) Q: “Véi moi s6 tu nhién n, n + n chia hét cho 6.

Gidi

) Ménh dé duge viét 1a P: “¥x € R, x* + 1 > 0". DE ching minh ménh dé P 12 ding,
ta 1am nhu sau:
Xét mot s6 thuc x tuy ¥, ta phai chiing 6 riing x> + 1 > 0. Tht vy, tac6: ¥ + 12 1>0.
Viy ménh dé P12 ménh dé ding.

b) Ménh dé duge viét 1a : “Vn € N, (0> + n)}
DE chiing minh ménh d& Q 1a sai, ta cAn chi ra mot gid tri cy thé ctia n dé nhan duge
ménh dé sai.

Thit vay, chon n = 1, ta thiy n® + n = 2 khong chia hét cho 6. Vay ménh ¢ Q 1a
ménh dé sai.
Boc sach tai hoc10.vn &
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Vidus
Sit dung ki hi¢u “3” d¢ viét m&i ménh dé sau va xét xem ménh dé d6 Ia ding hay sai,
gidi thich vi sao.

a) M: “Tén tai s8 thuc x sao cho x° =

b) N: “Tén tai s nguyén x sao cho 2x + 1 = 0",

Gidi
a) Ménh dé dugc viet 1a M: “Ix e R, x> =— 8",
DE chiing t6 ménh d& M 1a diing, ta cAn chi ra mét gid tri cu thé ctia x dé nhan duge ménh
2 ddng. That viy, chon x = — 2, ta thy (- 2)° =— 8.
b) Ménh dé dugc viét 1a N: “Ix € Z, 2x + 1 = 0",
DE ching minh ménh d& N i, ta phai ching to ring véi & nguyén x tuy y thi
2x+ 1#0. Thit vy, xét mot s6 nguyén x tuy ¥, ta c6 2x + 1 khong chia hét cho 2 nén
2x+1#0. Vi thé ménh dé N 1a ménh dé sai.

Chii yi: Céch 1am & Vi du 7, Vi dy 8 14n lugt cho chiing ta phuong phdp ching minh mot
ménh d& c6 ki higu “v”, c6 ki higu “3”, 1a dtng hoic sai.

ménh d& M 1a ménh dé ding.

Ban An n6i: “Moi s6 thyc déu ¢6 binh phuong 1 mot s& khong am”.

Ban Binh phi dinh lai ciu néi clia ban An: “C6 mt s& thuc ma binh phudng cita né 1a
mot s& am”.

2) St dung ki hiéu " d€ viet ménh dé ciia ban An.

b) Sit dung ki hi¢u “3” dé viét ménh dé ctia ban Binh.

An: “Vx € R, X la mt s6 khong am”
il

Binh: “Ixe R,a% la mot s6 am”

O
[ Cho ménh @& “P(x), x € X"

* Phii dinh cita ménh d& “Vx € X, P(x)” 1a ménh d& “3x € X, P(x)".
+ Phii dinh ciia ménh d& “3x € X, P(x)” 1a ménh d& “Vx € X, P(x)".

Vidu9 | Lip ménh d& phit dinh ciia mdi ménh d& sau:

Q) VreR 2y b)Ixre R A¥+1=0.
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- =
g #7 Phit bié énh d& phi
U .Y it biéu ménh dé phi

@) Phi dinh clia ménh & “Vx € R, I 2 laménh a8 g Soe S0

“Are R, <y ) Ton tai 6 nguyén chia

b) Phit dinh cia ménh dé “Ix € R, x* + 1 =0" laménh dé hét cho 3;
“VxeR 2+120". b) Mo 6 thip phan déu
viét duge dudi dang
BAI TAP phin sG.

1. Trong céc phit biéu sau, phat biéu nao Ia ménh d& todn hoc?
a) Tich hai
b) Moi s tu nhién déu la s duong.

) C6 su song ngoai Trdi Dat.

thyc trdi ddu 12 mot s6 thuc 4m.

d) Nghy 1 théng 5 la ngay Qudc € Lao dong.
2. Lip ménh d& phit dinh cia mdi ménh dé sau va nhan xét tinh ding sai ciia ménh d&
phii dinh d6:

5 ) )
a) Az 75 1 mot phéin s67; b) B: “Phuong trinh % + 3x + 2 = 0 ¢6 nghiém”;
¢) C: 2%+ 23 =22 d) D: “S8 2 025 chia hét cho 157

3. Cho n Ia s8 ty nhién. Xét cic ménh dé:

P:“n1a mot s ty nhién chia hét cho 167;

©: “n 1a mot s& tu nhién chia hét cho 8”.

4) Phdt biéu ménh d& P = Q. Nhin xét tinh diing sai ciia ménh dé do.

b) Phit biéu ménh dé dio ciia ménh dé P => Q. Nhin xét tinh diing sai clia ménh dé d6.
4. Cho tam gidc ABC. Xét cdc ménh dé:

P: “Tam gidc ABC cin;

Q: “Tam gidc ABC c¢6 hai dudng cao bing nhau™.

Phit biéu ménh @& P < Q biing bén cich.

5. Ding kf higu “7” hoic “3” dé viét cdc ménh dé sau:

) C6 mot 6 nguyén khong chia hét cho chinh n6;
b) Moi s6 thyc cong v6i 0 déu bling chinh né.
6. Phdt bidu cdc ménh dé sau:
Q) Vre R 220; b) ixe]R,£>x_
7. Lap ménh dé pha dinh ciia m&i ménh dé sau va xét tinh ding sai ciia m3i ménh dé
pha dinh d6:
) VxeRP#2-2; b)Vxe R x?<2v—1;

o JeR x+lz2; dIreR P-x+1<0.
x



§2 | TAP HOP. CAC PHEP TOAN TREN TAP HOP

Khdi niém tap hop thudng giip trong todn hoc va trong ddi sdng. Chiing han:

~ Tép hop A cic hoc sinh ciia 16p 10D.
~ Tap hop B cic hoc sinh t6 1 ctia 16p dé.
?

1. TAP HOP

Lam thé nao @ dién td quan hé giita tdp hop A va tap hop B?

G 16p 6, ta da lam quen voi khi niém tap hop, ki hiéu va cach viét tap hop,

phan tif thude tap hop. Hy néu cdch cho mét tap hop.

Netoi ta con minh hoa tap hgp biing mot vong kin,
mdi phin tit ctia tip hop dude biéu dién bdi mot chim
bén trong vong kin, con phan tif khong thuée tap hop d6
duge biéu din bdi mot chdm bén ngoai vong kin (Hinh 1).
Cdch minh hoa tap hgp nhu viy dugc goi 1a biéu d6 Ven.
a) Viét tap hop A trong Hinh I bling cich lidt ké cdc phan
tli ctia tip hop d6.
b) Néu phén tif khéng thudc tap hop A.

Vidu1 = Cho tap hop B gdm cdc s6 tf nhién c¢6 mot chii s6 va chia hét cho 3.

a) Viét tap th B theo hai cich:
cho cdc phan tii ca tap hop do.

b) Minh hoa tap hop B bing biéu do Ven.

Giai

a) Tap hop B dugc viét theo cdch liét ké cdc phan tif la:
B={0;3;6;9}.
Tap hop B dudc viét theo cich chi ra tinh chat diic trung
cho céc phén tif la:

B={xeN|0<x<9vaxi3}.
b) Tép hop B dugc minh hoa biing bi€u db Ven & Hinh 2.

Néu s& phan tif ciia mdi tap hop sau:

C={xeR|¥<0},D=(a},E={b;c;d),N={0; 1;2; ..

12

¥

Hinh 1

Hinh 2

A

od

&t ké cdc phan tif clia tap hgp; chi ra tinh chit dic trung



Nhén xét

* Tap hop khong chita phén tif nao duge goi la tip hop rong, ki hiéu 1a .

* Mot tap hop ¢6 thé khdng c6 phan tif nao, ciing c6 thé
©6 mét phan tif, c6 nhiéu phan tif, ¢6 vé s5 phan ti. R
1 Néu s6 phan tii cia moi
Chii y: Khi tap hop C 1a tap hop rdng, ta viét C = @ tap hop sau:
va khong duge viét la C = {@}. G={xeR|2+1=0},

NE=(170:3: 20

11. TAP CON VA TAP HOP BANG NHAU
1. Tap con
Cho b 63p op:

A={xeZ|-3<x<3},B={xe Z|-3<x<3}.
ap hop A, B biing cach liét ké cdc phin tif ctia tap hop.
b) M&i phén tii ctia tip hop A c6 thude tap hop B khong?

Iﬁ )
Né&u moi phén tit cia tap hop A déu 1a phén tif clia tap hop B thi ta néi A 1a mot
1dp con cia tap hop B va viét 1A A C B. Ta con doc 1 A chita trong B.

Quy wde: Tap hop réng @ dugc coi 1a tap con ciia moi tp hop.

Chiiy: ACB& (Vx,xc A= x € B).
Khi A C B, ta ciing viét B A (doc la B chia A)

(Hinh 3). )
Néu A khong phiii 12 tp con clia B, ta viét A ¢ B. e
Hinh 3
Vidgz | Cho hai tap hgp: s
E={xeR|x<1}.F={xeR|x<2). & Chio hai tp hp:
Chiing t6 ring E C F. A={neN |nchiahé cho 3},
Gidi B={neN |nchiahé cho9}.
Vé6i moi s6 thuc x, tacé: x < 1 thix<2nénx € Ethi  Chingtoring B C A.
xck.
Dods ECF.

c

Ta c6 cdc tinh chit sau: @ B

+ A C A v6i moi tip hop A;

*NéuAcBvaBc CthiA c C (Hinh4). Hinh 4



2. Tap hop bing nhau

Chu hai tap hop:

A={neN |nlabdichung cia2va3), B={ne N |nlaboiciia 6}.
Céc ménh dé sau o6 diing khong?
a)ACB; b)BCA.

an ‘;—7
Khi A C B va B C A thi ta néi hai tap hop A va B 3 Cho hai tap hgp
bdng nhau, viét1a A = B. E={n €N |nchiahét cho 3
vi4} v G = {n € N | n chia
Vidu3 | Cho tip hop C gdm cdc tam gidc c6 ba canh  hét cho 12}.
biing nhau va tap hop D gdm céc tam gidc c6 ba goc ~ Chiing 16 ring E= G.
biing nhau. Hai tip hop C va D c6 bing nhau hay khong?
Gidi
Do mét tam gidc ¢6 ba canh bing nhau khi va chi khi tam gidc d6 c6 ba géc bing nhau
nén hai tap hop C va D 1a bing nhau.

11l. GIAO CUA HAI TAP HOP

L6p trudng 1ap hai danh séch cdc ban ding ki tham gia ciu lac bo thé thao nhu
sau (biét trong 16p khong c6 hai ban no ciing tén):

~ Béng dd gdm: An, Binh, Chung, Dang, Minh, Nam, Phuong;

— Bong 16 gdm: An, Chung, Khang, Phong, Quang, Tudn.

Hiy liét ké danh séch cdc ban déing ki tham gia ci hai cu lac bo.

O

- R T e— x € A Bkhi va chi khi
Téap hop gdm tit ca cdc phdn tit viia thuge A e
vita thude B duge goi 12 giao ctia A va B, ki higu :

ANB. A B
ViyANnB=({x|x€ Avaxe B}.
Tép hop A N B dugc minh hoa bdi phan gach chéo trong
Hinh 5.
AnB

Vidu4 = Tim giao ctia hai tip hop trong méi trudng hop sau: Hians
a)A={xe N |xlaudccia 16}, B={x € N |x1a udc ctia 20}.

b)C={xe N|xlabdiciad), D= (xe N |xlabicias).



Gidi

a) A={1;2;4;8;16), B={1;2;4:5;10;20}. Vay An B = {1;2: 4}.

Chii y: A 1a tap hop céc udc ty nhién cia 16, B 1a tip hop cdc udc ty nhién ctia 20 nén
AN Blatap hop cdc ide chung ty nhién cta 16 va 20.

b) CAD = {xeN |xlabicta4vaxlaboicias)

= {x e N | x1a bdi chung clia 4 va 5.

IV. HGP CUA HAI TAP HOP

Hai truding dyt dinh 8 chide gidi thi dfu thé thao cho hoc sinh 16p 10. Trudng thit
nhit d& xudt ba mén thi diu 1a: Béng ban, Béng d4, Béng rd. Trudng thi hai dé xuit ba
mén thi dda 1a: Bong dd. Béng 1, CAu 1ong. Lap danh sdch nhiing mon thi dd ma ci

hai trudng da dé xuat.
ixe A U B khi va chi khi

T
x € Ahoicx € B.

‘4p hop gdm cdc phan ti thudc A hogc thuoe B
duoc goi 1a hop cita A va B. ki higu A U B.
ViyAU B = {x|x e Ahoic x € B).

Tip hop A U B duge minh hoa béi phin gach chéo
trong Hinh 6.

Vidu5 | Cho tap hop Q cdc s& hifu ti va tap hop 1 Hinh 6
cics6 v ti. Tim QN L QU I gy
Gidi 7" 14 Cho hai tap hop:

A={xeR|x<0),
B={xeR|x20}.
TimAn B, AUB.

Tac6:QnI=0,QUI=R.

V. PHAN BU. HIEU CUA HAI TAP HOP
Goi R Ia tip hop ciic s thutc, I 1a tip hop cic s6 v6 ti. Khi d6 1 € R.

Tim tap hop nhiing s& thuc khong phai 12 s vé ti. .

Tép hop nhitng 56 thite khong phdi la s6'vé ti chinh la tp hop Q (\j( ~
cdc s6 hitu ti.

Ta néi tap hop Q cdc s6 hifu ti 1a phin bl clia tip hop I cdc s6 vo ti trong tap hgp R.



Q) 4
‘ Cho tap hgp A Ia tap con cta tap hop B. Téap hop
nhiing phin tif ciia B ma khong phai a phén tif cia
A duoc goi 1a phdn bi ciia A trong B ki higu C,A.

Tép hgp C,A dugc mé ta bing phin gach chéo trong Hinh 7.

Hinh 7

Vidu6 | Cic hoc sinh ciia 16p 10A ding ki di tham quan & mét trong hai dia diém:
Hoang thanh Thing Long va Vin Mi€u — Quéc Tit Gidm. M8i hoc sinh déu ding ki
ding mot dia diém. Goi A 1a tap hop céc hoc sinh ding ki tham quan Hoang thanh
Thiing Long, B I tap hop céc hoc sinh ding ki tham quan Vn Miéu — Quéc Tit Gidm,
T'1a tap hop céc hoc sinh I6p 10A. Tim phén b cita tap hop A trong tap hop 7.

Gidi. Phan bi ctia tap hop A trong tap hop 7' bao gdm nhiing hoc sinh trong 16p khong

ding ki tham quan Hoang thanh Thiing Long nén C,A = B.

PP Cho hai tip hop: A = (2: 3:5:7: 14). B= (3:5:7: 9: 11).

Liét ké cdc phan tif thudc tap hop A nhung khong thude tap hop B.

P pr
Tép hop gdm céc phan tit thudc A nhung khong thude B x € A\ B khi va chi
dude goi Ia higu cha A va B, ki higu A\ B. khixe Avaxe B.

VayA\B={x|xeAvaxe B).

Tap hop A\ B duge minh hoa béi phan gach chéo trong Hinh 8.

Chii y: NéuBC Athi A\B=C,B.

Vidy7 | Cho hai tap hop: A = (3; 6;9; 12},
B={2;4:6;8;10; 12}.

A

A

Hinh 8
TimA\B, B\A.

Gidi

\(ia]

5 Cho hai tip hop:

* Tap hop A\ B gdm nhitng phin tif thuoe A makhong A= (re z |-2<r<3),

thuge BVAyANB=(3:9). o AR T

* Tép hgp B\ A gom nhiing phan ti thugc B ma khong A

thuge A. Vay B\A = (2;4; 8: 10). AN

Vidu3 | Cho hai tip hop: A = (x € N |3x— 11 <0},
B={xeZ|3¥- 14x+11=0}.

TimANB,AUB,A\B, B\A.

Gidi

Tacé:A={0;1;2;3),B=(1}.

VayAnB={1},AUB={0;1;2;3),A\B=(0;2;3}, B\A=0.
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VI. CAC TAP HOP S8 °

1. Cac tap hop so da hoc 2
Ta da biét N, Z. Q. Rlan lugt 1a tap hop & ty nhién,

tap hdp s6 nguyén, tap hop s& hilu ti, tap hop s8 thuc.

Ta c6 quan hé sau:
NcZc QcR(Hinh9). Hinh 9

2. Mot 6 tap con thuong ding cta tap hop so thuc

Tap hop Ten goi va ki higu Bién: dién !ren l.rl_lc 56

(Phan dugc t6 mau do)
R Tiphopsdthyc (s +) | o
{(xeR|a<x<b) | Poan[a;b] — 1
{xeR|a<x<b) Khoang (a ; b) —:’—I’]—’
(xeR|x>a} Khoang (@ ; + =) 41’—‘
{xe R|x<b) Khodng (- =03 b) =% 5
{xeR|a<x<b) Nita khoang [a ; b) —gy—;]—>
(xeR|a<x<bh) Nita khodng (a ; b] 4:’—/'7—>
{(xe R|x>a} Nita khodng [a ; + «0) A T
{xeR|x<b} Nita khodng (- = ; b] e

Ki higu — o doc 1a am v6 cuc, ki hiéu + « doc 1a duong vé cuc; a va b duge goi la dau
miit ctia cdc doan, khoang, nita khoang.

Ta ciing c6 thé biéu dién tap hcg trén truc s bing cach gach b phin khéng thude tap
6, chiing han doan [a ; b] c6 thé bidu dién nhu sau:

e

a b
Vidag 9 | Hay doc tén, ki hiéu va bidu dién méi tap hop sau trén truc s6:
a)A={xeR|-2<x<3});
b)B={xeR|-3<x<1};
¢)C={xeR|2x—1>0}.



Gidi

) Tdp hop A 12 nita khodng (- 2 ; 3] va dugc bidudinly: — ¢
b) Tap hop B 1 doan [ 3 ; 1] va duge biéu dién 1a: e
©) Tép hop C 1a khoding G o+ w) iy 1)) S
1
7

.BITP

1. Cho tip hop X = {a; b; c}. Viét tit ca cdc (@p con ctia tap hop X.

2. Sdp xép cic tap hop sau theo quan he “C
2551255, [2:9), (1 5]

3. Xdc dinh cdc tap hop sau va biéu dién chiing trén truc
a)[-3:7]nQ2:5) b) (- ;0Ju(-1;2
R\ (=3 3); d)3:2)\[1;3).

4. Goi A 1a tap nghiém ctia phuong trinh % + x — 2 =0,
B 1a tap nghiém ciia phuong trinh 2% + x— 6 = 0.
TimC=ANB.
5. Tim D =E N G bi€t E va G 1an lugt 12 tap nghiém ciia hai bit phuong trinh trong
mdi trudng hop sau:
)2 +320VA-x+520;
b)x+2>0va2x-9<0.

6. Goi A Ia tap nghiém cita da thic P(x). Viét tap hop cdc s thuc x sao cho biéu thic

1
5 e dinh.

7. Ldp 10B ¢6 28 he
B

- sinh tham gia cdu lac bo thé thao va 19 hoc smh tham gia cu lac
m nha X

rling ¢6 10 hoc sinh tham gia c& hai cau lac bd

) C6 bao nhiéu hoc sinh & 16p 10B tham gia ciu lac b thé thao va khong tham gia
céu lac bo am nhac?

b) C6 bao nhiéu hoc sinh & 1p 10B tham gia it nhat mot trong hai ciu lac bo trén?

¢) Biét 16p 10B c6 40 hoc sinh. C6 bao nhiéu hoc sinh khong tham gia cau lac bd
thé thao? C6 bao nhiéu hoc sinh khong tham gia ca hai ciu lac bd?

8. Mot nhém c6 12 hoce sinh chudn bj cho héi dién vin nghé. Trong danh séch d;mg ki
tham gia tiét myc mia va tiét myc hdt cia nhém d6, ¢6 5 hoc sinh tham gia tiét muc
miia, 3 hoc sinh tham gia ca hai tiét myc. Hoi ¢6 bao nhiéu hoc sinh trong nhém
tham gia tiét myc hdt? Biét c6 4 hoc sinh clia nhém khong tham gia tiét muc nao.

BDodsésach tai hoc10.vn
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> BAITAP CUGI CHUONG |

1. Phdt biéu nao sau dy la mot ménh d@ toan hoc?
a) Tich ctia ba 6 tu nhién lién tiép luon chia hét cho 3.
b) Néu AMB = 90° thi M niim trén dudng tron dudng kinh AB.
) Ngay 2 thing 9 1a ngay Quéc Khénh ciia mide Cong hoa Xa hoi chii nghia Viét Nam.
2. Lap ménh dé phit dinh clia mdi ménh @& sau va nhin xét tinh diing sai ciia mnh dé
phii dinh do.
A: “D3 thi ham 55 y

x 12 mot dudng thing™.
B: “Dd thi ham s8 y = x> di qua diém A(3 ; 6)”.

3. Cho td gidc ABCD. Lap ménh d& P = Q va xét tinh ding sai cia ménh d& d6 véi:
a) P: “Td gidc ABCD 1 hinh chit nhdt”, Q: “Tit gide ABCD 12 hinh binh hanh™;

b) P: “Ti gidc ABCD 12 hinh thoi”, Q: “Tit gide ABCD 12 hinh vudng”.

4. Lap ménh dé pha dinh cia m6i ménh dé sau:

A Vxe R il 2x7; BVreRox+ L2
x
C:“Ix € Z, 2% +3x-2=0" D:“Ixe Z, X <x".

5. Dung ki hi¢u @ viét mdi tap hop sau va biéu dién mdi tap hop d6 trén truc s6:
DA={xeR|-2 <x<-1}; b)B={xeR|-3<x<0);
C={xeR|x<l1) dD={xeR|x>-2).

6. Gidi Bong dd vo dich th giéi World Cup 2018 duge t6 chiic 6 Lién bang Nga gbm 32
doi. Sau vong thi dfu bang, Ban (6 chic chon ra 16 di chia 1am 8 cip ddu loai truc
tiép. Sau vong déu loai tryc tiép d6, Ban t5 chiic ti€p tuc chon ra 8 doi chia 1am 4 cip

dau loai tryc ti€p & vong td két. Goi A 1a tap hop 32 doi tham gia World Cup 2018,
B la tap hop 16 doi sau vong thi dit

4u bang, C la tap hop 8 doi thi dau vong ti két.
a) Sfip xép cdc tap hop A, B, C theo quan h¢ “C”.
b) So sénh hai tip hdp AN Cva B C.

©) Tap hop A\ B gdm nhitng doi béng bi loai sau vong diu nao?

o

Cho hai tip hgp: A = [0 3], B=(2; + »). Xdc dinh A B,AU B,A\B, B\A,R\B.
8. Goi M1 tip nghiém ciia phuong trinh x* - 2x— 3 = 0,

N la tap nghiém ctia phuong trinh (x + 1)(2x - 3) = 0.
TimP=MAN.

Boc sach tai hoc10.vn 19
hoc10.vn



BAT PHUONG TRINH VA
HE BAT PHUONG TRINH

BAC NHAT HAI AN

Trong chuong nay, chiing ta sé tim hiéu nhitng néi dung sau:
bat phuung trinh bac nhét hai n; hé bat phuong trinh bac
nhét hai dn va ting dung clia chting vao bai toan thuc tién.

§1 | BAT PHUGNG TRINH BAC NHAT HAI AN

Nhén dip Tét Trung thu, mot doanh nghiép dy dinh
sdn xuét hai loai banh: banh nudng va bdnh déo.
Lugng dudng cin cho méi chiéc bénh nudng, banh
déo lan lugt 12 60 g, 50 g. Doanh nghiép da nhap v&
500 kg dudng.

86 bdnh nudng va s6 bdnh déo doanh

nghiép dit dinh sin xudt cn thod man { i
diéu kign rang bugc gi dé luong duomg | |
sdn xudt bdnh khong vugr qud higng \

ducmg da nhap vé?

(Nguon: htps://shutterstock.com)
1. BAT PHUGNG TRINH BAC NHAT HAI AN
Trong bai todn & phan mé dau, ta goi x, y ln ugt Ia s& banh nudng va s banh

déo doanh nghiép du dinh san xudt (v, y 1a 58 tu nhién). Néu didu kién ring budc ddi véi x
vay dé lugng dudng san xudt banh khong vugt qua lugng dudng da nhap vé.

X Diéu kién rang bude d5i véi x va y la: 0,06x + 0,05y <500.
\y/\ 5 Diéu kién trén la mot bat phuong trinh bdc nhat hai an x, y.

[Bdr phutong trinh bdc nhét hai dn x, y 1a bit phudng trinh c6 mdt trong céc dang sau:
ax+by<ciax+by>ciax+by<ciax+by=c,
trong d6 a, b, ¢ 12 nhiing s& cho trudc véi a, b khong ddng thdji biing 0, x va y 1a cdc dn.

BDo@dséach tai hoc10.vn
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Cho bit phuong trinh bac nhat hai an ax + by < ¢ (¥).

M3i cip 56 (x: ) sa0 cho ax, + by, < ¢ duge goi 1a mot nghi¢m ciia bit phuong trinh (*).
Trong mit phing toa dé Oxy, tap hop cic diém c6 toa dd 1a nghiém ciia bat phuong
trinh (*) dugc goi 1a mién nghiém ca bat phuong trinh d6.

Nghiém va mién nghiém ctia cdc bat phuong trinh dang ax + by > ¢, ax + by <c va
ax + by = ¢ duge dinh nghia tuong ty.
Vidu1 | Cip s6 nao sau day la nghiém cita bat phuong trinh 3x + 2y > - 57
a)2;-1D; b)(=2:0); oCLi-D.
Gidi
a) Thay x = 2,
ménh dé ding.
Viy (2 ;- 1) la nghiém ctia bt phuong trinh.

1 Tim bét phuong trinh
béc nhat hai 4n trong cdc
phuong trinh sau va
chi ra mot nghiém ciia

~lLtacs3.2+42.(-D2-5h

b)Thayx=-2,y=0,tac6:3.(-2)+2.0=2-51a bt phuong trinh b nhit
ménh d& sai. hai dn d6:
Viy (- 2 ; 0) khong 1a nghiém ciia bit phuong trinh. a) 5x +3y < 20;

o) Thayx=—1l,y=-1,tacs:3.(- D+2.(-)=-5

=1, b3r-2>2
la ménh d diing. .

Viy (= 1 ;- 1) Ia nghiém cita bét phuong trinh.

1. BIEU DIEN MIEN NGHIEM cUA BAT PHUGNG TRINH
BAC NHAT HAI AN

1. Mo ta mién nghiém ciia bit phuong trinh bac nhét hai dn
Trong mit phing toa 4 Oxy, xdc dinh cdc diém M(x ; y) ma:
Qx>0 byy<1Q).

DE xdc dinh cdc diém M(x ; y) trong miit phing toa d6 thoa min diéu kién di cho, ta lam
nhu sau:

a) Pudng thing x = 0 chinh la tryc tung.

Dudng thing x = 0 chia mit phiing thanh hai nita:
phiing bén trii va niia mit phing bén phai truc tung.

Mot dlem ¢6 hoanh dd duong thi nim & nua mit pmng

bit phnmng trinh (1) Ia nita miit phiing bén phai uuc Iung,
duge mé ta bing nita mit phiing khong bi gach & Hinh 1
(khong ké truc tung).
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b) V& duong thing y = 1.

Pudng thing d: y = | chia mit phing thanh hai nia:
nifa mit g bén trén va nita mit phing bén dudi
dudng thing d (khong ké dudng thing d).

Mbt diém c6 tung d6 nho hon 1 thi nim & nita mit
phing bén dudi dudng thing ¢ va ngudc lai. Vi thé,
mién nghiém clia bat phuong trinh (2) la niia mit
phing bén dudi dudng thing d, dude md ta bing nia
miit phing khong bi gach & Hinh 2.

Cho bit phutong trinh 2x - y> 2 (3).
a) Trong mit phing toa do Oxy, vé dudng thing
d2x-y=2cy=2-2.
b) Xét diém M(2 ; — 1). Ching t6 (2 : — 1) 12 nghi¢m
ctia bat phuong trinh (3).
¢) Pudng thing d chia mit phing toa do thanh hai
nita mit phing. Gach di nita mit phing khong chia
diém M2 ;- 1).
.
) :95 Mién nghiém cia bt phuong trinh (3) 1a nita mdt phing
- A khng bi gach trong Hinh 3.

Hinh 3

Ngudi ta chiing minh dude dinh 1i sau:
Trong miit phing toa do Oxy, phuong trinh ax + by = ¢ (véi a va b khong ddng thoi bing 0)
xdc dinh mot dudng thing d nhu sau:

« d ¢6 phutong trinh 1a x = < ngub=0;
a

+ d c6 phuong trinh 1a y= 7%)”’5 néu b 0.
b

Ngoai ra, ngudi ta ciing ching minh dudc dinh If sau:

‘: Trong mit phing toa do Oxy, dudng thing d: ax + by = ¢ chia mit phing thanh hai
nifa mit phing. Mot trong hai nita mit phing (khong ké d) 1a mién nghiém ciia bit
phuong trinh ax + by < c, nita mit phing con lai (khong k€ d) 1a mién nghi¢m cia
bét phuong trinh ax + by > c.

Chit y: D3 v6i bt phuong trinh dang ax + by < ¢ hofic ax + by = ¢ thi mién nghiém 1a
nita mit phing ké ca dudng thing d.
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Vidu2 | Nita mit phing khong bi gach trong Hinh 4 (khong ké d) biéu dién mién
nghiém ctia mot bét phuong trinh bac nhét hai &n. Héi toa do hai diém M(- 1 ; 1),
N(4; — 2) ¢6 1a nghiém cita bit phuong trinh d6 khong?

Gidi

* Diém M(- 1 ; 1) thude nlia mit phing khong
bi gach nén (- 1 ; 1) 12 nghiém ctia biit phuong
trinh d6.

« Diém N(4 ; — 2) thudc nita mit phing bi gach
nén (4 ; - 2) khong 1a nghiém cua bt phuong
trinh do.

2. Biéu dién mién nghiém cita bt phuong trinh
hat hai dn
thuc hanh biéu dién mién nghiém ctia bat phuong trinh bac nhat hai dn nhu sau:

Hinh 4

-
[ Cic budc biéu dién mién nghiém ctia bat phuong trinh ax + by < ¢ trong mit phing
toa do Oxy:
Budc 1. VE dudng thing d: ax + by = c. Dudng thing d chia mit phing toa do thanh
hai nifa m3t phing
Bude 2. Liy mot diém M (x, ; y,) khong nim trén d (ta thudng ldy géc toa dd O néu
¢ #0). Tinh ax + by, va so sinh véi ¢
Budc 3. K&t lugn
* Néu ax +by, < c thi nita mit phing (khong k€ d) chda diém M 1a mién
nghiém clia bat phuong trinh ax + by < ¢
* Néu ax, + by, > c thi nifa miit phing (khong ké d) khong chtia diém M 1a
mién nghiém ciia bit phuong trinh ax + by < c.

Vidu3 | Biéu dién mién nghiém cia mdi bt phuong trinh sau: x +y>— L x+y2— 1.

Gidi

* V& dudng thing d: x +y=—1.

* Liy diém 005 0). Tac6: 0+0=0>— 1.

* Viy mién nghiém ciia bat phuong trinh x +y >
1a nita mit phing khong bi gach & Hinh 5 chia diém
0(0; 0) khong ké dudng thing d; mién nghiém
clia bét phuong trinh x + y = — 1 1 nita mit phing
khong b gach & Hinh 5 chta diém O(0; 0) ké ci
duong thing d.
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Chii y: Thong thuong khi sit dung
phin mém todn hoc dé biéu dién
mién nghiém ctia bat phuong trinh
béc nhat hai 4n, mién nghiém ciia
bit phuong trinh d6 dudc to mau.

2 Biéu dién mién
nghiém cila méi bat
phuong trinh sau:

Ching han, mién nghiém cia bit =AY
phuong trinh x + y > — 1 dudc t& b)x+3y<6.
mau nhu Hinh 6.
Hinh 6
W ziirar
1. Cip 58 ndo sau ddy 12 nghiém ciia bit phuong trinh 2x - 3y < 3?
a) (0;-1); b)(2:1); @G
2. Biéu dién mién nghiém ctia mdi bat phuong trinh sau:
a)x+2y<3; b)3x—4y=-3;
cy=2—2x+4; dy<l-2x
3. Phinkhong gach (khong k& d) 6 mdi Hinh 7a, 7b, 7¢ 1a mién nghiém cita bt phuong
trinh nao?

4. Mot gian hang trung bay ban va gh€ rong 60 m? Dién tich d€ ké mot chiéc gh¢ 1a
0,5 m?, mot chiéc ban 1a 1,2 m%. Goi x 1a 58 chiéc ghe, y 12 58 chiéc ban duoc ke.
) Viét bt phuong trinh bic nhat hai 4n x, y cho phan mit san dé ké ban va ghé,

biét dién tich mt san danh cho luu thong (i thiéu 1a 12 m.
b) Chi ra ba nghiém ctia bit phuong trinh trén.

5. Trong 1 lang (100 g) thit bd chita khoéing 26 g protein, 1 lang ¢4 ro phi chiia khodng
20 g protein. Trung binh trong mdt ngay, mot ngudi phu nit cin t5i thiéu 46 g
protein. (Ngudn: hitps://vinmec.com vV htips://thanhnien.vn) Goi x, y 1an lugt la s&
thit bd va s8 lang cd ro phi ma mot ngudi phu nil nén &n trong mot ngay. Vit bat
phuong trinh bic nhét hai 4n x, y d€ biéu dién lugng protein cin thiét cho mot ngudi
phu nil trong mdt ngy va chi ra ba nghiém ciia bt phudng trinh d6.
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§2 | HE BAT PHUONG TRINH BAC NHAT HAI AN

Quéng cdo san phim trén truyén hinh la
mot hoat dong quan trong trong kinh doanh
cita cc doanh nghiép.

Theo Thong béo s& 10/2019, gid quang cdo
trén VTV 1a 30 triéu déng cho 15 gidy/1 1an
quing cdo vao khodng 20h30; 1a 6 trigu
dong cho 15 gidy/l lin quing cdo vao
Kkhung gid 16h00 — 17h00.

Mot cong ty du dinh chi khong qua
900 triu dong d€ quang cdo ten VTV Sinh “Tring déng” o tru si cia VIV tai Ha Noi
v6i yéu cdu quang cdo vé s6 1dn phat nhu (Ngudn: Trinh Hoang Minh Quang)

sau: it nhit 10 1an quang cdo vao khoang

20h30 va khéng qud 50 1an quang cdo vao khung gids 16h00 — 17h00. Goi x, y Ian lugt la
56 14n phét quang cdo vio khodng 20h30 va vio khung gios 16h00 — 17h00.

Trong todn hoc, cdc diéu kién rang bugc doi véi x va y dé
ddp ving nhu cdu trén ciia cong ty ditge thé hién nhit thé nao?

1. HE BAT PHUGNG TRINH BAC NHAT HAI AN

Cho h¢ bat phuong trinh sau:
x-y<3 (1)
{x +2y>-2 (2)
) M3i bit phuong trinh (1) va (2) ¢6 a bat phuong trinh bic nhat hai 4n khong?
b) Chi ra mot nghiém chung ctia hai bét phuong trinh (1) va (2) trong hé trén.

[ H¢ bt phitong trinh bdc nhdt hai dn x, y 1a mot hé gdm mot s& bt phuong trinh bic
nhit hai 4n x, y. M&i nghiém chung ctia céc bat phuong trinh trong hé dudc goi 1a
mot nghiém clia hé bt phuong trinh d6.

Vidu1 | Cho hé bit phuong trinh sau: ?
1 Chi ra mot nghiém clia
e ot nghic
2x-4y<6 () hé bit phuong trinh sau:
x+y>2 (@)
2x+y>0
Cip s6 (x ; ) nao sau day 1a nghiém ciia hé bt phuong Goalie
trinh trén? e
G5, (15-2),65-3). i
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Gidi
« Thay x =3, y = | vio hai bt phuong trinh cita hé, ta c6:
2.3-4.1<61aménh d ding; 3 + 1 >2 la ménh & diing.
Viy (3: 1) Ia nghiém chung ctia (1) va (2) nén (3 ; 1) 1a nghiém ctia hé bat phuong trinh.
* Thay x = 1, y = — 2 vao bt phuong trinh (1) ctia hé, ta c6:
2.1-4.(-2) <62 ménh dé sai.
Viy (1 ; — 2) khong 1a nghiém ciia (1) nén (1 ; — 2) khong 1a nghiém ciia hé bét
phuong trinh.
* Thay x =5, y = — 3 vao bt phuong trinh (2) ctia hé, ta c6:
5+ (- 3) > 2 la ménh d¢ sai.
Viy (5 ; — 3) khong 1a nghiém ciia (2) nén (5 ; — 3) khong 1a nghiém ciia hé bét
phuong trinh.
11. BIEU DIEN MIEN NGHIEM CUA HE BAT PHUONG TRINH BAC NHAT
HAI AN
Ciing nhu bt phuong trinh bic nhat hai 4n, ta c6 thé biéu dién mién nghiém ctia h¢ bat
phuong trinh bic nhit hai dn trén mit phing toa do.
Mién nghiém ctia hé bt phuong trinh 1a giao cdc mién nghiém ctia cdc bat phuong trinh
trong hé.

E) Cho hé bt phuong trinh sau:

x-2y2-2
Tx-4y<16
2xtyz-—4

) Trong cling mit phiing toa do Oxy, biéu dién mién nghiém ctia méi bt phuong trinh
trong hé bat phuong trinh bing cich gach bo phan khong thude mién nghiém ciia né.

b) Tim mién nghiém ctia hé bt phudng trinh di cho.

DE biéu dién mién nghiém ciia hé bat phuong

trinh da cho, ta lam nhu sau (Hinh 8):

Bude 1. Trong ciing mit phing toa do Oxy,

V& ba dudng thing:

dix-2y=-2 dy: Tx — 4y = 16;

dg:2x+y

Do toa do diém O(0 ; 0) thod man cdc bt

phuong trinh trong hé nén mién nghiém cia

tiing bat phuong trinh trong hé lan lugt la

nhiing nita mit phing khong bi gach chiia

diém O(0 ; 0) (ké ca dudng thing tuong ting). Hinh 8
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Bude 2. Phin khéng bi gach (chia diém O(0 ; 0)) Ia mién nghiém cita h¢ bat phuong
trinh da cho.

Cu thé, mién nghiém ctia h¢ la tam gidc ABC ké c& mién trong (con goi la mién
tam gidc ABC) véi A(4 ; 3), B(O ; — 4), C(- 25 0).

DE biéu dién mién nghiém ctia hé bat phuong trinh bac nhét hai 4n, ta 1am nhu sau:

* Trong ciing mit phing toa d9, biéu dién mién nghiém céia méi bt phuong trinh
trong hé biing cich gach bd phn khong thude mién nghiém ciia nd.

« Phéin khong bi gach 1a mién nghiém cin tim.

Vidg2 | Bi€u dién mién nghiém ciia h¢ bat phuong trinh:
2x+y<4
x+y<3
x=0
y=0.
Gidi. (Hinh 9)
V& cdc dudng thing:
dl 2x+y=4;d2:)c+y=3;
d:
Gach di cdc phan khong thude mién nghiém clia mbi
bit phuong trinh.
Mién nghiém ciia h¢ bat phuong trinh la tit gide OABC @ Bifu difn mitn nghiém
k€ ci mién trong (con goi la mién tif gide OABC) véi ciia hé bit phudng trinh sau:
0(0:0),A(03), B(1 :2), C(2; 0).

=0 1a tryc tung;

0 12 truc hoanh.

3x-y>-3
1. AP DUNG VAO BAI TOAN THUC TIEN ~2x+3y<6
Bai todn 1. Trong bai todn & phin mé diu, tim x va y 2x+y>—4.

sa0 cho téng 6 14n xudt hién quang cdo ctia cong ty la

nhiéu nhat.

Gidi

Goi x, y ldn luot 12 s ldn phdt quing cdo vio khoing 20h30 va vio khung gid
16h00 — 17h00. Theo gia thiét, ta cé: x € N,y € N, x> 10, 0 <y < 50.

Téng s6 1n phét quang cdo 1a T=x +y.

S tién cong ty cén chi 1a 30x + 6y (triéu ddng).
Do cong ty du dinh chi khong qud 900 triéu dong nén 30x + 6y < 900 hay 5x + y < 150.

Sx+y<150
Ta c6 hé bit phuong trinh: {x 210 [
. . 0<y<50
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Dodssach tatho

Bai todn dua vé& tim x, y la nghiém ctia h¢ bt phuong trinh (1) sao cho T'=x + y c6 gid tri
16n nhit.
Tridc hét, ta xdc dinh mién nghiém ciia h¢ bt phuong trinh (I).
Mién nghi¢m ciia h¢ bét phuong trinh (I) Ta mién td gidc AB
C(10 : 50), D(10 : 0) (Hinh 10).
Ngudi ta ching minh dugc: Biéu thic T = x + y
dat dugc gid tri 16n nhat tai mot trong cdc dinh cta
i gidc ABCD.
Tinh gid tri ciia biéu thic 7= x + y tai cp s6 (x5 y) 1a
toa @9 cdc dinh cta td gide ABCD rdi so sdnh céc gid
tri d6. Ta dugc T dat gid tri 16n nhat khi x = 20, y = 50
{ing véi toa do dinh B.
Viy d€ ph4t dugc s6 1dn quang cdo nhiéu nhét thi s&
Ién phét quing cdo vio khoang 20h30 va vio khung
gid 16h00 — 17h00 1dn lugt 1a 20 va 50 1an.
Bai todn 2. Ngudi ta dy dinh ding hai loai nguyén o
liéu d€ chiét xudt it nhit 140 kg chat A va 9 kg chit B.
Tt méi tén nguyén liéu logi 1 gid 4 triéu ddng. c6 thé chiét xudt duge 20 ke chit A va 0.6 kg
chat B. Tl mi tan nguyén liéu loai II gid 3 triéu ddng, c6 thé chiét xuat duge 10 kg
chiit A va 1,5 kg chit B. Hoi phii diing bao nhiéu tin nguyén liéu mdi loai dé chi phf mua
nguyén ligu Ia it nhat? Biét riing co s6 cung cip nguyén li¢u chi ¢6 thé cung cip khong
qud 10 tdn nguyén Ti¢u loai I va khong qud 9 tan nguyén liéu loai IT.
Gidi
Goi x, y 1an lugt 1a s& tan nguyén liéu loai I, loai II can st dung.
Khi d6, ta chiét xuit duge 20x + 10y (kg) chat A va 0,6x + 1,5y (kg) chit B.
Theo gid thiét, x va y phai thod man
cdc diéu kién:
0<x<10,0<y<9;
20x + 10y > 140 hay 2x + y > 14;
0,6x + 1,5y = 9 hay 2x + 5y > 30.
Téng s6 tién cdn mua nguyén lidu 1a
T=4x+3y.
Bai todn dua vé: Tim x, y la nghiém
ctia hé bt phuong trinh
0<x<10
0<y<9
2x+y=14
2x+5y230
sao cho T'=4x + 3y c6 gid tri nho nhat. Hinh 11
Trudc hét, ta xdc dinh mién nghiém ciia h¢ bat phuong trinh (I1).
Mién nghiém ctia hé bat phuong trinh (II) 1a mién td gidc ABCD véi A(5; 4), B(10; 2),

€(10;9), DE : il(ymh 11).
Ovn
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Ngudi ta ching minh dugc: Biéu thiic 7 = 4x + 3y ¢6 gid tri nhé nhat tai mdt trong cic
dinh ciia td gidc ABCD.

Tinh gid tri ctia biéu thic T = 4x + 3y tai cip 50 (x ; y) 1a toa 6 cdc dinh cla td gidc
ABCD rol 50 mnh cdc gid tri d6. Ta dugc T dat gid tri nhd nhat bing 32 khix=5,y=4

Véy dé chi phi nguyén li¢u la it nhélt, cAn sit dung 5 tdn nguyén liéu loai I va 4 tén nguyén
loai II; khi d6 chi phi 1a 32 triéu dong.

W ziirar
1. Kiém tra xem mdi ciip s& (x ; y) dd cho c6 1a nghiém cita hé bat phuong trinh tuong
ting khong.
3x+2y2-6 4x+y<-3
e ©:2,:00 by Y 1:-3),00:-3).
x+dy>4 —3x+5y=-12
2. Biéu dién mién nghiém ctia h¢ bt phuong trinh:
4x-2y>8
x+2y <-4
a) b) x20
y=x+5;
y<0.

3. Mién khong bi gach 6 mdi Hinh 12a, 12b 1a mién nghiém ctia hé bét phuong trinh
nio cho & dudi day?

a)

Hinh 12
xX+y<2 y<x y>—x+1
0 x>-3 b) {x<0 c){x<2
yz-1 y>-3 y<l

4. Mot phan xudng san xut hai ki€u md. Thoi gian dé 1am ra mét chiéc mii kiéu thd
nhat nhidu gip hai 1an thoi gian 1am ra mot chiéc mi kiéu th hai. Néu chi san xuat
to.m kiéu ma thii hai thi uong 1 gid phan xudng 1am dugc 60 chiéc. Phan xuong lam

8 ti€ng mdi ngay va thi truong ticu thy t6i da trong mot ngay la 200 chiéc mi

kiéu thi nhat va 240 chi€c mii kiéu thi hai. Tién 1ai khi ban mot chiéc mi ki€u thi

nhat la 24 nghm dong mdt chiéc mi kiéu thd hai la 15 nghin dong Tinh s6 lmmg mil

kiéu thd nhit va kiéu thd hai trong mot ngay ma phan xuéng cn san xudt dé tien 1

thu dugc 1a cao nhit.
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BAI TAP CUGI CHUONG Ii

1. Biéu dién mién nghiém ciia bit phuong trinh:
a)3x—y>3; b)x+2y<—4; Qy=2x-5
2. Biéu dién mién nghiém ctia h¢ bt phuong trinh:

—2y<

3 4x+10y<20 = ZY;Z
35 s
{x 3y<6 b oy i e ;>
2x+y<2; s, x>0
y<3.

3. Nhu ciu canxi t6i thiéu cho mdt ngudi dang do tudi trudng thanh trong mot ngay
1a 1 300 mg. Trong 1 lang ddu nanh ¢6 165 mg canxi, 1 lang thit 6 15 mg canxi.
(Nguén: https://hongngochospital.vn)

Goi x, y 14n Iugt 12 56 lang ddu nanh va s& lang thit ma mdt ngudi dang do tudi trudng

thanh #n trong mot ngay.

a) Viét bit phuong trinh bic nhat hai 4n x, y dé biéu dién lugng canxi cin thiét trong
mot ngay clia mot ngudi trong do tudi trudng thanh,

b) Chi ra mot nghiém (x, ; y,) vi x;, ¥, € Z cita bat phuong trinh d6.
4. Bic Ngoc thuc ché d6 in kiéng véi yéu cAu ti thiéu hing ngay qua thic uéng
12 300 ca-lo, 36 ddn vi vitamin A va 90 don vi vitamin C. Mot cSc d6 udng dn klenz
thii nhét cung cip 60 ca-lo, 12 don vi vitamin A va 10 don vi vitamin C. Mt c6c do
udng in kiéng thd hai cung cip 60 ca-lo, 6 don vi vitamin A va 30 don vi vitamin C.
a) Viét hé bat phuong trinh mé ta s§ lugng c6c cho db udng thd nhit va thi hai
ma béc Ngoc nén uéng mdi ngay dé dap ting nhu ciu cén thiét ddi vdi s6 ca-lo va
6 don vi vitamin hap thu.

b) Chi ra hai phudng én ma bic Ngoc ¢6 lhe chon Iva y lugng coc cho do uo’ng
thd nhét va thi hai nhiim dap tng nhu ciu cin thiét ddi véi s6 ca-lo va s& don vi
vitamin hap thy.

5. Mot chudi nha hang &n nhanh bén @ &n tit 10h00
vién phuc vy ciia nha hang lam viéc theo hai ca, m
18h00 va ca II tit 14h00 d&n 22h00.

ng dén 22h00 méi ngay. Nhan
ca 8 tiéng, ca I tit 1000 dén

Tién luong clia nhin N P " v

vién duge tinh theo | Khodng thoi gian lam viee Tién lwong/giv

£id (bng bén). 10h00 — 18100 20000 déng
14h00 — 22000 22000 dong

D¢ mbi nha hang hoat dong duge thi can t6i thi€u 6 nhan vién trong khoing
10h00 — 18h00, tGi thiéu 24 nhan vién trong thoi gian cao diém 14h00 — 18h00
va khong qui 20 nhan vién trong khodng 18h00 ~ 22h00. Do higng khiich trong
khomng 14h00 — 22h00 lhudng d6ng hon nén nha hang cdn s6 nhan vién ca II it nhat
phai gip doi s6 nhan vién ca I. Em hay gidp chi chudi nha hang chi ra cich huy
dong s6 lugng nhan vién cho méi ca sao cho chi phi tién luong méi ngay 1a it nhat.
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HAM SO VA DO THI

Trong chucing nay, chung ta sé tim hiéu nhiing noi dung sau:
ham s6 va dé thi, ham sé bac hai va ting dung, diu cta tam
thtic bac hai, bat phuong trinh bac hai mét an, cach giai hai
dang phuong trinh vé ti.

/ o

§1 | HAM s6 VA PO THI

Galileo Galilei (1564 — 1642), sinh tai thanh phd Pisa (Italia),
1a nha bac hoc vi dai ciia thoi ki Phuc Hung. f)ng dugc ménh
danh la “cha dé ctia khoa hoc hién dai”. Trudc Galileo, ngudi ta
tin ring vit nang roi nhanh hon vat nhe, ong da bic bo diéu nay
biing thi nghiém ndi tiéng & thap nghiéng Pisa. Tit thi nghiém
cita Galileo, cdc nha khoa hoc sau nay dugc truyén cam hing
riing ching ta chi ¢6 thé rit ra tri thic khoa hoc ti cdc quy luat
khdch quan ctia t nhién, chi khong phai tif niém tin.

Lam thé nao dé mo ta dwgc méi lién hé 2

giita thoi gian t va quang duong di dugc S

cia vt roi tit do? Lam thé nao dé cé duge Thp nghiéng Pisa (Ialia)
hinh dnh hinh hoc minh hog méi lién h¢ (Ngudn: https:/jpinterest.com)

giita hai dai litgng d6?

1. HAM $6
1. Pinh nghia

Trong bai todn & phin md diu, ta da bit cong thic tinh quang dudng di dude § (m) cia

Vit roi tit do theo thi gian 7 (s) 1a: § = % 72, trong d6 ¢ 1a gia toc roi ty do, g ~ 9,8 m/s>.
a) V6i mdi gid tri 1 =1, 1= 2, tinh gid tri tuong ting ctia S.

b) V6i méi gid tri ctia £ ¢6 bao nhiéu gid tri tiong ting ciia §?

DE xdy dung phuong 4n kinh doanh cho mot loai sén phim, doanh nghiép tinh tosn 1gi
nhugn y (ddng) theo cong thiic sau: y = — 2005 + 92 000x — 8 400 000, trong d6 x 1a s&

san phdm loai d6 dugc bén ra.
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) Véi méi gi

=100, x = 200, tinh gid tri tuong ting ctia y.
b) V6i mbi gid tri clia x ¢6 bao nhiéu gid tri tuong tng ctia y?

Mot cich tong quat, ta c6 dinh nghfa sau:

%0 tap hop khdc réng D < IR. Néu véi mdi gid tri ctia x thude D c6 mot va chi mot
gid tri tuong ting ctia y thudc tap hop s6 thuc R thi ta cé mot ham s6.
Ta goi x 1a bich s6'va y 1a ham 56 cia x.
Tap hop D dugc goi 12 1dp xdc dinh ciia ham s,

Ki higu ham s6: y = f{x), x € D.
Vidul
a) Dién tich S ciia hinh tron bén kinh r duge tinh theo cong thic S = /2. Hoi S ¢6 phii
1a ham 8 ctia r hay khong? Gidi thich. -
b) Cho cong thic y* = x. Hoi y ¢6 phai 1a ham s6 ciia

domes i 1 Trong y hoc, mt ngudsi cin
x hay khong? Gidi thich. bing 60 kg chay vl 16 do
Gidi 6,5 km/h thi lugng ca-lo tiéu
thy dugc tinh theo cong thiic:
¢ =47t (Nguén: https:/firace.m),
e g trong d6 thi gian ¢ dugc tinh
b) y khong phai 1a ham s6 ctia x vi khi x = 1 thi ta tim theo phit. Hoi ¢ 6 phai 2 ham
dugc hai gid tri tuong ting cha y la 1 va— 1. $6 cila ¢ khong? Vi sa0?

) S la ham s6 ciia r vi mdi gi
mot gid tri cia S.

4 tri cia r chi cho diing

2. Cach cho ham s6
2) Ham s6 cho bling mot cong thirc

Ciing véi cdch néi ham s6 cho biing cong thic, ta ciing néi ham s6 cho bing biéu thic.

=vx=2 (2.

(GSBP Cho hai ham 56y = 2x+ 1 (1) va
a) Néu bidu thiic xdc dinh m3i ham s trén.
b) Tim x sao cho méi biéu thic trén ¢ nghia.

‘ﬁy
" Tap xdc dinh ciia ham 56y = f(x) 1a tap hop tat ca cdc s6 thuc x sao cho biéu thiic
fx) ¢6 nghia.

Viau2 | Tim tap xdc dinh cia m&i ham s sau:

1 2 Tim dp xdc dinh clia ham
a)y=—;
x X+ 2_

b y=Vi-L re
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Gidi
W Bitmae L & nghia khi x # 0. Vi vy, tp xdc dinh ciia ham s6 da cho la:
%
D={(xeRIx#0}=R\(0}.
b) Bidu thiic +/x — 1 c6 nghia khi x— 1 > 0. Vi vay, t4p xéc dinh ciia ham s& da cho la:
D={xeRIx=1}=[1;+»).

b) Ham s6 cho biing nhiéu cong thitc
Mbt ham s6 ¢6 thé dugc cho bing nhidu cong thiic, ching han ham s& trong Vi du 3 sau:

2 o =
Vidu3 | Cho ham s6: =
u 0, 2450, 3 \7{ Cho ham si

~1néux<0 _ xnéux<0

fy={ Ondux=0 ":{ xnéux>0.
Inéux>0. ) Tim tap xdc dinh clia ham

) Tim tdp xdc dinh ctia ham s6 trén. 56 trén.

) Tél bk e i o6 kb 1 = 1 = G ) (010 b) Tinh gid tri ctia ham s& khi

Gidi x=—1;x=2022.

a) f(x) ¢6 nghia khi x < 0, x = 0, x > 0 nén tip xdc dinh cia ham s61a D =R.

b)Ai-2)=— 1, /0)=0; {2021) = 1.

Chii : Cho ham 8 y = f(x) vdi tap xdc dinh 1a D. Khi biéh s6 x thay d6i trong tap D thi
tap hop cdc gid tri y tuong dng dudc goi 1 rdp gid tri ctia ham s& da cho.

Ching han, trong Vi du 3, ta c6: Ung v6i cdc gid tri cta x thi f{x) chi nhdn mdt trong ba
gid tri — 1: 0; 1 nén tap gid tri cia ham s3 d6 1 tap hop (- 1: 0; 1).

¢) Ham s& khong cho biing cong thite

Trong thyc tién, ¢6 nhitng tinh hudng din t6i nhiing ham s6 khong thé cho bing cong
thic (hogc nhidu cong thiic). Ching han, trong vi du sau day:

Vidud | Biéu dd & Hinh I cho bigt Nhiétdo (C)
nhiét do trung binh 6 Pa Lat theo
ting thdng trong nim.

a) Xdc dinh tp hop cic thing duge
néu trong biéu do.

b) Tuong tng thing véi nhiét do
trung binh cia thing d6 c6 phii Ia
ham s6 khong? Gidi thich.

Bl 0

Gidi 123456 78 9101112 Thing

a) Tap hop cdc thing 1a (Ngudn: http:/fvietnamtourism.com)
D={1;2;3; 58;9;10; 11; 12). Hinh 1

thdng chi tuong tng vdi ding mot gid tri nhiét do trung binh nén tuong tng d6
xdc dinh mét ham s6. Ham s6 d6 c6 thé dugc cho bing bang nhu sau:
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Théng 1 2 & 4 5 6 7 8 9 10 | 11| 12

Nhiét do (°C) | 16,1 | 16,6 | 18,2 19,1 [ 189 | 18,6 | 185|182 (187 17,7176 | 157

1. 86 THI CUA HAM S6

Xét ham 58y = f(x) =

) Tinh cdc gid tri y, = flx ), y,= flx,) iong ting véi gid tri

s e,

b) Biéu dién trong mit phing toa do Oxy cdc diém M, (x, 3 y)), M,(x,3 y,)-

Ciing nhu vy, v6i mbi gid tri cia bién s6 x, ta c6 thé xdc dinh dude diém M(x ; y) v6i
¥ =f(x) trong miit phiing toa do. Khi bién s x thay ddi trén tip xdc dinh, diém M(x ; y)
s& thay doi theo trong mt phing toa do Oxy va vach nén mot dudng. Dudng d6 goi 1a
b thi ciia ham s6'y = fix).

[ D thi ctia ham 56 y = fx) xdc dinh trén tap hop D la tap hop tit ci cic diém
M(x ; fix)) trong mit phing toa dd Oxy v6i moi x thude D.

Vidu5 | Chohamsy=2v+4.

) V& db thi ham s6 trén.

b) Trong mit phing toa dd Oxy, cho bén diém: A(~1 ; 2),
B(136). C(2020:2021), D(2 030 ; 4 064). Piém nao
thudc dd thi ham s§ trén? Diém nao khong thude do thi
ham s trén?

Gidi

) Khi x = 0 thi y = 4; khi y = 0 thi x = — 2. Vay dd thi

2 2x + 4 la dudng thing cit truc Oy tai diém Hinh2

t tryc Ox tai diém (- 2 ; 0) (Hinh 2).

b) Khix=— 1 thi y=2; khix =1 thiy =6 khi x =2 020 thi y = 4 044; khi x = 2 030 thi
y=14064.
Viy cic di€m A(- 1 3 2), B(1 ; 6), D(2 030 ; 4 064) thugc dd thi ham s3 va diém

(2020 ;2 021) khéng thude db thi ham s6. E’

4 Cho ham s y

Nhén xét va ba

x
* Diém M(a ; b) trong mit phiing toa do rhudc db thi diém M(- 1 ; — 1), N© ; 2),

. aeD P(2; 1), Diém ndo thue dd thi
ham 56y = f{x), x € D khi va chi khi { ~ ham G trén? Diém ndo khong
b= f@. thudc dd thi ham S5 tren?
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« DE chiing t6 diém M(a ; b) trong mit phing toa d6 khong thudc db thi ham s6
X € D, tac6 thé kiém tra mot trong hai kha niing sau:

Khd nang 1: Chiing to ring a & D. ;
Khd nang 2: Khi a € D thi chiing t6 riing b # fla). 5
Vidu6 | Cho db thi ham s6 y = f(x) nhu Hinh 3. 3
a) Trong cdc diém ¢6 toa do (- 23 2), (050), (0 1), >
2:2), (1 ; 1), diém ndo thudc do thi ham s6? s
Piém nao khong thude dd thi ham
b) Quan sat dé thi, tim f(3) va nhiing diém thuc dd thi -3 -2 -1 0 1 X
" srso 9
c6 tung do bang 7 Hinh3

Gidi '9

) Céc diém thude 08 thi ham 5 6 0 40 1 (= 2:2), 78 pua vao Hink 4. xdc dinh
S e £(-2).5(0). 5.
Cic diém khong thudc d thi ham s6 c6 toa do Ia:
©:D.1:1).

b) Quan sét db thi, ta c6: A3) = ;.

9

Toa do nhiing diém thudc d thi c6 tung do bing 3

s 9 9
la: (— 3; E]' (3 H 5)- Hinh 4

Vidu7 | Cho db thi ham s8 y = f{x) nhu Hinh 5.
a) Xdc dinh toa d6 cdc giao diém ctia dd thi d6 v6i hai
truc toa do.

b) Ham 56y = f{x) dugc xdc dinh bji cong thiic nao?

Gidi
) Toa 6 giao diém ciia dd thi véi truc hoanh 1a (15 0).
Toa d6 giao diém ciia dd thi véi truc tung 1 (0 ; 1).

b) Vi db thi ham s8 y = fix) a dudng th.mg cft ca hai
truc toa d6 nén ham s d6 1a ham s& bac nhit, tic la Hinh 5
y=£(x) = ax + b (a#0). Giao diém ciia d thi d6 véi

truc Oy la diém c6 toa d6 (05 b) nén b= 1. Suy ray = f(x) = ax + 1. Khi d6, giao diém

clia d6 thi 6 v6i truc Ox Ia diém c6 toa do (7 1 ;o) nen - Lo ticla=—1.
a a

Vayy=flo=—x+1.
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111 SY BIEN THIEN CUA HAM SG

1. Khai niém

Cho ham s§fx) =x + 1.

a) So sanh f(1) vaf(2).

b) Chiing minh riing néu x,,x, € R sa0 cho x, <, thi fix,) < flx,).

Nhu vy, ham s6 f(x) = x + 1 ¢6 tinh chélt sau dy: Khi x ang thi f(x) ciing rding. Ta néi
ham s trén 13 déng biéh trén khodng (— @ ; + ).

O
[ Cho ham s y = f(x) xéc dinh trén khodng (a ; b).

« Ham 6y = f(x) goi 1a ddng biéh trén khodng (a ; b) néu

Vxl.xz € (a;b),x <x, zﬂxl) <ﬂ)c2).
« Ham s8y = f{x) goi 1a nghich biéh trén khoang (a ; b) néu
Vxl.xz € (a;b), @iy, :>ﬂx|) >/(xz).

Vidu3 | Ching to ham s6 y = 6x” ddng biéh trén khodng (0 ; + ).

Gidi

Xét hai s6 bt Kix,, x, € (05 + ) sa0 cho x, <x,.
6 Ching o ham s§ y = 6x°

4 an o2 2
Taco: 0< X, <x,nén 6x) < 6x; h.xy/(xl) <ﬂxz>. nghich bién trén khodng (- = ; 0).

Véy ham s& déng bién trén khodng (05 + ).

Nhan xét: Xét sy bién thién ciia mot ham s& 1a tim cdc khodng ham s& ddng bién
va cdc khodng ham s& nghich bign. K&t qua xét sy biéh thién dudc tdng két trong mot
bang biéh thién.

Chéing han, sau ddy 12 bang bién thién clia ham s6 y = 6x>:

X |- 0 + 0|« Difu mi tén di xuding (t + <> déh 0) dién i
bod T+ | ham s& nghich bién trén khodng (-  ; 0).

v \ / « Dffu mii tén di 1én (t 0 dén + «o) dién ta
0

ham s& déng bién trén khodng (05 + ).

2. M6 ta ham s& dong bi€n, ham s6 nghich bién bing do thi

Cho db thi ham s

h fi— 2). fi- 1). Néu nhan xét vé sy bién thién ciia gid tri ham s6 khi gid tri
X ting dan tit— 2 dén— 1.

= flx) = nhu Hinh 6.
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b) So sénh f(1), (2). Néu nhn xét v& su bién y

thién ciia gid tri ham s6 khi gid tri biéh x ting 5 i
dén i 1 dén 2. 0
Nhan xét i
+ Ham s ddng bih trén khodng (a ; b) khi va chi
khi d6 thi ham sG “di Ién” trén khodng d6. 2
« Ham s6 nghich bién trén khodng (a ; b) khi va N
chi khi d3 thi ham s6 di xudng” trén khodng d6. ——ror —t
Khi néi @4 thi “di 1én” hay “di xuéng”, ta luén
ké theo chiu ting clia bién s6, ngha la ké tit trdi Hinh 6

qua phii.

Vidu9 | Cho ham s&y = f(x) c6 b thi nhu Hinh 7. Quan st dd thi va cho biét phit biéu
ndo sau diy 1a ding. y
) Ham 58 y = f(x) ddng bién trén khodng (= 2; - 1).
b) Ham 6 y = f(x) nghich bién trén khodng (1 ;2).
¢) Ham s5 y = f(x) ddng bién trén khoing (— 1; 1).
Gidi

) Phit biéu “Ham s6 y = f(x) déng bién trén khodng
(—2:—1)" Ia diing vi d6 thj ham s3 dd cho “di 1én”
trén khodng do. Hinh 7

b) Phit biéu “Ham s6 y = f(x) nghich bién trén khoang (1 ; 2)” I ding vi dd thj ham s&
di cho “di xudng” trén khoing d6.

©) Phit biéu “Ham s8 y = f{x) ddng bién trén khodng (— 1 ; 1) 12 sai vi db thi ham s&
d cho vifa ¢6 phén “di 1én” vita 6 phén “di xung™ trén khoing do.

W eaitie
1. Tim tap xic dinh ciia mdi ham s6 sau:
i P
by y=v2-35  gy=—: dy={ "xeQ
x+1 OnéuxeR\Q.
2. Bang I dusi day cho bict chi s5 PM, , (bui min) & Thanh ph6 Ha N tt thing 1 dén
thing 12 ciia nim 2019, "
Trung [ Thang |

a)y

(Ngudn: Bdo cdo chat ligng khong khi the gidi 2019)
Bing 1
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) Néu chi s6 PM, ; trong thang 2; thdng 5; thang 10.
b) Chi s6 PM, | ¢6 phai a ham s§ ciia thang khong? Tai sao?
3. Theo quyét dinh 56 2019/QD-BDVN nghy 01/11/2018 clia Téng cong ty Buu dién

Viét Nam, gid cudc dich vu Buu chinh phé cap di véi dich vu &hu co ban va buu
thiép trong nudc c6 khdi lugng dén 250 g nhu trong bang sau:

2) S8 tién dich vu thu co bin phai 7
PR L % * | Khoi lugng dén 250 g | Mite cuGe (dor
tri y (d6ng) c6 a ham s5 clia khoi | 08 (208 | VHCC (ddng)
luong thu co ban x (g) hay khong? |DEn20g 4000
Néu ding, hdy xdc dinh nhiing |Trén20 g dén 100 g 6000
cong thic tinh y. Trén 100 g dén 250 g 8000

b) Tinh 56 tién phai tré khi ban Duong
gtii thu c6 khéi lugng 150 g, 200 g.
4. Chohams§y=—2+%
) Diém nao trong cdc di€m ¢6 toa dd (— 1:-2), (03 0), (05 1), (2021 ; 1) thude dd
thi ctia ham s& trén?
b) Tim nhiing diém thudc dd thi ham s6 ¢6 hoanh d6 14n Iugt bing — 2; 3 va 10.
¢) Tim nhiing diém thuéc db thi ham s c6 tung do bing — 18.

8

Cho d thi ham s6 y = f(x) nhu Hinh 8.

a) Trong cdc di€m c6 toa d6 (13 —2), (05 0),
(2 ;- 1), diém nao thudc dd thi ham s6?
Diém nio khong thude db thi ham s6?

b) Xdc dinh (0); /(3).

¢) Tim diém thudc db thi c6 tung do bing 0.

e A ;
6. Choham s§ y = —. Chiing to ham s& da cho:
x
a) Nghich bién trén khodng (0 ; + «0);
b) Nghich biéhn trén khodng (~ @ ; 0).

7. Cho ham 58 y = f(x) ¢6 b thi nhu Hinh 9. Chi
rakhodng ddng bién va khodng nghich biéh ciia
ham &'y = fix).

8. Mot16p muéh thué mét chiéc xe khach cho chuyén

tham quan véi téng doan dudng cin di chuyén
trong khodng tif 550 km dén 600 km, ¢ hai cdng

ty dugc tiép cin dé tham kho gid. Hinh 9
Céng ty A c6 gid khdi dau 1a 3,75 triéu ddng cong thém 5 000 ddng cho méi ki-16-mét
chay xe.

Cong ty B c6 gid khdi du 1 2,5 trigu ddng cong thém 7 500 déng cho méi ki-1o-mét
chay xe. Ldp d6 nén chon cong ty nao dé chi ph la thip nhit?
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§2  HAM S6 BAC HAL DO THI HAM SG BAC HAI
VA UNG DUNG

Ciu cdng Sydney 12 mot trong nhing hinh
anh biéu tuong clia thanh phd Sydney va
nude Australia. D6 cao y (m) clia mot diém
thudc vong cung thanh ciu cang Sydney
¢6 thé biéu thi theo do dai x (m) tinh tit
chén ciu bén trdi doc theo dudng ndi véi
chén cdu bén phai nhu sau (Hinh 10):

y=—000188(x— 251,57 + 118.

(Ngudn: Passy's World of Mathematics)

Hinh 10

Ham 56y = —0,00188(x — 251,5 + 118 ¢4 gi ddc bier?

1. HAM G BAC HAI
[) Cho ham sy =

~0,00188(x - 251,5) + 118.

a) Viét cong thiic xdc dinh ham s5 trén vé dang da thiic theo lu thita véi s6 ma gidm din
clia x.

b) Béc cita da thiic trén biing bao nhiéu?
¢) Xdc dinh hé s ciia %, hé s8 cta x va hé s6 t do.
3 w @ |
@ Ham 56 bdc hai 1a ham s8 dugc cho biing biéu thiic ¢6 dang y = ax® + bx + ¢,

trong d6 a, b, c 1a nhiing hiing 6 va @ khic 0. Tap xdc dinh ctia ham s 1a R,

Vidul | Trong cdc ham s& sau, ham s& ndo 1a ham s& bic hai? Véi nhiing ham s& bic
hai d6, xdc dinh a, b, ¢ 1an Tgt 13 hé s6 cita 12, hé s6 cda x vi hé s6 ty do.

a)y=8r—6x+1; b)y=2x+202L.

Gidi [

a) Ham s6 y = 827 = 6x + 1 1a ham G bic hai ¢6 hé s6 ctia x> |74 Cho hai vi du vé
béing 8, hé s& ctia x biing — 6, hé st do biing 1. ham s& bic hai.

b) Ham 58y = 2x + 2 021 khong phii 1a ham s bac hai.

1. 86 THI HAM $6 BAC HAI
F) Cho ham 6y = x% + 2x— 3.

a) Tim gid tri y tuong Ging véi gid tri ca x trong bang sau:

[=[=3T-2T-rToT1]
> [ 2 [ 2 [ 2> 1]°~2]
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b) V& cic diém A 35 0), B 2= 3), C 15— 4),
D(O;~3), E(1 ; 0) cita dd thi ham s6 y = * + 2x— 3
trong miit phéng toa do Oxy.

¢) V& dudng cong di qua 5 diém A, B, C, D, E. Pudng
cong do la dudng parabol va cang chinh Ia b thi ham
s8y =27 +2x—3 (Hinh 11).

d) Cho biét toa d ctia diém thdp nhit va phuong trinh
truc d6i xing cta parabol d6. D3 thi ham s d6 quay
bé 16m 1én trén hay xudng dudi?

Nhdn xét: Dudng cong (lién néy) di qua 5 diém A, B, G, D, E

(Hinh 11) cho ta @ thi ham s6 y = x> + 2x - 3, x € R.

D6 1 dudng parabol quay bé 15m 1én trén, ¢6 toa do ciia

diém thdp nhit 1a (- 1; - 4) va ¢6 tryc d6i xing la dudng

thing x=— 1.

F) Cho hamsGy =— 2%+ 2x+3.

) Tim toa d0 5 diém thudc db thi ham s& trén c6 hoanh
@6 1n lugt 1a - 1, 0, 1, 2, 3 rdi vé ching trong mit
phéing toa d Oxy.

b) V& dudng cong di qua 5 diém wén. Pudng cong
d6 ciing 12 dudng parabol va 1a d6 thi citia ham s6
y=—x"+2x+3 (Hinh 12).

¢) Cho biét toa d6 ctia diém cao nhit va phuong trinh truc d6i xting cla parabol do.
D4 thi ham s d6 quay bé 1m 1én trén hay xung dudi?

[ D6 thi ham 56 bac hai'y =
V6i toa 40 (, e
2a

Hinh 12

+ bx + ¢ (a# 0) 1a mdt duong parabol ¢6 dinh la diém

_ A) Vi trge TSP g thing x=— 2.
4a 2a

Nhn xét: Cho ham s6 fix) = ax® + bx + ¢ (@ 0), tacé: — 2 = f(— i).
4a 2a
PE v& db thi ham s6 y = ax® + bx + ¢ (a # 0), ta thyc hién cdc budc:

* Xdc dinh toa d6 dinh: b A N
"2 4

” b
* V& tryc d6i xiing x=— —
2a
& diém dic biét, ching han: giao diém véi truc tung (c6 toa do (0 ; ¢))
va truc hoanh (néu ¢6), diém dGi xtng véi diém c6 toa do (0 ; ¢) qua truc ddi xing
b
=
BDoavsach tai hoc10.vn
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* Vé duong parabol di qua cdc diém da xdc dinh ta nhan L;

dugc db thi ham s8y = ax® + bx + c. V& @b thi mbi ham s6
Chii i Néu a > 0 thi parabol ¢6 bé 1om quay 1én trén, néu ~ bdc hai sau:
a < 0 thi parabol ¢6 bé 16m quay xudng dudi.

Vidp2 | V& db thi ham s6 bic hai y

Giai

Tacéia=1,b=-2,c=-3A=(-2%-4.1.(-3)=16. y £=1
\

=2x=13;

— Toa d6 dinh I(1 ; - 4).
~ Trye d6i xitng x = 1.

~ Giao diém ciia parabol v6i truc tung 12 A(0 ; — 3). 1
~ Giao diém cita parabol véi truc hoanh 1 B(- 15 0) va

C@3:0). i /
— Piém d6i xdng véi diém A(0 ; — 3) qua truc d6i xdng =8 D
x=11aD2;-3). T

V& parabol di qua cic diém dugc xdc dinh & trén, ta nhan
dugc db thi ham 6 y = x* — 2x — 3 nhu Hinh 13.

) Quan st d thi ham hai y =% +2x - 3 trong Hinh 11. Xdc dinh khodng déng
bién, khodng nghich bién cia ham s6 va 1dp bing bién thién ciia ham s& d6.

b) Quan sdt dé thi ham s6 bac hai y = — x>+ 2x + 3 trong Hinh 12. X4c dinh khoang dong
bién, khoang nghich bié ciia ham s& va 1p bang bién thién ctia ham s& d6.

Nhdn xét: Cho ham s6 ba a +bx+c(a%0).

Hinh 13

*Néu @ > 0 thi ham s& nghich bién trén khoéng (7 ;- zi] déng bién trén khodng
a

b
—— i+

2a
* Néu a < 0 thi ham s& déng bién trén khoing (7 ;- 21} nghich bién trén khoing
a

)

Ta ¢6 béng biéh thién cia ham s& bc hai nhu sau:

a>0 a<0
b b
x |-= — +o x |-= — o
o 4o A
¥y \7%/ y BT
a csien -
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Vidu3 | Néu khodng déng biéh, nghich bién ctia mdi ham s& sau:

a)y=37+5x-2; b)y=—d +6x+3.
Gidi g

b 5
) Tacs:a=3>0,b=5 - —=—2. :

2a 6 3 Lip bing bién thién ciia
Vay ham s6 da cho nghich bién trén khoang (7 = 6) mGi ham 56 sau:

s 5 p=x%— 3x+4;
déng bién trén khoang (— i wj ) a)y x4
6 W7 5 b)y=-22+5.
b)Tacs:a=—4<0,b=6, ~ =
2a

Vay ham s& da cho dong bién trén khoing (— »; %) ;nghich bién trén khoing (i s+ w)-

1. UNG DUNG
Cic ham 58 bic hai ¢6 nhidu ting dung trong viéc gidi quyét nhiing vin dé thuc tién.
Chiing han, ta s& tim hiéu ting dung d6 thong qua vi du sau:

Vidg4 | Khi mdt qua bong dugc dd 1én, n6 s&
dat dén do cao ndo d6 18i roi xubng. Hinh 14
minh hoa quy dao ciia qua bong 1a mot phin ciia
cung parabol trong miit phing toa 6 Oth, trong
d6 1 1 thoi gian (tinh bing gidy) ké tii khi qua
béng dude dd 1én va /1 12 d6 cao (tinh biing mét)
clia qua bong. Gia thiét ring qua béng dugc 5
dé tit mit dit. Sau khodng 2 s, qua bong Ién dén Hinh 14
vi tri cao nhat 1a 8 m.

) Tim ham s& bac hai biéu thi d6 cao h theo thdi gian 7 vi ¢6 phan dé thi triing véi quy dao
ctia qua béng trong tinh hudng nay.

b) Tinh d cao ciia qua béng sau khi d4 1én dugc 3 s.

¢) Sau bao nhiéu gidy thi qua béng cham dit ké tii khi d4 lén?

Gidi

) Goi ham s8 bac hai biéu thi d6 cao h (m) theo thoi gian 1 (s) la:

=fity=ar’ + bt +c(a<0).

Theo giA thiét, qua béng duge d4 1én tit mit dat, nghia 1A A0) = ¢ = 0, do d6 fir) = ar® + b.
Sau 2 s, qua béng 1én dén vi tri cao nhit 1a 8 m nén
. b=—4da b=—4a _ [a=-2
2 Slaarob=8" \-4a=8 " |»
-+ 2= - da= ]
f2)=8

Vay fit) = -2 + 8t.
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b) D cao clia qué béng sau khi d4 1én duge 3 s la: 5’

h=f(3)=-2.3"+8.3=6(m). & Trong bai tofin & phin
©) Cdch 1. Qué bong cham dat (tré lai) khi d9 cao h =0, md ddu, 4§ cao y (m) ciia
tic la: mot diém thude vong cung
o thanh cu cing Sydney dat
or=4. gid i 16n nhd 12 bao nhiéu

{— 202 48t=0 mét (lam tron két qua dén

. 2 ) hang phan muoi)?
Vi the sau 4 s qua bong s cham dat k& tit khi d4 Ién. g pHEn mudt)

Cdch 2. Quy dao chuyén dng cita qua bong 12 mot phin clia cung parabol c6 truc ddi
xing Ia dudng thing 7 = 2. Diém xudt phdt va diém qui béng cham dit (0 lai) dGi xing
nhau qua dudng thing 7 = 2. Vi thé sau 4 s qua béng s& cham dat ké tir khi dd len.

. BAI TAP

1. Trong cdc ham s

sau, ham 6 ndo 13 ham s6 bac hai? Vi nhiing ham s6 bic hai 6,

clia x va hé s& tu do.

a)y=-3x% b) y=2x(> - 6x + 1); ¢)y=4x(2x-5).
2. Xic dinh parabol y = ax> + bx + 4 trong mdi trudng hgp sau:

) Di qua diém M(1 ; 12) va N(- 35 4);

xdc dinh a, b, ¢ 1An lugt 12 hé s6 ctia x%, hé

b) C6é dinh 1a I(- 3 ;- 5).
3. V& db thi ctia mbi ham s&
a)y=2—6x+4; b)y=-3’-6x-3

4. Cho db thi ham 56 bac hai & Hinh 15.
a) Xéc dinh truc 6 xting, toa d6 dinh cia b thi ham 6.

b) Xdc dinh khoing déng bién, khoing nghich bi¢h
clia ham s6. ) i
¢) Tim céng thiic xdc dinh ham s6.
5. Néu khoang déng bién, khoang nghich bién céia méi ham s sau:
)y=52+dx— 1 b)y
6. Khi dulich déh thanh phd St. Louis (M), ta s& thiy mot i cong 16n ¢6 hinh parabol
hudng bé lom xudng dudi, d6 1a cong Arch. Gia sii ta 1ap mot hé toa do Oxy sao cho
mét chin cong di qua gdc O nhu Hinh 16
(xvaytinh biing mét), chdn kia cita cdng
)

M tien cdng ¢6 toa o 1a (10 ; 43). Tinh

3]
chiu cao ctia céng (tinh tii diém cao nhat 2 4
trén cdng xudng mit dit), lam tron két 7 it O 10 2 x
Ong g md g Céng Arch (St.Louis, M5) Hinh 16
qua dén hang don vi. (Ngudn: https://visaf.vn)
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§3 | DAU CUA TAM THUC BAC HAI

DE xdy dung phuong dn kinh doanh cho mot loai sén phim, doanh nghiép tinh tosn Igi
nhugn y (ddng) theo cong thiic sau: y = — 200x + 92 000x — 8 400 000, trong d6 x 1a s&
sn phim dude bén ra. Nhu vdy, viée dénh gid hi¢u qua kinh doanh loai sin phim trén
ddn (61 viée xét ddu cita y = — 2002 + 92 000x — 8 400 000, tifc Ia ta cAn xét ddlu ciia tam
thic bc hai f{x) = — 200 + 92 000x — 8 400 000.

2

D Lam thé nao dé xér d ciia tam thite bc hai?

= 4

Pa thitc bic hai f(x) = ax® + bx + ¢ (a# 0) cdn goi 12 tam thitc bc hai. Sau day, ta s& lam
quen véi viée xét diu ciia tam thitc bic hai.

1. DAU CUA TAM THUC BAC HAI

Xét tam thiic bic hai flx) = ax® + bx + ¢ (a % 0).

Ta da biét:

« ax? + bx + ¢ >0 tng v6i phén parabol y = ax’ + bx + ¢ nim phia trén truc hodnh.

* ax? + bx + ¢ < 0 ting v6i phén parabol y = ax’ + bx + ¢ nim phia dudi truc hoanh.
Nhu vy, ta c6 thé nhan ra diu ciia tam thitc bic hai fix) = ax? + by + ¢ 1a“+” (hoic “~ )
théng qua viée nhin ra phin parabol y = ax? + bx + ¢ nim phia trén (hodic phia dudi)
truc hoanh.

) Quan sét Hinh 17 va cho biét dilu ciia tam thic bc hai flx) = % - 2x + 2.
b) Quan sdt Hinh 18 va cho biét déu ciia tam thic bic hai f(x) = - ¥* + 4x - 5.

¢) Tit d6 it ra méi lién hé vé ddu ciia tam thitc bic hai fix) = ax® + bx + ¢ (a # 0) v6i
ddlu clia hé s6 a trong trudng hop A < 0.
5

Hinh 17 Hinh 18
Nhan xét: Néu A <0 thi f(x) cling ddlu v6i hé s a véi moi x € R.
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) Quan sit Hinh 19 va cho biét diu ctia tam thitc bic hai fix
b) Quan sdt Hinh 20 va cho biét diu ciia tam thic bic hai fix

©) Tit d6 riit ra mi lién hé vé ddu cita tam thitc bic hai f{x) = ax’ + bx + ¢ (a # 0) véi déu

Hinh 19 Hinh 20
. . . -b
Nhan xér: Néu A = 0 thi fix) cing dau v6i he s6 a véi moi x € R \ 2al-

) Quan st Hinh 21 va cho biét ddu ciia tam thiic bic hai fix) = x* + 3x + 2 tuy theo cdc
khodng cita x.

b) Quan sét Hinh 22 va cho biét diu cia tam thiic bc hai f{x) = — x* + 4x — 3 tuy theo
cdc khoang cia x.

¢) Tit d6 riit ramdi lién hé vé diu ctia tam thic bac hai f(x) = ax®+ bx+ ¢ (a#0) véi ddu ciia
hé 58 a tuy theo cdc khoang clia x trong trudng hop A > 0.

Hinh 21 Hinh 22
Nhan xét: Néu A > 0 thi fix) cting dlu v6i hé s6 a v6i moi x thude cdc khoang (- ; x,)
VA (xy 3 + 0); fx) trdi ddlu v6i hé s6 a véi moi x thude khodng (x
hai nghi¢m cita fix) v x| <x,.
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Ngudi ta dd ching minh dugc dinh 1f vé& ddu tam thic bac hai sau:

[ Cho tam thitc bac hai fix) = ax® + bx + ¢ (a % 0), A=b>—4ac.
+Néu A <0 thi f(x) cing ddu véi h¢ 56 a vi moi x € R.

b
+ Néu A =0 thi f{x) cling diu véi hé s6 a v6i moi x € ]R\{2 }
a

+Néu A >0 thi f{x) o6 hai nghiém x , x, (¥, <x,). Khi d6:
flx) cling dau véi he s6 a véi moi x thuoc cdc khoang (— o ; x|> va (x, ; + ®);
) trdi ddiu v6i hé 6 a v6i moi x thude khoang (x, ; X,).
Nhén xét: Trong dinh 1i, c6 thé thay biét thic A = b - dac bing biét thiic thu gon
A =(b') —ac véib=2b".

1. viou g,
1 Xét ddu ctia méi tam thic
bic hai sau:

22+ 4x-5;

P+6x-9.

Vidul | Xétdiu ciia mbi tam thic bac hai sau:

Af)=3"—x+1;

b) fix) = 4x% + 4x +1.
Gidi
) Tam thie bic hai fix) =3 - x + 1 c6 A=~ 11 <0, h¢ s6 a =3 > 0 nén flx) > 0
véi moi x € R.
/ 1 5
b) Tam thic bic hai fix) = 4 + 4x + 1 ¢6 A = 0, nghiém kép x, = — 5 VA he 58
a3 1
a=4>0nenfv) >0 V6 moi xeR\(= ).

Vidu2 | Lap bang xét ddu ciia tam thic bic hai
2

2 Lap bing xét ddlu clia
=3x+2; tam thiic bac hai:
f)=—2>—2x+8.

foy =
Gidi
Tam lhﬁc bic hai flx) = X% = 3x + 2 ¢6 hai nghiém phin biét x = 1, X, = 2 v hé s
a=1>

Tacé bémg xét ddu f(x) nhu sau:

x |-= 1 2z +o

S + 0 - 0 o+
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Vidu3 | Tim nghiém va 1ap bing xét ddu clia tam thic bic hai f(x) tng vi dd thi
ham s6 y = f(x) dugc cho & mdi Hinh 23a, 23b, 23c.
) v y

\ 1y

a) b) ]
Hinh 23

Gidi

a) Tit dd thi Hinh 23a ta c6 nghiém ctia
tam thic bic hai f(x) 1 x = 1. Bing xét
déu tam thc flx) la:

b) Tit @5 thi Hinh 23b ta c6 tam thic bac
hai f(x) v6 nghiém. Bang xét dau tam
thiic flx) la:

©) Tit @& thi Hinh 23c ta ¢6 tam thiic ‘
bic hai f(x) c6 hai nghiém la x, .
v x, = 1. Bing xét diu tam thic f(x) a: ‘J(X) ‘ & 9+ o - ‘

Vidu4 | Trong bai todn & phin md dAu, dua theo s& san phim bén ra, cho biét doanh
nghiép c6 1ai khi nao, bi 15 khi nao.
Giai
Xét tam thiic bic hai fix) = — 200x% + 92 000x — 8 400 000.

—460+ /43 600
= > 125.6:

Nhan thify f0x) 6 hai nghigm .y, = Bin=

—460- 1[43 600
3344

vahé s a=—200 < 0. Ta c6 bing xét déu sau:

T L

‘j(x)‘ -0 + o0 - ‘

Vi x la s& nguyén duong nén:

+) Doanh nghiép c6 1ai khi va chi khi flx) > 0, tiic 12 126 <x <334.

+) Doanh nghiép b 15 khi va chi khi f{x) < 0, tiic 1 x < 125 hofic x > 335.

Vay doanh nghiép c6 Iii khi bén tif 126 dén 334 san phim, doanh nghiép bi 15 khi ban
(51 da 125 sin pham hogc ban t6i thiéu 335 san phidm.
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1. Trong cdc pht biéu sau, phat bi€u nao ding, phit biéu nao sai?

a)x?—2x—3>0khivachikhix € (- 1)U (3:+).

b)

%~ 2v—-3 <0khivachikhixe [-1;3].

2. Tim nghiém va 1ip bing xét ddu ciia tam thifc bic hai f(x) v6i dd thi dude cho & méi
Hinh 24a, 24b, 24c.

y

3. Xét ddu ctia mbi tam thiic bic hai sau:

a)flx) =3 —dx+ 1; b) fix) = 9x% + 6x + 1;
d)fi)=—5+2x+3;

) flx) = — 4%+ 8x—4;

o fn) =

0 X A N\l
{ \I

a) b) o
Hinh 24

222 - 3x + 10;

9 fi)=—32+3x—1.

4. Mot cong ty du lich théng bdo gid tién cho chuyén di tham quan clia mot nhém

Khdch du lich nhu sau:

50 khdch dAu tién c6 gid a 300 000 ddng/ngudi. Néu c6 nhidu hon 50 ngudi ding ki thi
cit ¢ thém | ngudi, gid vé & gidm 5 000 dong/ngudi cho toan bo hanh khich.

) Goi x 12 56 lugng khéch tif ngudi thd 51 trd 1én ctia nhém. Biéu thi doanh thu theo x.

b) $6 ngudi clia nhém khach du lich nhidu nhd 1a bao nhiéu thi cong ty khong bi 167
Biét riing chi ph thuc su cho chuyén di Ia 15 080 000 ddng.

5. Bo phan nghién ciu thi trudng ctia mot xi nghlep xdc dinh long hi phl dé san xuat

O san phdm 1a Q° + 180Q + 140 000 (nghin déng). Gia st gid moi

thi trudng 1a 1 200 nghin dong.

a) Xdc dinh 16i nhuén xi nghiép thu dudc sau khi ban

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

)

Xi nghi¢p cin sin xudt s
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séin phim bdn ra

5t O san pham d6, biét riing
16i nhudn 12 hiéu cia doanh thu trit di tong chi phi dé san xudt.

san phdm 12 bao nhiéu dé khong bi 162

hoc10.vn



§4 | BAT PHUONG TRINH BAC HAI MOT AN

Béc Diing mu6n uén tim ton phing
6 dang hinh chit nhdt v6i bé ngang
32 cm thanh mét ranh din nudc bing
cdch chia tim ton d6 thanh ba phin
16i gdp hai bén lai theo mot géc vudng
(Hinh 25). D& dam bao ki thuat, dién
tich mit cdt ngang ciia ranh din nudc
phai 16n hon hogic bing 120 cm”.

2 c Lk 7
a2em Miit it ngang
Hinh 25

Ranh dén mude phdi 6 6 cao it nhdt la bao nhiéu xing-ti-mét?

1. BAT PHUONG TRINH BAC HAI MOT AN
Quan sdt va néu dic diém cita biéu thic & v& trdi clia bit phuong trinh
3% - 4x -8 <0.

E  Bdt phuong trinh bdc hai dn x 12 bat phuong trinh ¢6 mdt trong cdc dang sau:

ax® + bx + c<0;ax® + bx + ¢ <0;ax> + bx + ¢ > 0; ax® + bx + ¢ >0, trong d6
a, b, ¢ 1a cdc s6 thyc da cho, a # 0.

« DGi vdi bit phutdng trinh bic hai c6 dang ax® + b + ¢ <0, mdi s6x, € R sao cho
axg + bx + ¢ <0 dugec goi 1a mot nghigm ctia bét phuong trinh d6.

Tap hop cdc nghiém x; nhu th& con dude goi 1a tdp nghiém ciia bat phuong trinh

béc hai da cho.

Nghiém va tap nghiém ctia cdc dang bat phuong trinh bac hai n x con lai dugc

dinh nghia tuong tu.

Vidau1 | Cho bét phuong trinh bac hai mot 4n x> — 4x + 3 < 0 (1). Trong cdc gi tri sau
ddly clia x, gid tri no la nghiém ctia bat phuong trinh (1)?

a)x=2; b)x=0; &x=3.

Gidi A
a) Vix=2,tac6:22-4.2+3=-1<0.Viyx=21a @ a) Cho hai vi du vé bit
nghiém cta bt phuong trinh (1). phuong trinh bic hai mot dn.
b)Véix=0,tacé: 0°~4.0+3=3>0.Vayx=0  b) Cho hai vi du vé bit
khong phai 12 nghiém ctia bat phuong trinh (1). {Jh-‘ljdng ;ﬁnh ma khﬁggc p:éi
a b (01 rinh i
O Voix=3,tac6:3*~4.3+3=0. Viyx=3khong oo PrOnE 2
phai 12 nghiém ctia bat phuong trinh (1). S
Chii y: Gidi bat phuong trinh bac hai 4n x 1a di tim tap nghiém ctia bat phuong trinh d6.
49
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11 GIAI BAT PHUONG TRINH BAC HAI MOT AN

bét phuong trinh bac hai mot 4n bang cach xét ddu ciia tam thic bac hai

a) Lap bing xét ddu ctia tam thic bac hai f{x) = x> — x— 2.

b) Gidi bt phuong trinh x* - x =2 > 0.

Nhn xét: DE gidi biit phuong trinh bic hai (mot 4n) 6 dang fix) > 0 (1x) = ax® + bx + ¢,
ta chuyén viéc gidi bit phuong trinh d6 v& viéc tim tip hop nhiing gid tri cia x sao cho
f(x) mang ddu “+”. Cu thé, ta lam nhu sau:

Bude 1. X4c dinh d&u cia hé s6 a va tim nghiém ciia f(x) (néu ¢6).

Butde 2. Sit dung dinh 1f vé du cia tam thiic bic hai dé tim tdp hop nhilng gid tri cita x
sao cho f(x) mang déu “+”.

Chii y: Céc bt phuong trinh bic hai 6 dang flx) < 0, fix) = 0, fix) < 0 duogc gidi bing

cdch tiong tu.

Vidu?

cdc bt phuong trinh béc hai sau: ?
2P Ser D0 bz?l Gidi cé.c bét phuong trinh
ac hai sau:
b)—x? =20 +8>0. 2) 30~ 2 +4<0;
. b)— 2+ 6x—9>0.
Gidi
a) Tam thiic bic hai 2x* = 5x + 2 6 hai nghiém x, = % x,=2vac6hessa=2>0.
Sit dung dinh 1f vé& diu clia tam thic bac hai, ta thdy tap hop nhiing gid trj clia x sao

cho tah thie 26— 542 g 0+ 1 (, i %] U@+

Véy tap nghiém cita bit phuong trinh 2%~ 5x+2 >0 la (, o, %] UQ;+),

b) Tam thiic bc hai — x>~ 2x + 8 c6 hai nghiém x, = —4,x, =2 vacé hé sda =~ 1 <0.

1

Sit dung dinh 1f vé& diu clia tam thic bac hai, ta thdy tap hop nhiing gid trj clia x sao

cho tam thiic — x* — 2x + 8 mang diu “+" 1a (- 4 2).

Viy tap nghiém ctia bt phuong trinh — x> = 2x + 8 > 0 1a (- 45 2).

2. Giai bit phuong trinh bac hai mét 4n bing cach sir dung dé thi
E) Cho bit phuong trinh x> — 4x + 3 > 0 (2).

Quan sit parabol (P): y = x> — 4x + 3 & Hinh 26 va cho biét:
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) Bit phuong trinh (2) biéu dién phn parabol (P) nim &
phia ndo cta truc hodnh.

b) Phin parabol (P) nim phia trén truc hoanh tng véi
nhiing gid tri no ciia x.

Bat phitong trinh (2) biéu dién phin
parabol (P) ném phia trén truc hoanh
tuong ing véi x < 1 hode x> 3.

Hinh 26

Nhén xét

* Gidi bdt phitong trinh bdc hai ax® + bx + ¢ > 0 1a tim tp hop nhiing gid trj ctia x dng

v6i phin parabol y = ax® + bx + ¢ niim phia trén truc hoanh.

* Tuong ty, gidi bat phuong trinh bic hai ax® +bx +c<01atim tap hop nhiing gid tri cia
X ting v6i phan parabol y = ax? + bx + ¢ niim phia dudi truc hoanh.

Nhu véy, dé gidi bit phuong trinh bic hai (mot 4n) c6 dang fix) > 0 (flx) = ax® + bx + c)
biing cich st dung do x}u ta c6 thé lam nhu sau: Dua vao parabol y =

a +bx+c,tatim
tap hop nhiing gid

xting v6i phin parabol d6 nim phia trén truc hoanh. D& véi cdc
bét phuong trinh bic hai cé dang f(x) < 0, fix) = 0, fix) <0, ta cling lam tuong ty.

Vidg3 | Quan sit do thi & Hinh 27, Hinh 28 va

cdc bt phuong trinh bac hai sau:
a)x’ - 5x+4<0. b) - x +3x> 0.

}.
4

3

N

Hinh 27 Hinh 28

Gidi o=
2) Quan sét dd thi & Hinh 27, ta thiy: x> — 5x + 4 < 0 7 3 Gidi mdi bt phuong trinh
biéu dién phén parabol y =’ — 5x +4 niim phia dugi ¢ hai sau bing cich st dung

truc-hodnh, ttdng dng vk [cr<d. C
. i s a)x” +2x+2>0;
Viy tip nghiém ctia bat phuong trinh x” - 5x +4 <0 2
& s b)—3%+2x—1>0.
1a khoang (1 ; 4).
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b) Quan séit d thi & Hinh 28, ta thiy: — x* + 3x> 0 biéu dién phén parabol y = — x> + 3x nim
phia trén truc hoanh, tuong ting véi 0 < x < 3. Vay tip nghiém ctia bt phuong trinh
— %+ 3x> 0 1a khoang (0 ; 3).

11l. UNG DUNG CUA BAT PHUGNG TRINH BAC HAI MOT AN
Bit phuong trinh bic hai mot 4n ¢6 nhidu ting dung, ching han: gidi mot s6 hé bt
phuong trinh; Gng dung vao tinh todn 1¢i nhuén trong kinh doanh; tinh todn diém roi
trong phdo binh; ...
Ching ta s& lam quen véi nhiing ting dung d6 qua mot s& vi dy sau ddy.
Vidu4 | Gidi bai todn & phin mé diu.
Gidi
Khi chia tdm t6n d6 thanh ba phén rdi gdp hai bén lai theo mot géc vudng nhu Hinh 25 thi
kich thue chia mit ct ngang 12 x (cm) va 32 — 2x (cm). Khi d6 dién tich mit cit ngang la
(32~ 2x)x (cm?).
Ta thdy: Dién tich miit cit ngang ctia ranh din nude 16n hon 120 cm? khi va chi khi
(32-20)x 2 120 &~ 207 +32x— 120 20.
Tam thic — 2+ + 32x - 120 c6 hai nghiém x, =6, x, = 10 va hé s6 a=—2 < 0. St dung
dinh 1f vé diu clia tam thiic bic hai, ta thiy tap hop nhiing gid tri ctia x sao cho tam thic
— 2 + 32x — 120 mang dfu “+" 12 (6 ; 10). Do d6 tip nghiém cita bit phuong trinh
-2 +320—- 1202012 [6; 10].
Viy ranh din nude phai c6 do cao it nhdt 1a 6 cm.
Vidu 5 | Tim giao cdc tap nghiém ctia hai bt phuong trinh sau:
P2 -8<0(3)var’-9<0(4)
Gidi
Ta c6: (3) < — 4 < x < 2. Tap nghiém ctia bit phuong trinh (3) 12 §,= (—4; 2);
(4) = -3 <x<3. Tap nghiém ciia bat phuong trinh (4) 1aS,= (3 ; 3).
Giao cdc tap nghiém clia hai bt phuong trinh trén la:

5=85,n85,=(4;2)N(3:3)=(-3;2).
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Vidu6 . Mot tinh hudng trong huan luyén phdo binh duge mé ta nhu sau: Trong
mit phing toa d6 Oxy, khiu dai bdc dugc biéu thi bing diém O(0 ; 0) va bia muc tiéu
duge biéu thi bing doan thing MN véi M(2 101) 25) va N(2 100 ; 15) (Hinh 29). Xa thit
cin xdc dinh parabol y = — 22 10
(a > 0) md t quy dao chuyén dong cita
vién dan sao cho vién dan bin ra tit khiu
dai bac phai cham vao bia myc tiéu. Tim
gid tri 16n nhat ctia @ dé xa thu dat duge
myc dich trén.

y=-a’+ 10ax

B o 2100 x
Gidi Hinh 29

Tai vi trf x = 2 100, d6 cao ciia vién dan I:

a*.2 100 + 10a . 2 100 = — 4 410 000> + 21 000a.

Vién dan cham dugc vao bia myc tiéu khi va chi khi a thoa man cdc bt phuong trinh sau:

2100 < 12 (5); - 4410 0002% + 21 0000 £25 (6): 4 410 000a® + 21 000a > 15 (7).
a

ceelsnosac Viasonemae [0
a 210 210

« (6) 4410 000a> 21 000a+25>0

< (2100a-5)? 20. B4t phuong trinh nay ding Ya > 0.

17‘/E<a<1+‘/m

. 3 . 3l N0 &8 .40
(1) & 4410 000a” ~21 000a+15 <0 < 70— =200 063100

e[;,ﬂ.; w]

420 21007420 2100 |

S R B T

420 2100 4202100 210

[0_1][1 0 1+«/E:‘{17«@,1+\/ﬁj‘

210{"| 920 2100220 2100 | | 420 2100 420 2100 |

Vi the, vién dan cham duge vio bia muc tiéu \‘;’
Khi va chi khi 4 Téng chi phi T (don vi tinh: nghin déng)

@€ sin xudt Q sin phim duge cho bdi
{L, Vio ;LJr Vio ] biéu thic 7= 07 + 300 + 3 300; gid bén
420 2100 420 2100 ciia 1 sin phim 1a 170 nghin dong. SG
san phim dugdc san xudt trong khoing
L . 1 0 nio d€ dim bio khong bi 16 (gid thiét cc
Vay gid tri 16n nhit cia a 1a aer- siin pham dugc bdn hét)?
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. BAI TAP
1. Trong cic bat phuong trinh sau, bit phuong trinh nao 1a bt phuong trinh bac hai

mdt dn? Vi sao?

2)-2x+2<0; b)%y’—ﬁ(yﬂ)sﬂ; )2+ - 2420

Lo

Duia vio d6 thi ham s& bic hai y = f(x) trong mi Hinh 30a, 30b, 30c, hay viét tap
nghiém ctia m&i bat phuong trinh sau: f{x) > 0; Ax) < 0; flx) = 0; fix) <0.

3
3
2
1
A X 1 % 19 1 2 3 3 X
-2 = -2
a) b) )
Hinh 30
3. Giai cdc bt phuong trinh bac hai sau:
a) 2%~ 5x+3>0; b)—x?-2x+8<0;
©)dx?— 12x+9<0; d)-32+Tx-420.

4. Tim m dé phuong trinh 24% + (m + 1)x + m— 8 = 0 ¢ nghiém.

5. Xét hé toa dd Oth trén mit ph?mg, trong d6 truc Ot biéu thi thai gian 7 (tinh bing
gidy) va truc Oh biéu thi d6 cao h (tinh bing mét). Mot qua béng dude dd 1én tit diém
A(0;0,2) va chuyén dong theo quy dao 13 mt cung parabol. Qua bong dat d6 cao
8,5 m sau | gidy va dat do cao 6 m sau 2 gidy.

) Hay tim ham s& bic hai biéu thi quy dao chuyén dong ctia qui béng.
b) Trong khoing thdi gian no thi qua bong vin chua cham dit?
6. Cong ty An Binh thong bdo gid tién cho chuyén di tham quan cila mot nhém khich

du lich nhu sau:

10 khach dAu tién c6 gi 12 800 000 ddng/ngudi. Néu c6 nhidu hon 10 ngudi ding ki

thi ¢ ¢6 thém 1 ngudi, gid vé s& giam 10 000 ddng/ngudi cho toan bo hanh khéch.

) Goi x 1 56 lugng khéch ti ngudi thi 11 tr¢ 1én ctia nhém. Biéu thi doanh thu theo x.

b) S ngudi clia nhém khach du lich nhidu nhat 1 bao nhiéu thi céng ty khong bi 157
Biét riing chi phf thuc su cho chuyén di 1a 700 000 ddng/ngudi.
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o1 | 1im HiEu THEM
Béng dudi ddy tong két cdc trudng hop c6 thé xay ra khi gidi bt phuong trinh bic hai

ax +bx+c¢>0 (%) (a#0).

Ditfix) =ax” + bx +c.

Difu ci
e as0 a<o

Défu ciia A

o .
(), <x<x,

A>0

() ¢6 hai nghiém x . x, (x, <x,)

A=0
e b
fx) ¢6 nghiém kép x = — — i1
2a o,
b ;
2a
(*) v nghiém
A<0

fx) v0 nghigm

Tuong ty, em hily 1ap bang t5ng két cdc trudng hop c6 thé xay ra khi
trinh bic hai ax® + bx + ¢ <0; ax’ + bx + ¢ 2 0; ax’ + bx + ¢ <0 (a % 0).
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HAI DANG PHUONG TRINH
QUY VE PHUONG TRINH BAC HAI

Hai 6 t6 xudt phat tai cing mt thoi diém véi
vén toc trung binh nhu nhau 1a 40 km/h tii hai
vi tri A va B trén hai con dudng vudng géc

véi nhau dé di vé& bén O 1a giao ctia hai con

dudng. Vi tri A cdch bén 8 km, vi tri B cich

bén 7 km. Goi x 1 thdi gian hai xe bit diu o
chay cho t6i khi cich nhau 5 km (Hinh 31).

r=>
Ban Dudng xdc dinh dugc x thoa min phuong T b
trinh /(8 — 4 +(7 - 40. 5. '

Hinh 31

§5

Lam thé nao dé tim dugc gid tri ciia x?

1. GIAI PHUONG TRINH CO DANG [/ (x) = /g(x) ()
() = ax® + bx + ¢ va g(x) = mx® + nx + p v6i a # m)
D@ giai phuong trinh (1), ta 1am nhu sau:
Bude 1. Binh phuong hai vé cita (1) dan dén phudng trinh f(x) = g(x) rdi tim nghié¢m cita
phuong trinh nay.
Butée 2. Thay tiing nghiém ciia phuong trinh f{x) = g(x) vio bat phuong trinh fix) = 0
(hoiic g(x) = 0). Nghiém nao tho man bét phuong trinh d6 thi giil lai, nghi¢m
nao khong thoa man thi loai di.
Bude 3. Trén co sd nhitng nghiém gift lai & Bude 2, ta két luan nghiém ciia phuong trinh (I).
Chii y:
« Trong hai bat phuong trinh f{x) > 0 va g(x) > 0, ta thudng chon bat phuong trinh ¢6 dang
don gian hon dé thuc hién Budc 2.
« Ngudi ta chiing minh duge ring tap hop (s8 thuc) giil lai & Bude 2 chinh 1a tip nghiém
ctia phuong trinh (I).

Vidu1 | Gidi phuong trinh ¥x? — 6x — 4 = Jx — 4 (1).
Gidi
Binh phuong hai v& ciia (1) ta duge x> — 6x — 4 = x — 4 (2).
Tacé: (2) ©x° - Tx=0.
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Do @6, phuong trinh (2) ¢6 hai nghiém la x= 0 vax="7.
Thay lan Iugt hai gid tri trén vao bt phuong trinh x — 4 > 0, ta thiy chi ¢6 x = 7 thoa man
bét phuong trinh.

Véy nghiém ciia phuong trinh (1) lax = 7.

Vidu2 | Giai phuong trinh ¥2x% +3x +1 = ¥a2 + 4x +3 (3).
Gidi
Binh phuong hai vé& ciia (3) ta dude 207 + 3x + 1 =% + 4x + 3 (4).
Tacé: (4) ¥ —x-2=0.

Do d6, phuong trinh (4) 6 hai nghiém 1ax=— 1 va
x=2. 1 Gidi phuong trinh:
Thay 14n lugt hai gid tri trén vdo bat phuong trinh J— >

X2 +4x+3 >0, ta thiy c hai gid trj du thod man ~ V3x2 —4x+1=Vx" +x-1
bt phuong trinh.

Vay phuong trinh (3) ¢6 hai nghiém i x=— 1 vax=2.

1I. G1AI PHUONG TRINH CO DANG /f(x) = g(x) (1)

(fix ¥+ bx + ¢ vi g(x) = dx + e véi a# d°)

phuong trinh (II), ta lam nhu sau:
Bude 1. Giai bat phuong trinh g(x) > 0 dé tim tap nghiém ctia bt phuong trinh d6.
. . 2 s
Buce 2. Binh phudng hai vé clia (II) din dén phuong trinh fx) = [&(¥) ] ri tm tap
nghiém cta phuong trinh do.

Bude 3. Trong nhilng nghiém cita phuong tinh fx) = [€09 ], ta chi giit lai nhiing
nghiém thudc tip nghiém ctia bit phuong trinh g(x) > 0. Tap nghiém gt lai d6
chinh 13 tAp nghiém ctia phuong trinh (IT).

Vidu3 | Gidi phuong trinh

Val—6x+6=2x—1(5).
Gidi
Trudc hét ta gidi bat phuong trinh 2x— 1 =0 (6).
1
Tacé: (6) =21 x> 7

Binh phuong hai v& cita (5) ta duge x* — 6x + 6 = (2 - 1) (7).
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Tacé: ()X —bx+6=4x"—dx+ 1 =32 + 2x—5=0.

-5

2 Gidi phuong trinh:
3 r-s=x-1L

R o o —— 1
“Trong hai gi r trén, chi o gid trf x= 1 1 thod man x> -

Do d6, phudng trinh (7) ¢6 hai nghiém la x = 1 vax=

Vay phudng trinh (5) ¢6 nghiém lax = 1.

Vidu4 | Trong bii todn & phin m§ ddu, hy gidi thich vi sao thdi gian x (gid)
dé hai xe bt ddu chay cho t6i khi cich nhau 5 km thod man phuong trinh

(8-40x)> +(7-40x)? = 5. Sau d6, hay gidi phutong trinh trén.

Gidi. (Hinh 32)
Quiing duding xe 6 t6 xudt phdt tit A, B di dugc sau x gid 12 40x (km).

Sau x gid, 6 t6 xuit phat tif vi trf A dén € cach O mot khodng OC = 8 — 40x (km).

Sau x gid, 6 t6 xudt phat tt vi trf B dén D cdch O mot khodng OD = 7 — 40x (km).
DE8—40x>0va7—40x >0 thi 0 <x <0,175. Do tam gidc OCD 1 tam gidc vudng nén

D =OC? +0D* = (8-40x)" +(7-40x)°.
2. 2 4 ~
Ta o6 phivong trint: V84402 + (7-400)° =5, e

Binh phuong hai vé ta c6:

(8—40x)” +(7-40x)* = 25.
< 1600x” ~640x +64 +1 600x” —560x +49=25
32002 ~1200x +88=0

Hinh 32

©400x% ~150x+11=0.

Phuong trinh 6 hai nghiém 1a x = 0,1 hogc x = 0,275. Déi chiéu véi diéu kién
0< x<0,175, tachonx=0,1.

Véy thi gian dé hai xe cdch nhau 5 km 13 0,1 gid.

BAI

céc phuong trinh sau:

a) V222 —3x—1=42x+3; b) V42 —6x -6 = x? - 6;
gVxt9=2x-3 d) Y22 +d4x-2=2-x.
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Giai cdc phuong trinh sau:
a2-x+2x=3; b)y=x? +7x -6 +x=4.

Dé leo 1én mot biic tiding, bac Nam diing mot chiéc thang c6 chidu dai cao hon biic tudng
d6 1 m. Ban dAu, bdc Nam diit chiéc thang ma dAu trén ciia chiéc thang d6 vita cham
diing vao mép trén biic tudng (Hinh 33a). Sau d6, bic Nam dich chuyén chan thang vao
gén chan tudng thém 0,5 m thi bic Nam nhn thy thang tao véi mit dat mot géc 60°
(Hinh 33b). Bic tudng cao bao nhiéu mét (1am trdn két qua dén hang phin mudi)?

m@

> 300m
Hinh 33 2P

a)

Mot ngudi ding & diém A trén mot b song rong 300 m,
cheo thuyén dén vi uf D, sau d6 chay b dén vi i B cich
€ mot khodng 800 m nhu Hinh 34. Van téc cheo thuyén Ia
6 km/h, vn tdc chay b 1a 10 kmv/h va gid sit van 6c dong
nudc khong ddng ké. Tinh khoang céch tif vi tri C dén D, biét
tong thoi gian ngudi d6 cheo thuyén va chay bo ti A dén B
127.2 phiit.

Hinh 34
Mot ngon héi diing dit tai vi tri A cdch bo bién mét khoing cich AB = 4 km.
Trén bo bién c6 mot cdi kho & vi trf C cich B mot khodng a7 km. Ngudi
canh héi ding c6 thé cheo thuyén it A dén vi tf M trén bd bién véi van t6c
3 knv/h ri di b dén C v6i van t6c 5 km/h nhu Hinh 35. Tinh khodng céch it vi tri B
dén M, biét thoi gian ngudi d6 di tit A dén C 1a 148 phit.

7km
Hinh 35

(Ngudn: https://shutterstock.com)
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BAI TAP CUSI CHUONG Il

1. Tim tip xdc dinh ctia mdi ham & sau:

1 [
a)y= g b) y =il —dx+3; Yy

2. Db thi & Hinh 36 cho tha’y su phu thudc cla  Lugng cung hang hod
lucmg hang hod dugc san xuit (cung) (don vi: san (sin phim)
phém) boi gid bin (don vi: triéu dong/san phim)
d6i v6i mot loai hang hod.

) Xdc dinh Iugng hang hod dugc san xuat khi mic

gid bdn 1 sdn phim 12 2 triéu ddng; 4 triu ddng.

b) Biét nhu ciu thi trudng dang cén la 600 sin
phdm. Hoi v6i mic gid ban la bao nhiéu thi thi 600
trudng can bing (thi trudng cin bing khi san
Iugng cung biing san lugng ciu)?

3. Mot nha cung cép dich vu Internet dua ra hai g6i ¥
Kkhuyén mai cho ngudi ding nhu sau:
Géi A: Gid cude 190 000 ddng/thdng. i
Néu tra tién cudc ngay 6 thing thi sé dudc ting

thém 1 thang. 0 2 4 Gid
Néu tré tién cudc ngay 12 thang thi sé dugc ting (tri¢u ddng/sin phim)
thém 2 thang. Hinh 36

G6i B: Gid cude 189 000 déng/thdng.

Néu tri tién cudc ngay 7 thang thi s& tién phéi trd cho 7 thang d6 1a 1 134 000 déng.
Néu tri tién cudc ngay 15 thang thi s& tién phai tra cho 15 thiang d6 12 2 268 000 dong.
Gia st 8 thang sit dung Internet 1a x (x nguyén duong).

a) Haly 1ap cdc ham s6 thé hién s6 tién phai tré it nhat theo mdi g6i A, B néu thi gian
ding khong qud 15 thang.

b) Néu gia dinh ban Minh diing 15 théng thi nén chon géi nao?

4. Quan st dd thi ham s6 bic hai y = ax’ + bx + ¢ & Hinh 37a v Hinh 37b rdi néu:

4) Dilu ciia hé 56 a; b) Toa 6 dinh va tryc ddi xdng;
¢) Khoing déng bién; d) Khoang nghich bién;
¢) Khoang gid tri x ma y > 0; g) Khodng gid trj x ma y < 0.
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a)

Hinh 37

Vé b thi cia mdi ham s

2o 3y

a)y

)y
Lip bang xét ddu cia mdi tam thiic bac hai sau:
a)f)=— 3% +dx— 1; b)) = —x—12; ) ftx) = 16x% + 24x +9.

Giai cdc bt phuong trinh sau:

)2 +3x+120; b) =327 +x+1>0;
)4 +4x+120; d)— 1602 +8x— 1 <0;
)2 +x+3<0; -3 +4x-5<0.

Giai cdc phuong trinh sau:

a) Vx +2
b) v2x2 +3x -2 =yx? +x +6;
) V2x> +3x—1 =x+3.

Mot ki su thiét k& dudng day dién tit vi tri
A dén vi tri S va tit vi tri S dén vi tri C trén
clt lao nhu Hinh 38. Tién cong thiét k& mdi
Ki-16-mét dudng day ti A dén S va tit S dén C
1an Iugt 1a 3 tridu ddng va 5 tridu dong. Biét
tng s6 tién cong 1a 16 triéu dong. Tinh tong
56 ki-16-mét dudng day dién da thiét k.

X

Hinh 38
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HE THUC LUONG
TRONG TAM GIAC. VECTO

Trong chuong nay, ching ta tim hi

gid tri lugng giac clia mét goc tir 0° dén 180°, dinh li cosin va
dinh li sin trong tam giac, gidi tam giac; vecto, téng va hiéu
hai vecto, tich clia mét s6 véi mét vecto, tich vo huéng clia
hai vecto; (ing dung vao giai cac bai toan thuc tién.

GIA TRI LUGNG GIAC CUA MOT GOC TU 0° DEN 180°.

51 DINH Li COSIN VA DINH Li SIN TRONG TAM GIAC

Cot cd Liing Cii 12 ¢dt cd Quéc gia, nim
§ dinh Liing Cd hay con goi 1a dinh ndi
Réng (Long Son) thuc xi Lang Ci,
huyén Déng Vin, tinh Ha Giang, cich
cyc Bic Viét Nam khoang 3,3 km.
Thoi nha Ly, ¢t ¢ Liing Cd chi duge
lam biing ciy sa moc. Ngay nay, cot cd
€6 @0 cao 33,15 m bao gdm bé cot cao
20,25 m va cdn ¢d cao 12,9 m. Chéan bé
c6t ¢d ¢6 8 miit phu diéu bing d4 xanh
m6 phong hoa viin mit ctia tréng ddng
Dong Son va nhitng hoa tiét minh hoa
cdc giai doan qua ting thoi Ki lich si B
ctia dit nudc, cling nhu con ngudi, tip 50°/] 2025 m
quén ciia cdc dan toc 6 Ha Giang. Trén Ao
dinh ot 12 Quéc Ki Viét Nam c6 dién |
tich 54 m?, biéu tugng cho 54 dan toc
ciia dit nudc ta.

(Ngudn: http://baophutho.vn)

Ha Giang)
(Ngubn: hitp://baophutho.vn)

Tit chin bé cot ¢ va dinh bé cot ¢
ban Nam do dudc géc ning (so véi
phuong niim ngang) t6i mét vi tri dudi
chan ndi TAn Iugt 12 45° va 50° (Hinh ). Hinh 1

A Chiéu cao h ciia dinh Ling Cii so véi chan miii
o

CK,

la bao nhiéu mér?
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1. GIA TRI LUGNG GIAC CUA MOT GOC TU 0° DEN 180°

[ Cho tam gide ABC vudng tai A ¢6 géc ABC =a

A
(Hinh 2).
a) Nhic lai dinh nghia sina, cos a, tana, cota.
b) Biéu dién ti 56 lugng gidc clia géc 90° — o theo ti s& H &
lugng gidc cta géc a. Hinh 2

AC AB AC AB
sina= — cosa=—:/tana=—,costa= —. !

BC BC AB AC
sin(90°— a) = cosa, cos (90° - a) =sina,

tan (90°— @) = cota, cot(90° — a) = tana.

Trong mit phiing toa d6 Oxy, nita dudng trdn tim O nlim phia trén tryc hoanh
bén kinh R = 1 dugc goi a mita ditong tron don vi (Hinh 3). Véi mdi géc nhon a ta 6
thé xdc dinh mét diém M duy nhit trén nita dudng tron don vi sao cho YOM = c. Gidssit
diém M c6 toa d0 (x,,
Pé tinh sina, cosa, tana, cota theo x,
nhu sau:

¥,)- Haly tinh sina, cosa, tana, cota theo X Yo

Yy talam

0

Xét tam gidc vuong OMH, ta c6:

: MH _ Yy oH
sina= 2 2=20=y cosa= =
M1 oM

OH _x,

,costa= ——=—.,

Xy MH

M rong khdi niém ti s5 luong gidc d6i véi goc
nhon cho nhiing géc a tii 0° dén 180°, ta ¢ dinh
nghia sau dy:

Véiméi goc o (0° <o <180°), ta xdc dinh mot diém
M (xy, y) trén niia dudng tron don vi sao cho

XOM = o (Hinh 4). Khi d6: Hinh 4
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cita géc o, ki higu Ia sina, duge xdc dinh boi: sina = y:
« cosin cita géc o ki hiéu 12 cosa, duge xdc dinh boi: cosa = x;;

« tang cita géc o, ki hiéu I tan a, duge xde dinh bai: tana = 2 (x, % 0);
X
0

%
« cotang cuia goc a, ki hiéu 1a cota, duge xdc dinh boi: cota = 2L (y"¢ 0).
Yo

Cic s0'sine, cosa, tana, cota dugde goi 1a céc gid tri lugng gidc cha géc a.
Vidu1 | Tinh cdc gid tri lugng gidc ciia cdc géc: 0°, 90°, 180°.

Gidi. (Hinh 5)

Vi a = 0% Khi d6, M tring véi A(1; 0). Do d6 sin0° =0,

c0s0° = 1, tan0° = 0, cot 0° khong x4c dinh.

Véi o = 90° Khi d6, M tring véi B(0; 1). Do d6

sin90° = 1, cos 90° = 0, tan 90° khéng xdc dinh,

cot90°= 0.

Véi o = 180°% Khi @6, M tring véi C(— 1; 0). Do d6

sin180° =0, cos 180° = 1, tan 180°= 0, cot 180° khong

xdc dinh.
Hinh 5
Chiiy
etana = 2% (4 2 900);
cosa
cota = 2% (0<.a < 180%).
sina
«sin (90° - a) = cos a (0°< a < 90°);
cos (90° - a) = sin @ (°< a <90°); G

tan (90° - @) = cot a (0°< a < 90%;
ot (90° - @) = tan a (0°< a < 90°).

N, M

E) Trén nita dudng tron don vi ta c6 day cung i g

MN song song véi truc Ox vi xOM = o (Hinh 6).

a) Chiing minh YON = 180° - a. Hinh 6

b) Biéu dién gid tri lugng gidc ctia géc 180° — a theo gid tri lugng gidc cta goc a.
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[ V6i 0° < o <180° thi:

*sin(180°— o) = sina,
*cos(180° - a) = - cosa,

* tan(180° — ) = — tana (a # 90°),
*cot(180° — a) = — cota (a # 0°, o # 180°).

Vidu2 | Khong ding mdy tinh cim tay, tinh gid tri ctia biéu thic sau:
T = cos 15° - sin35° + cos 55° + cos 165° — cos 180°.
Gidi
T= cos 15° - sin35° + cos (90° — 35%) + cos (180° = 15°) + 1

=cos 15° - sin35° + 5in35° - cos 15° + 1 = 1.

Vidu3 | Viét gid tri lugng gidc ctia gde 120°.

Gidi
Ta c6: sin120° = sin60° = g: 05 120° = — cos 60° = — %:
tan 120° = - an60° = — 43, cot120° = - cot60° = — g
Tudng tu ta c6 bang gid tri lugng gide (GTLG) clia mdt s6 géc dic biét:
a | 0° | 30° | 45° | 60° | 90° | 120° | 135° | 150° | 180°
GTLG
! 1|2 |43 B2
sinar 0 = || IR 1 2= | 2E — 0
2 2 2 2 2 2
B2 L 2] 4B
cosa R S 0 |- |-X2|-X)
2 2 2 ) 2 2
taner 0 ﬁ 1 B I |=B| =1 |= é 0
3 3
e HEARRE IR
Boc sach tai hoc10.vn 5
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B Ta c6 thé tim gid tri lugng gidc (diing hoiic gin ding) ctia mdt géc (tli 0° dén 180°)

bling cach sit dung cdc phim: n) trén mdy tinh cim tay.

Tinh sin75°, cos 175°, tan64° (lam tron dén hang phén chuc nghin).

DE tinh céc gid tri lugng gidc trén, sau khi dua mdy tinh vé ch& do “d9” ta lam nhu sau:

Nit 4n Két qua
sin75° 0.9659
cos 175° —-0.9962
tan 64° 2.0503

Ta c6 thé tim s do (diing hotic gAn ding) cia mot
ri lugng gide ciia géc d6 bing cich sit dung cac phim:
trén mdy tinh cdm tay.

Ge tit 0° dén 180° khi biét

Tim 56 do gbc « (it 0° dén 180°) va lam tron dén do, biét:
a)cosa =—0,97; b) tana = 0,68; ) sina = 0,45.

DE tinh gn diing s do goc a trong mdi trudng hop trén, sau khi dua may tinh vé ché do
“do”, ta lam nhu sau:

Két qua
cosar=—097 166°
tana = 0,68 340
sina =045 a7

Chii y: Khi im géc o (0°<a < 180°) néu da biét sin a,
trén mdy tinh chi hién 1én két qua géc o trong khoang tit H Hiy tioh chiu cao A
0° d&n 90°. Gid tri con lai cin tim 1a 180° - a. clia dinh Ling Cd so v6i
Chiing han trong hoat dong trén, gid tri con lai cAn Gm  chin ndi trong bai tofn &
cila a voi sina = 0,45 12 khodng 180° — 27° = 153°. phinmo e
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1I. DINH Li COSIN
Cho tam gide ABC c6 BC = a, AC = b, BAC = a. K& duong cao BH. Thyc hién cic
hoat dng sau:
Cho a 12 géc nhon, ching minh: 4
a) HC = |AC- AH| va BC?=AB? + AC? -2AH . AC; 7
b)a® = 5%+ ¢? - 2bc cosa.
DE chiing minh céc ding thic trén, ta lam nhu sau:
a) Néu géc € nhon thi H nim giita A va C. Do d6 Hinh 7
HC=AC—- AH =|AC - AH| (Hinh 7). 5
Néu gée C tu thi € niim giita A va H. Do d6
HC=AH - AC =|AC - AH| (Hinh 8).
Néu géc C vudng thi C tring véi H. Do d6 B c
C=0=lAC-AH. H
Trong moi trudng hop, ta déu c6 HC=|AC - AH|. Hinh 8
Xét cdc tam gidc vuong BHC va AHB, dp dung dinh 1f Pythagore, ta c6:
BC? = BH? + HC® = BH® +(AC— AH)? = (BH® + AH?)+ AC> - 2AH . AC
= AB*+AC*-24H . AC.
b) Xét tam gide vudng AHB, ta c6: AH = AB cos A = ccosa.
Do d6 BC? = AB* + AC* = 2AH . AC = b*+ ¢* - 2bc cosa.

Viy a® = b* + ¢ - 2be cosa.

Cho a 12 géc ta. Chitng minh:

a) HC=AC + AHva BC?=AB*+ AC? +2AH . AC;
b)a® = b* + 2 - 2bccosa.

DE chiing minh céc ding thic trén, ta lam nhu sau:

a) (Hinh 9). Xét céc tam gide vuong BHC va AHB, dp dung H
dinh If Pythagore, ta c6:

BC? = BH® + HC? = BH? +(AC+ AH)*
= (BH?+ AH?)+ AC* +2AH . AC

= AB®+AC*+24H . AC. Hinl 9

Boc sach tai hoc10.vn &7
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b) Xét tam gidc vudng AHB, ta c6:
AH = AB cos(180°~ a); =~ ccosa.
Do d6 BC? =AB* + AC? +2AH . AC =b* +¢* ~2bccosa.
Viy a®> = b* + = 2bccosa.
Cho o 12 géc vudng. Chiing minh a® = b* + ¢? - 2bccosa.
Nhu vdy, trong tam gidc ABC tuy ¥ ta c6: a® = b + ¢> — 2bccosA.
Biing cich ching minh tuong td, ta c6 dinh I cosin sau déy:
%o tam gidc ABC ¢6 BC=a, CA=b, AB=c. Khi dé:
a® = b+ 2bccosA,
b = *+a® - 2cacosB,

?=a*+b*—2abcosC.

Vidud | Cho tam gidc ABC ¢ AB=3,AC=5va A = 120°
(Hinh 10).

A
b) Tinh d¢ dai canh BC. B c

Hinh 10
Gidi
1
a) Ta ¢6: cos A =cos120°=~ cos60° =~ =.
b) Ap dung dinh 1f cosin trong tam gidc ABC ta c6:
BC?=AB*+AC® - 2AB .AC . cos A.
Thay s6 ta c6: 5
i 2 Cho tam gidc ABC c6
BC? 32+52—2.3.5.[—7):49. AB=5,AC=6,BC=1.
2 Tinh cosA.

Dod6BC=+49=7.

Vidu5 | Hai mdy bay cing xudt phdt t mot sin bay A va bay theo hai huéng khac
nhau, tao véi nhau géc 60°. Mdy bay thit nhdt bay véi vin téc 650 knvh, mdy bay thi hai
bay véi vn e 900 km/h. Sau 2 gid, hai mdy bay cdch nhau bao nhiéu ki-1o-mét (1am
tron két qua dén hang phén trim)? Biét ring ca hai mdy bay bay theo dudng thing va sau
2 gids bay déu chua ha cénh.

BDo@ssach tai hoc10.vn
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Gidi

Gi sif sau 2 gid, mdy bay thd nhd dén vi tri B, mdy bay thd hai dén vi i C.

Tacé: AB=2.650 = 1 300 (km), AC=2. 900 = 1 800 (km),

BAC = 60° (Hinh 11).
Ap dung dinh If cosin trong tam gidc ABC, ta ¢6:
BC*=AB?+ AC’—2AB . AC . cos BAC

=1300%+1800°—2.1300. 1800 cos 60°=2 590 000.

Do d6 BC~ 1 609,35 (km).
Véy sau 2 gids hai mdy bay cdch nhau khoding 1 609,35 km.

111 DINH Li SIN

1800 kn
B
[>~71300 km

2, g
l q

Hinh 11

Cho tam gidc ABC noi tiép dudng tron tim O, bén kinh R v c6 BC = a, BAC = a. K&
dudng kinh BD cua dudng tron (0). Thuc hién cdc hoat dong sau:

Cho a 1 géc nhon. Chitng minh:

) BDC = o b) -2 =2R.

sina
Dé chiing minh ding thiic & cau b, ta lam nhu sau (Hinh 12):
Xét tam gidc BDC, tac6 BDC =a.
Vi BD Ia dudng kinh ciia dusng tron (0) nén BCD = 90°.

i BC
Do d6 sin D==—, tdc 1a sina = — hay ——=2R.
BD 2R

sina
Cho a 14 géc t. Chiing minh:

2 2R,

) BDC=180°— a; b) =
sina

DE ching minh ding thiic & ciu b, ta 1am nhu sau (Hinh 13):

Xét tam gidc BCD, ta c6:

BDC =180° - a va BCD = 90°.

Do dé: sinD:E.
BD
Tic 1a sin (180° — ) = —=.
2R .
Ma sin(180° - a) = sina nén sina = —— hay —2 = 2R.
2R sino
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Cho a 14 goc vudng. Chiing minh: —~— = 2R .
sina

a

Nhu viy, trong tam gidc ABC tuy ¥ ta c6: =2R.

sina
Biing cdch ching minh tuong ty, ta c6 dinh If sin sau day:
I g
Cho tam gidc ABC ¢6 BC = a, CA=b, AB=c v o
bén kinh dudng tron ngoai tiép 1 R. Khi do: i
b=2RsinB,

a b c :
SinA  sinB  sinC EUIE:

Vidu6 | Cho tam gidc ABC c6 A = 120°, B = 45° va CA = 20 (Hinh 14). Tinh:
) sinA;

b) D6 dai canh BC va bin kinh R clia dudng tron ngoai tiép tam gidc.

Gidi 0
@) Tacd: sind = sin 120° = sin60" = -
. A
b) Ap dung dinh If sin trong tam gidc ABC, ta c6: B . %
inh
BC _ CA _
sinA  sinB 1 &
Dods ) 7: Cho tam gidic ABC ni
po-CA-sinA_20 sin120°_ | e tiép duong tron (0) 6

sinB sin45° bénkjnhR:é,Yi €0 cac
gdc Bi= 65°°C — 85"

CA 20
== - = 1042 -
TRV Tinh do dai canh BC.

Vidu7 | Cic nha khio ¢6 hoc tim dugc mot manh chiéc dia ¢d hinh tron bi va. DE xdc
dinh dudng kinh ctia chiéc dfa, cic nha khio ¢d 14y ba diém trén vanh dia va tién hanh
do dac thu dugc két qua nhu sau: BC ~ 28,5 em; BAC = 120° (Hinh 15). Tinh dudng kinh
ciia chiéc dia theo don vi xdng-ti-mét (lam
tron két qua dén hang don vi).

Gidi
Ap dung dinh Ii sin trong tam gidc ABC, ta c6:
r=5C o 85 33

sind  in120°

Viy dudng kinh clia chiée dia khodng 33 cm.

Hinh 15
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. BAI TAP

Cho tam gidc ABC c6 AB=3,5; AC=7,5; A = 135°. Tinh d dai canh BC va bin
kinh R clia dudng tron ngoai tiép tam gidc (1am tron két qua dén hang phin mudi).

2. Cho tam gidc ABC o6 B =75°, C = 45° va BC = 50. Tinh 0 dai canh AB.
3. Cho tam gifc ABC ¢6 AB = 6, AC =7, BC = 8. Tinh cos A, sinA va bén kinh R cta

dudng tron ngoai tiép tam gidc ABC.
4. Tinh gia tr diing ciia cdc biéu thic sau (khong ding mdy tinh cim tay):
) A = cos 0° + cos 40° + cos 120° + cos 140°%
b) B =sin 5° + sin 150° - sin 175° + sin 180°%
€) C =cos 15° + cos 35° - sin 75° - sin 55%
d) D =tan 25° . tan 45° . tan 115°
€) E = cot 10°. cot 30° . cot 100°.
Cho tam gidc ABC. Chitng minh:

LA B+C B+C A
a) sin— = cos 5 b) tan = cot—-

2 2 7

6. DE do khodng cich tif vi tri A dén vi tri B & hai bén bo

mdt cdi ao, ban An di doc b ao tit vi tri A dén vi tri C

va tién hanh do cdc géc BAC, BCA. Biét AC = 25 m,

BAC =59.95°, BCA = 82.15° (Hinh 16). Hoi khoang

cdch tit vi trf A dén vi trf B 12 bao nhiéu mét (1am trdn két

qué dén hang don vi)? A A
A 25m

bl

7. Hai tau ddnh cd cling xuét phdt tit b&n A va di thing déu
v& hai viing bién khéc nhau, theo hai hudng tao véi nhau
g6¢ 75°. Tau thit nhit chay v6i t6c 6 8 hai 1f mot giv va
thu thit hai chay véi 8¢ o 12 hai I mot gid. Sau 2.5 gid
thi khong cch giita hai tau 12 bao nhiéu hi If (1am tron
két qua dén hang phin mudi)?

Hinh 16

8. Ban A ding & dinh clia tod nha va quan st chiée diéu,
nhan thy géc ning (g6 nghiéng giita phuong tit mit ciia
ban A t6i chiéc didu va phuong nim ngang) 1a a = 35°%
khoang cdch tit dinh toa nha t6i mit ban A 1a 1,5 m. Ciing
Iiic d6 & dudi chan toa nha, ban B ciing quan st chiéc
didu va thay géc ning la 8 = 75% khoang cdch tit mit dat
dén mét ban B ciing 12 1,5 m. Biét chiu cao clia toa nha la
h=20m (Hinh 17). Chiéc diéu bay cao bao nhiéu mét so Hinh 17
v6i mit dat (1am tron két qua dén hang don vi)?

Boc sach tai hoc10.vn 7
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§2 | GIAI TAM GIAC

Tit xa xua, con ngudi da cin do dac cdc khoang cdch ma khong thé tryc ti€p do dugc.
Chiing han, dé do khoang cdch tii vi tri A trén bd bién ti mot hon ddo (hay con tau,
trén bién, ngudi xua da tim ra mot cach do khodng cdch d6 nhu sau:

Tit vi trf A, do géc nghiéng o so véi bd bién
t vi tri C quan sat dugc trén déo. Sau
d6 di chuyén doc bo bién dén vi tri B céch A
mot khodng d va tiép tuc do géc nghiéng 8

s0 v6i bo t6i vi tri C da chon (Hinh 18). as BB
Biing cich gidi tam gide ABC, ho tinh dugc l ~ i
khoding cdch AC. Bd bign

o o P Hinh 18
Gidi tam gidc duge hiéu nhut thé nao? G

1. TINH CAC CANH VA GoC CUATAM GIAC DUA TREN MOT s6 piEu KIEN
CHO TRUGC

Nhu ta da bil
~ Biét d dai hai canh va d6 16n g6c xen giiia hai canh d6;
~ Biét do dai ba canh;

mot tam gidc hoan toan xdc dinh néu biét mot trong nhiing di kién sau:

— Biét d6 dai mot canh va d6 16n hai géc ké véi canh dé.
Gidi tam gidc 12 tinh cdc canh va cdc géc ctia tam gidc dya trén nhiing dit kién cho trudc.
Cho tam gidc ABC c6 AB = ¢, AC=b, A = a. Viét cong thiic tinh BC theo b, ¢, a.

Vidul | Cho tam gidc ABC c6 AB = 15,AC = 35, A = 60° (Hinh 19). Tinh canh BC
(1am tron k&t qua dén hang phin mudi) va géc B (lam tron két qua dén d6).

Gidi i
Ap dung dinh Ii cosin trong tam gidc ABC, ta ¢6: P
BC?=AB® + AC*~2 . AB . AC . cosA 15 2
=15%+35-2.15.35. cos 60° = 925.
Do d6 BC = 4925 ~ 30.4. B I
B2+BC?-AC* 15 +925-35% Hinh 19

Tacé: cosB=

- 2.AB.BC  2.15.4925
Do d6 B ~95°.
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Cho tam gidc ABC ¢6 AB = ¢, AC = b, BC = a. Viét cong thic tinh cos A
theo a, b, c.
Vidu2 | Cho tam gidc ABC c6 AB = 6, BC = 10, CA = 14 (Hinh 20). Tinh s& do géc B.
Giai
Ap dung dinh Ii csin trong tam gidc ABC, tacé: A
AB” + BC* - AC?

cosB="2 100 0 14
2.AB.BC 6
6’ +10” 147
=22 " -_os
. 2.6.10 B 10 c
Do d6 B =120°. Hinh 20

Viét cong thitc dinh 1f sin cho tam gide ABC.

Viay3 | Cho tam gide ABC ¢6 BC= 100, B = 60°, C = 40° (Hinh 21). Tinh géc A va
ciic canh AB, AC (1am tron két qua dén hang phn mudi) clia tam gidc do.
Gidi
Taco:

A =180°— (B +C)= 180° - (60° + 40°) = 80°.

Ap dung dinh Ii sin trong tam gidc ABC, ta c6:

AB _ BC _ CA

sinC ~ sinA  sinB’

Do d6 B 100 <
ABi— BC.sinC _ 100.5in40° 653 Hinh 21

sinA sin80°
AC = BC‘. sinB o 100 . sin 60 ~87.9.

sinA sin80°

11. TINH DIEN TICH TAM GIAC
) Cho tam gidc ABC ¢6 AB = ¢, AC = b, BC = a. Ké dudng cao BH.
a) Tinh BH theo ¢ va sinA.
b) Tinh dién tich § ctia tam gidc ABC theo b, ¢ va sinA.
A

H=A
H A

2 & 2 e} B Pl
a) b .
Boc séach tai hoc10.vn Hinh 22 7
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DE tinh do dai BH va dién tich tam gidc ABC, ta lam nhu sau:
a) Xét cdc trudng hop:
Véi A <90° (Hinh 22a). Xét tam gidc vudng AHB, ta c6: BH = AB. sinA = csinA.
Vi A = 90° (Hinh 22b). Khi d6, BH = BA = ¢ = csinA.
Vi A > 90° (Hinh 22¢). Xét tam gidc vuong AHB, ta c6: BAH = 180°- A.
Do d6 BH = AB . sin(180° — 2) =AB.sinA = csinA.
Nhu vdy, trong moi trudng hop ta déu c6 BH = csinA.
b) Ta c6:
S= lAC .BH= l}n‘sinA.
2 2

Biing cich ching minh tuong ty, ta ¢6 cong thic tinh dién tich tam gidc nhu sau:

[ Cho tam gidc ABC ¢6 BC = a, CA = b, AB

- Khi d6, dién tich S ctia tam gidc
ABC la:

S

L pesina = Leasing = Lapsinc.
2 2 2

Vidu4 | Cho tam gidic ABC ¢6 AB = 7,5; AC = 15.,5;
A = 75° (Hinh 23). Tinh dién tich S ciia tam gidc ABC
(1am tron két qua dén hang phin mudi).

Gidi

Hinh 23

Tacs: S=14B_AC sinA L=
2 17’; Cho tam gide ABC
=1 75155 sin75° 6 AB = 12; B = 60%
2 C = 45°. Tinh dién tich
cila tam gidc ABC.

Cho tam gidc ABC ¢6 BC =a, CA = b, AB = ¢ va dién tich 1a § (Hinh 24).

~56,1.

) Tit dinh 1i c6sin, ching to ring: A
inA= 2 Jpp-aXp—bXp-0). 36 p=L2tE
SINA=—fp(p—a)p— e = £ A T
AP =a(=b)p i ) )

b) Bling céich sit dung cbng thic S= % besinA, hiy ching

16 ring:

B a Cc
S=yp(p-a)p-b)(p-c).

Hinh 24
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Ta ¢6 cong thic Heron dé tinh dién tich tam gidc theo d6 dai ba canh cita né nhu sau:

5 +b+ : .
Cho tam gidc ABC ¢6 BC=a, CA=b,AB=c, p= “270 Khi d6, dién tich §

clia tam gidc ABC la:
S=p(p—a)p-b)p-o).

Vidu5 | Manh von hinh tam gidc ciia gia dinh ban Nam c6 chidu dai cc canh 1a
MN =20 m, NP = 28 m, MP = 32 m (Hinh 25). Hoi dién tich ménh vuon ciia gia dinh
ban Nam I bao nhiéu mét vudng (1am tron dén hang phin mudi)?

N

Gidi

20+28+32
s = 28
Taco: p=" =40 (). Hat m
Dién tich ménh vuon la:
5= J40(40—20) (40— 28)(40-32) Y 2m ’

~277,1 (m?). Hinh 25

111 AP DUNG VAO BAI TOAN THUC TIEN

Vidu6 | Diing & vi tri A trén by bién, ban Minh do dudc géc nghiéng so vdi b bién t6i
mot vi tri C trén ddo 1a 30°. Sau d6 di chuyén doc bd bién dén vi tri B cich A mot khoing
100 m va do dugc géc nghiéng so véi bd bién t6i vi tri C da chon 12 40°.

Tinh khoang cdch tii vi tri C trén ddo ti bd bién theo don vi mét (lam tron két qua dén
hang phin mudi). &

N
! H B
4 Ba bién 100 m
Giai Hinh 26
Xét tam gide ABC (Hinh 26), ta c6: C = 180° = (30° + 40°) = 110°,
Ap dyng dinh I sin trong tam gidc ABC, tacs: A C..— AB.,
sinB _ sinC
AB.sinB 100, sin40°
Dods AC = 22507 _ NS 68 4 (m).
c sinl10°
Xét tam gidc vuong AHC, ta c6: CH = AC . sin 30° ~ 68.4 . 0.5 ~ 34.2 (m).
Viy khodng cach ti vi trf C trén ddo t6i b bién khoang 34,2 m.
Boc sach tai hoc10.vn 75
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Vidu7 | Trong lan dén tham quan thdp Eiffel (8 Thi do Paris, Phap), ban Phuong
mu6n udc tinh dd cao ciia thap. Sau khi quan sdt, ban Phudng da minh hoa lai két qui
do dac & Hinh 27. Em hiy gitp ban Phuong tinh d cao  cia thép Eiffel (lam tron két

qué dén hang don vi).

t 8 i

(Ngubn: https:/pixabay.com)

Gidi

Xét tam gidc ABD, sit dung tinh chit géc ngoai, ta cé:

ADB =70° - 50° = 20°.
Ap dung dinh Ii sin cho tam gidc ABD, ta ¢6:
BD AB
nBAD  sinADB
154 .5in50°
§in20°

Do dé BD = ~ 345 (m).

Xét tam gidc vudng BCD, ta c6:
CD=BD . sinCBD = 345 . 5in 70° ~ 324 (m).
Viy chidu cao & clia thap Eiffel khoang 324 m.

154m B
Hinh 27
O
2 Tit trén née cita mot toa
nha cao 18,5 m, ban Nam
quan sdt mot cdi cdy cach tod
nha 30 m va ding gide ke do
duge goc léch gitta phuong
quan sét gbc cdy va phudng
nim ngang 12 34°, géc léch
giiia phuong quan sdt ngon
cdy va phuong nim ngang 1a
24°. Biét chiéu cao ciia chan
gide k& Ia 1,5 m. Chidu cao
cita cii cdy 1a bao nhiéu mét
(lam tron két qua dén hang
phin mudi)?

Vidu8 | DE tinh dudng kinh va dién tich ciia mot giéng nudc ¢d c6 dang hinh tron,
ngudi ta tién hanh do dac tai ba vi trf A, B, C trén thanh giéhg. Két qua do duge 1a: BC=5m,
BAC = 145° (Hinh 28). Dién tich cita giéng 12 bao nhiéu mét vudng (Idy 7 = 3,14 va lam

tron két qua dén hang phén trim)?

(Nguébn: hll[n.//thuhzmn;(uulu)ng.vﬂ)
BDogésach tai hoc10.vn
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Gidi
Ap dung dinh If sin cho tam gidc ABC, ta ¢6:
BC 5
2.sinA  2.sinld5°
Viy dién tich cta giéng 1a: § = 7R? ~ 3,14 . 4,36> » 59,69 (m?).

C _or.

DodéR= ~4,36 (m).

Wcairar
1. Cho tam gidgc ABC ¢6 BC =12, CA =15, 6 = 120°. Tinh:
a) Do dai canh AB;  b) S5 do cdic goc A, B: ¢) Dién tich tam gidc ABC.

2. Cho tam gidc ABC c6 AB=5, BC =7, A = 120°. Tinh d6 dai canh AC.
3. Cho tam gidc ABC c6 AB = 100, B = 100°, C = 45°. Tinh:
2) D6 dai cdc canh AC, BC: b) Dién tich tam gidc ABC.
4. Cho tam gidc ABC ¢6 AB =12, AC = 15, BC = 20. Tinh:
a) $6 do cic gc A, B, C; b) Dién tich tam gidc ABC.
5. Tinh d dai canh AB trong mdi trudng hop sau:
=

524, 36m

36m

40°
A B 4

B
Hinh 29 Hinh 30 \/
6. DE tinh khoding cdch gidia hai dia diém A va B ma ta P K
B

khong thé di tryc tiép tit A dén B (hai dia diém nim & hai
bén bs mot hd nude, mot dam lay, ...), ngudi ta ti€n hanh
nhu sau: Chon mét dia diém C sao cho ta do dudc cic
khoing cich AC, CB va géc ACB. Sau khi do, ta nhin
/A,

duge: AC= 1 km, CB=800m va ACB = 105° (Hinh 31). Hinh 31
Tinh khodng cdch AB (Iam tron két qua dén hang phin
mudi theo don vi mét).

40”

7. Mot ngudi di doc b bién tii vi tri A dén vi tri B va quan
sdt mot ngon hai ding. Géc nghiéng clia phuong quan
sat tif cdc vi tri A, B t6i ngon héi ding vdi duong di clia
ngudi quan st 1a 45° va 75°. Biét khoang céch gifia hai
vitri A, B 1230 m (Hinh 32). Ngon hai dng céch b bién &
bao nhiéu mét (Iam tron két qua dén hang don vi)? T

2 . Hinh 32
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o1 | vim HiEu THEM

Cho tam gidc ABC c6 AB = ¢, AC = b, BC = a. Goi R. r. p va S 1an lugt la ban kinh duéng
tron ngoai ti€p, ban kinh dudng tron noi tiép, nita chu vi va dién tich ciia tam gidc ABC.
1. Cong thitc d¢ dai dudng trung tuyén

Goi m,, my, m, 1a d6 dai cdc dudng trung tuyén 1dn lugt xudt phét tit cdc dinh A, B, C ctia

tam gidc ABC. Ta c6: s Bl @
m=2_"" -2
2 4
s _drd B
my, = -2
2 4
, a+b? B c
mk = e C o
3 2 1 Hinh 33
Chitng minh

Goi D 1a trung diém ciia BC (Hinh 33), ta c6:
AD=m_ BD=DC= %
Ap dung dinh Ii cosin cho tam gidc ABD, ta c6:
D? = AB® + BD? ~ 2AB . BD . cosABD = ¢ +§—m.msB.

Ap dung dinh If csin cho tam gidc ABC, ta c6:

m = -

b
2 4 T T2

b 29
cos B¢ ¢ — bl
2ac

M gt 2 2

4+ b~ _ b+
s wl =@l NEEEV P &
4 2 2 4

Chiing minh tuong tu, ta c6:

c+d B +b

2. Cong thitc tinh ban kinh duong tron ndi tiép va

an kinh duong tron
ngoai tiép tam gidc

Ta ¢6 hai cong thiic sau:

Em hély ching minh cdc cong thiic trén.
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§3  KHAI NIEM VECTO

Miii tén xudt phit tit A dén B trong
Hinh 34 mé ta chuyén dong (c6 huéng)
citamgt may bay trén duong bang.

Doan thing AB c6 hudng
dige goi la gi?

=

s .ﬁ%
(Nguén: hitps://pixabay.com) e
Hinh 34 i

1. KHAI NIEM VECTO

Trong cong vién, dé chi din huéng di va khoang
cdch tit cong dén khu vui choi cia tré em, ngudi ta vé

doan thing ¢6 mii tén nhu & Hinh 35. Hinh dnh vé mii
tén chi din cho biét nhiing thong tin g1?

Trén Hinh 35, ta c6:

« Huong quy dinh trén dogn thing AB la huong

& Hinh 35
xudt phdt tit diém ddu A d@én diém cudi B; —,@\-@@3\
« Doan thing AB c6 p dai bing 200 m. e 4 -4
P Vecto 1 mét doan thing c6 hung.
Vecto ¢ diém dau 1a A, diém cudi 1a B dwoc ki hiéu la
AB, doc 1a “vecto AB™. " 5
Dé vé vecto AB ta vé dogn thing AB va dénh déu 0o e il
miii tén & dau mit B (Hinh 36). Hinh 36
Déi véi vecto AB ., ta goi:
: = o oy B
_Puong thing d di quahai diém AvaBlagidciavects —— Fd
AB (Hinh 37); Hinh 37
3% i dogn g AR 18 8 dis clia vecto AB, ¥ igu 13 48],
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Viau1 | Cho hai diém phan biét H, K. Viét hai
vecto ma diém déu va diém cusi la H hoic K.

Gidi.

. Hai vectd thoa man yéu cau dé bai

Vidu2 | Tinh o dai ciia cic vecto AB, CD va MN &
Hinh 38, biét riing d6 dai canh ctia 6 vuéng bing 1 cm.
Gidi

[4B| =4 cm. [cD] = 4 em,

[MN] = 32 +47 =5 (cm).

Il. VECTO CUNG PHUONG, VECTG CUNG HUGNG

Quan sit Hinh 39 va cho biét vi tri tuong dbi

giita gia cia vecto CD véi gid clia vectd AB va PQ.

V - ee—— A
Hai vecto duoc goi la ciing phuong néu gid |~

ciia chiing song song hodc tring nhau,

- Quan st hai bién béo & Hinh 40a, 40b, cho biét
hai vects AB va CD ¢6 cuing hudng hay khong.
Nhén xét: Néu hai vecto cling phuong thi hoiic ching
cung huéng hodc ching ngudc hudng.

Vidy3 | Trong Hinh 41, tim vecto ciing hudng véi
vecto AB; ngugc hudng véi vecto AB.

Gidi

Vecto CTJ cling hudng véi vecto E, vects MN nguge
hudng véi vectd E.

11l HAI VECTO BANG NHAU
(S Quan sit hai vects AB, CD & Hinh 42.

a) Nhan xét vé phuong ciia hai vecto dé.
b) Nhan xét vé hudng ctia hai vectd d6.

©) So sdnh dd dai ciia hai vecto d6.

BDoddsach tai hoc10.vn
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Hai vecto AB va CD ¢6 cing hudng va

g do dai

s

ai vecto AB, CD bdng nhai néu ching cing huéng va cing do dai, ki hiéu.
AB = CD.

va diém cudi clia vectd,

b, ii, ¥, ... (Hinh 43). Do dai / \

Khi khong cin chi 16 diém
vectd con duge ki higu la
ctia vectd @ dwoc ki higu la

Nhan xét R
* Hai vectd @, b bing nhau néu ching cing hudng va
cing do dai, ki hiéu @ = A B
* Khi cho trude vectd @ va diém O, thi ta luén tim duge
mot diém A duy nhit sao cho OA = .
Vidu4 | Cho hinh binh hanh ABCD (Hinh 44). D) c
3 30 bl 5 AB?
4) Vectd ndo biing vects AB? L

b) Vecto nao biing vectd AD w
Gidi 7@ cho tam gise ABC.

2) Vi AB, DC cing huéng vaAB=DCnén AB = DC, ~ Ye difm D thod man

AD = BC. T gidc ABCD
b) Vi AD, BC cing huéng va AD = BC nén AD = BC. e

IV. VECTO-KHONG

Cho diém A, ta xét mt vecto dic biét, trong d6 A vita 1a diém ddu viia 1a diém cudi.
Vecto nay duoc ki hiéu 1a AA va goi I vecto-khong.

P

ecto-khong 14 vecto ¢6 diém dau va diém cudi trimg nhau, ki hiéu 1a 0.

Vi cdc diém bit ki A, B, Ctacé: 0 = AA = BB = CC.
Vecto AA nim trén moi dudng thing di qua A. Ta quy ude 0 (vecto-khong) cing
phuong va cing hudng véi moi vecto; [0l = 0.

Nhdn xét: Hai diém A, B tring nhau khi va chi khi AB = 0.
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V. BIEU THI MOT S DAI LUONG CO HUGNG BANG VECTO
Trong vt Ii, mot so dai lugng nhu: luic, vén toc, ... la dai luong c6 hudng. Ngudi ta dung
vectd dé biéu thi cdc dai lugng c6 hudng d6, ching han:

Mot lye F tic dong 1én xe tai diém dat A; lye F c6 A_ 4N B
phuong nim ngang. hung ti tréi sang phii vi cudng 68 €9 r
d6 12 40 N. Ta biéu thi Iyc F bing vectd AB nhu T

Hinh 45.

Vidu5 | Khi treo ba vat, méi vat sé tic dung vao
thanh treo mét luc (trong lyc) nhu & Hinh 46.
Nhén xét ddc diém vé phuong, huéng ctia ba vecto
biéu thi trong luc.

=5
P,
Gidi =
=y Py
Trong vit li, cdc vecto trong luc cé ciing hudng nén Py
ba vecto Pl Pz‘ P3 biéu thi trong luc c6 ciing hudng.
Hinh 46

. BAI TAP

Cho A, B, C 12 ba diém thiing hang, B nim giita A vi C. Viét cic cip vectd cing

hudng, ngugdce hudng trong nhiing vecto sau: AB AC BA, BC, CA [ CB.

2. Cho doan thing MN c6 trung diém 1a 1.

) Viét cic vecto khic vectd-khong ¢6 diém déu, diém cudi 1a mot trong ba diém
M,N, I

b) Vecto nio bing MI? Bing NI?

3. Cho hinh thang ABCD c6 hai ddy 1 AB va CD. Tim vecto:
a) Ciing hudng v6i AB; b) Nguge hudng véi AB.

4. Cho hinh vudng ABCD ¢6 d6 dai canh bing 3 cm. Tinh
0 dai ciia cdc vects AB, AC.

5. Quan it rong roc hoat dong khi ding luc dé kéo mot ddu
cita rong roc. Chuyén dong cita cdc doan day duge mo ta
biing céc vectd @, b, & (Hinh 47).

a) Hay chi ra cdc cip vectd cung phuong.

b) Trong cdc cip vectd d6, cho biét ching ciing hudng —
hay ngudc huéng.

BDod2sach tai hoc10.vn
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§4  TONG VA HIEU CUA HAI VECTO

Quan st hinh dnh hai ngudi ciing kéo mot chiéc thuyén
theo hai huéng khdc nhau (Hinh 48). Tuy nhién, chiec
thuyén lai khong di chuyén theo ciing hudng véi mot
trong hai ngudi 6 ma di chuyén theo mét hudng khdc.

Tai sao chiée thuyén lai di chuyén

? P
nhut vay? m Hinh 48
Wy

2 .
1. TONG CUA HAI VECTO

1. Pinh nghia B
M3t vat dich chuyén tit A dén B sau khi chiu - N
= i E

tdc dong ctia le F,. Vit tiép tuc dich chuyén tii B dén C
sau khi chiu tic dong cta luc F, (Hinh 49). Sau khi

M - S, T (e
chiu tdc df_mg ciia hai lye £, F,, vatdé dich chuyén tit e
Vi trf A dén vi trf nao?
Ta c6 dinh nghia sau:
'/Vdi ba diém bit ki 4, B, C, vecto AC duoc goi

la tong cua hai vecte AB va BC, ki hiéu la

AC=AB+BC. B

@
- @, 5N\

Cho hai vecto @, b. Ldy mot diém A tuy §.
) V& AB = @, BC = b (Hinh 50). N
b) Téng cita hai vecto @ va b biing vecto nao? Hinh 50

b ho hai vecto G, b. Ly mot diém A ty y, vé AB =4, BC = b.

Vecto AC duoc goi Ia téng ciia hai vecto @ va b, ki hiéu AC = @ +b.
Phép ldy tong ctia hai vectd con dude goi 1a phép cong vecto.
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Via1 ] Cho tam gifc ABC o6 a E’
trung tuyén AM (Hinh 51). éoi f{ho Nm; éﬁcl lﬁf%

Chitng minh AB + MC = AM. trung diém ciia BC, CA,
iz AB. Chiing minh
Gidi e
— g s PB+ MC = AN.
Vi MC = BM nén Hinh 51

AB +MC = AB+ BM = AM.

2. Quy téc hinh binh hanh 2 y

Cho ABCD 1a hinh binh hanh (Hinh 52). So sanh:

a) Hai vects AD va BC.

b) Vecto téng AB + AD vavecto AC. A D
Hinh 52

- ——

Néu ABCD 1a hinh binh hanh thi AB + AD = AC.

Vidu2 | Cho hinh chi nhat ABCD. ?

2 Hay gidi thich huéng di

Chiing minh ‘ATH/TD EHTC‘_ clia thuyén & Hink 48,

Gidi
Theo quy téc hinh binh hanh, ta c6: AB+AD = AC, BA+BC= BD.
Suy ra [AB+ aD|=[acl= ac. [BA+ BCl=[8D]= BD.

Do AC = BD nén |AB + AD|=[BA+ Bcl.

3. Tinh chat

Vi ba vecto tuy y a, b7 tacé:

e G+b =b+a (tinh chat giao hodn);

e (@+b)+¢=a+ (b +7) (tinh chat k&t hop);
©G+0=0+a=a (tinh chit ctia vecto-khong).
(Hinh 53)

Chii ¥: Téng ba vecto @+ b + & duoc xéc dinh Hinh 53. Minh hoa
theo mot trong hai cach: tinh chdt phép cong cdc vecto

(@+b)+C hoje d+(b+0).
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Vidy3 | Cho bén diém A, B, C, D. Chiing minh ‘77
3 Cho hinh binh hanh

AB+CD + BC = AD. ABCD va diém E bt Ki.
Gili Chiing minh
Tacé: AB +CD + BC = AB + BC + CD BB AN Y

=(AB+BC)+CD = AC+CD=AD.

II. HIEU CUA HAI VECTO

1. Hai vecto d6i nhau

(B Trong Hinh 54, hai rong roc c6 truc quay nim B

ngang va song song véi nhau, hai vit ¢ trong lugng bing F B

nhau. Méi day c6 mot ddu bude vao vét, mot diu bude

vao mdt manh nhya cting. Hai vit Iin lugt tdc dong lén

minh nhya cdc lyc F, Fy. Nhin xét vé hudng va do dai

ctia mdi cdp vectd sau:

a) B va P, biéu dién trong Iyc ciia hai vat; k4 7

b) F, va 172 Hinh 54

(B0 qua trong lugng ctia cic diy va cdc luc ma sat)

V w - i
Vecto co cing o dai va ngwoc hwéng véi vecto @ dwoc goi la vecto ddi ciia
vecto @, ki hiéu 1a — d@. Hai vecto @ va — @ dugc goi Ia hai vecto d6i nhau.

Quy uic: Vecto ddi cia vecto 0 lavectd 0. E'

Nhinxét: e d+(-ad)y=(-a)y+d= 0. Cho hai dlem A, B. Khi

+ Hai vecto @, b 14 hai vecto d6i nhan khiva  d6, hai vectd AB va BA
G la hai vecto ddi nhau, tirc
. s la BA =— AB.

* Véi hai diém A, B, ta c6: AB+BA=0.

« Vi ba diém A, B, Cbit ki, ta c6: AB+BC+CA=0.

chikhi @+

Viau4 | Cho I la trung diém ciia dogn thing AB. Chiing o JA va IB 1a hai vecto di
nhau. Viét ding thic lién hé giita hai vecto dé.

Gidi

Haivecto IA, 1B lahai vecto ddinhau vi ching ngwoc hudng va cing d0 dai, T4 = — I8,
TA+1B=0.
Chii y: I1atrung diém ctia doan thing AB khi va chi khi JA + IB = 0.
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Vidu5 | Cho tam gidc ABC c6 trong tim G. Goi M la trung diém ctia BC va D la diém
doi ximg voi G qua M (Hinh 55). Chiing minh:

A
2) GB+GC = GD; b) GA+GB+GC = 0.
Gidi
) Vi ti gide BGCD c6 hai dudng chéo cit nhau tai e =
trung diém mdi duong nén td gidc BGCD la hinh binh
hanh. Suy ra GB + GC = GD. D
Hinh 55

b) Vi hai diém A, D cimg thuée dwong thing GM nén cac
diém A, G, M, D thing hang.
Ta c6: GA = GD. Suy ra G la trung diém ctia AD.
Vithe GA +GD = 0. Viy GA + GB + GC = 0.
Chii ¥+ G I trong tam ciiatam gide ABC khi va chi khi GA + GB + GC = 0.
5

2. Hiéu cua hai vecto
Cho hai vecto @, b. Liy mot diém M tuy y.
@) Ve MA=a, MB=F, MC =~ b (Hinh 56).

b) Téng ciia hai vecto & va (- b ) bing vecto nao?

V = -
Hiéu ciia vecto @ va vectd b 1a tdng ciia vecto @ Hinh 56

va vecto ddi ctia vectd b, ki higula d—b .
Phép lay hiéu cta hai vectd con dudc goi 1a phép trit vecto.
Vidu6 | Cho ba diém A, B, O (Hinh 57). Vecto OB — OA 1 vectd ndo?
Gidi A
Tac6: OB — OA = OB + (- OA) = OB + AO = AO + OB = AB.

Nhdn xét: Véi ba diém bit ki A, B, O tacé: AB = OB — OA.

Vidu7 | Cho bon diém bat ki A, B, C, D. Ching minh _ o Hinh 57
e }&77
AB-AD+CD-CB=0. 74 cho um gise ABC
G 6 M I trung diém AC,

fyoes o s o —— = = SN frne difm BC va
Tacé: AB— AD +CD — CB = (AB— AD) +(CD—CB) A= q. Tinh d dai vecto

=DB+BD=DD=0. e
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W ziirar

1. Cho ba diém M, N, P. Vecto ii = NP+MN bing vecto nao sau diy?

A PN: B. PM: C. MP; D. NM.

2. Chobadiém D, E, G. Vecto 7 = DE + (- DG) bling vectd nao sau diy?

A EG; B.GE: C.GD; D. ED.

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

a) AB+CD=AD +CB;
b) AB +CD + BC + DA = 0.

4. Cho hinh binh hanh ABCD, goi O I giao diém ctia AC va BD. Céc khiing dinh sau

diing hay sai?

a |48 + ap| = [acl;

b) AB + BD = CB;

) 0A + 0B = OC +0D.

5. Cho dwong tron tam O. Gia sii A, B la hai diém nim trén duong tron. Tim diéu kién
can va dit dé hai vectd OA va OB ddinhau.

6. Cho ABCD Ia hinh binh hinh. Chimg minh MB — MA = MC — MD v6i méi diém
M trong miit phing.

7. Cho hinh vudng ABCD c6 canh a. Tinh d0 dai ciia cdc vecto sau:

a) DA +DC;
b) AB - AD:;
¢) OA + OB véi O la giao diém ctia AC va BD.

8. Chobalyc F,=0A, Fy = OB va F, =0C ciing tic dong vio mdt vit tai diém O
va vit ding yén. Cho biét cudng do ciia F, F, déula 120 N va AOB = 120°. Tim
cudng dd va hudng cta lye F .

9. Mot dong song chiy tif phia bic xudng phia nam véi van toc 1a 10 km/h. Mot chiée
can chuyén dong it phia dong sang phia tay véi van t6c 40 km/h so véi mit nudc.
Tim vén t6c clia ca nd so vdi b song.
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§5  TicH cUA MOT s6 V61 MOT VECTO

Hai doan tau chay song song (Hinh 58).
Goi v, ¥, ldn lugt 1a cdc vecto mé ta van t6c
clia hai doan tau.

M6 lien hé giita hai vecto

van téc ¥, ¥, la nhu thé' nao?

(Ngudn: hups:/pixabay.com)
Hinh 58
1. DINH NGHIA
ey z B ¢
Cho B latrung diém ciia doan thing AC. Quan sit Hinh 59 ~— 4—— % 3
vathye hién céc hoat dong sau:
Hinh 59

Chiing t6 ring AC = AB + AB.
Pé chiimg t6 ding thirc trén, ta lam nhu sau: AC = AB + BC = AB + AB.
Tuong ty cich Viét tong a + a & dang 2a (a € R), ta c6 thé viét tong AB + AB & dang
24B.
Vecto 2AB goi la tich ciia s6 2 véi vecto AB. Do d6 tich ciia s6 2 véi vecto AB la
vectd TC
Quan sit vects AB va AC, néu mdi lién hé vé hudng va do dai ciia vects 2AB
véi AB. 9

% Vecto 2AB ciing huong voi AB va

a8l =2[aB].
Mt céch tong quit, ta c6:
E Cho 56 thc k # 0 va vecto @ # 0. Tich cita s6 k v6i vects @ 1a mot vectd, ki hiéu
12 kd, dugc xdc dinh nhu sau:
 Ciing hudng vdi vectd @ néu k > 0, ngugc hudng vdi vecto @ néu k < 0;
« C6 do dai biing k. |al.
Quy woe: 0@ = 0, kO = 0.
Phép ldy tich ctia mot s véi mot vectd goi 1a phép nhan 6 véi vecto.
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hoc10.vn



Vidul | Cho B latrung diém cua doan thing AC.

Tim s6 k trong mi trudng hop sau: ;’r ko i e ABC. B
a) CA = ACB b) CA = kAB. dudng trung tuyén AM va BN
Gidi ciit nhau tai G.
i Tim cée s3 . b bic:
a) Tacé: CA, CB lahai vecto cing huéng va AG = aAM: GN = bGB.
[cal = 2lcal.
Suy ra CA = 2CB. Viyk=2.

b) Tach: CA, AB 1a hai vecto nguoe hudng va Al = 2|48,
Suyra CA = - 2AB. Viyk=-2.

Vidu2 | Vit thi nhit chuyén dong thing déu tit A dén B véi toc do 12 9 m/s va vit
thit hai chuyén dong thing déu tit B d€n A véi toc do 12 6 m/s. Goi ¥, ¥, 14n lugt 1a
cdc vectd van toc clia vat thi nhat va vét thi hai. C6 hay khéng s& thuc & thod man

= kiy?
Gidi

3
Do ti 56 tdc @9 ctia vat thd nht va vat thd hai la % =3 ddng thdi hai vat chuyén dong

=3 -3

ngudc hudng nén hai vecto van téc ngude hudng. Suy ra ¥, V. Vay k=

1L TINH CHAT

V6i hai vecto bt ki @, b va hai s8 thuc /. k, ta ¢6:
k(@ +b) = kd + kb; k@~ b) = kd — kb:
e (h+k)d = ha + ka;
* h(kd) = (hk)a;

@(-hi=-a

o ld=

Nhén xéi: ka =0 khi va chi khi k= 0 hodc @ = 0.

Vidu3 | Cho ba diém A, B, C. Ching minh: Cho ba diém 4, B, C.

R Chiing minh
a) 2AB + 2BC = 2AC; e
3(AB + 2BC) - 2(AB + 3BC)
b) 3(5AC) + CB - 14AC = AB. = 2B,
Boc sach tai hoc10.vn 8
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Gidi
) Ta ¢6: 2AB + 2BC = 2(AB + BC) = 2AC.
b) Ta c6: 3(SAC) + CB — 14AC = 15AC + CB - 14AC
= 15AC — 14AC + CB = AC + CE = AB.
1. MOT S6 UNG DUNG
1. Trung diém ciia doan thing
Cho I la trung diém ctia doan thdng AB va diém M tuy y. Ching minh ring
MA + MB =2MI.
Dé ching minh diing thic trén, ta 1am nhu sau:

MA + MB = (MI + IA) + (MI + 1B) = 2MI + (IA + IB) = 2MI + 0 = 2MI.
[ Néu 7 la trung diém ciia doan thing AB thi MA + MB = 2MI véi diém M bat ki.

2. Trong tam cha tam giac
Cho G la trong tam ciia tam gidic ABC va diém M tuy y. Ching minh ring
MA + MB + MC = 3MG.

Dé chitng minh ding thirc trén, ta lam nhw sau
MA + MB + MC = (MG + GA) + (MG + GB) + (MG + GC)

= 3MG +(GA + GB + GC) = 3MG +0 = 3MG.

Néu G la trong tam ciiatam gidc ABC thi MA + MB + MC = 3MG v6i diém M bit Ki.

Vidu4 | Cho ti gide ABCD c6 M, N lin lugt 1 e

trung diém ctia hai canh AB va CD. Goi G latrung 3 Cho tam gide ABC ¢6 G Ia
trong tim. Chiing minh

diém cira doan thing MN. e s
AB + AC = 3AG.

Chiing minh GA + GB + GC + GD = 0.

Gidi

Vi M I trung diém cia AB nén GA + GB = 2GM.

Vi N la trung diém ciia CD nén GC + GD = 2GN.

Suy ra GA + GB + GC + GD = 2GM + 2GN = 2(GM + GN) = 2.0
Bodvsach tai hoc10.vn




3. Piéu kién dé hai vecto cing phuong. Diéu kién dé ba diém thing hang
(@SB Cho hai vecto @ va b khic 0 sao cho @ =Kkb v6i k la s6 thuc khdc 0. Neu nhan

xét vé phwrong cita hai vectd @ va b.

E Diéu kién cAn va di dé hai vectd @ va b (b # 0) cling phuong 1a ¢6 mot s6 thuc

kdé a=Fkb .

Cho ba diém phén bigt A, B, C.

) Néu ba diém A, B, C thing hang thi hai vecto AB, AC c6 cing phuong hay khong?

b) Nguge lai, néu hai vectd AB, AC ciing phuong thi ba diém A, B, C c6 thing hang

hay khong?

E Diéu kién can va di dé ba diém phan biét A, B, C thing hang 1a ¢6 s& thuc k dé

AB = KAC.

Vidu5 | Chotam gidc OAB. Diém M thugc canh AB sao A

cho AM = %AB. Ké MH /| OB, MK /I OA (Hinh 60).

Gidsit OA =, OB = b
a) Biéu thi OH theo @ va OK theo b.
b) Biéu thi OM theo @ va b.

Gidi

) Ta c: MK // OA, MH |/ OB suy ra
OK _AM _2 OH _BM _1
OB~ AB 3 0A AB 3

o 1
Vi OH va OA cing hidng v OH = SOA nén

0K = EFB - E;.
3 3
b) Vi ti gide OHMK la hinh binh hanh nén
(W:ﬁ+ﬁ:§a+§5.
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Nhan xét: Trong mit phing, cho hai vectd @ va b khong ciing phudng. Véi méi vecto ¢

6 duy nhit c

s (x 3 y) thod man & = x@ + yb.

W zairar

1.

Cho hinh thang MNPQ, MN // PQ, MN = 2PQ. Phit biéu nao sau day Ia ding?
A.MN=2PQ: B.MQ=2NP: C.MN=-2PQ; D.MQ=-2NP.
Cho doan thing AB = 6 cm.

) Xdc dinh diém C thoa man AC = %TB.

b) Xéc dinh diém D thod man AD = —%TB.

Cho tam gige ABC ¢6 M, N, P lin luigt I trung diém cita BC, CA, AB. Chiing minh:
a)TP+%TC:FV; b)EJrzﬁ:lTA.
Cho tam gidc ABC. Céc diém D, E thude canh BC
thoa man BD = DE = EC (Hinh 62). Gia sit AB

AC = b. Biéu dién cac vecto BC, BD, BE, AD, AE
theo @, b.

Hinh 62
Cho td gide ABCD ¢6 M, N lan luot 12 trung diém ctia hai canh AB va CD. Goi G la
trung diém cita doan thing MN, E 13 trong tim tam gide BCD. Chiing minh:

a) ﬂ+§3+}TC+FD:4§7;
b) EA = 4EG;
" h 5 i v

©) Biém G thude doan thing AE V3 AG = ZAE.

Cho hinh binh hanh ABCD. Dt AB=a, AD=b . Goi G Ia trong tim cita tam gidc

ABC. Biéu thi cic vectd AG, CG theo hai vects @, b.

Cho tam gide ABC. Céc diém D, E, H thoa man
— = = 1= — 2
DB = —BC, AE = —AC, AH = ZAB.

3 3 3
2) Biéu thi m3i vecto AD, DH, HE theo hai vects AB, AC.
b) Chiing minh D, E, H thing hang.
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§6 | TiCH VO HUGNG CUA HAI VECTO

Trong vit If, néu ¢6 mot luc F tdc dong 1én mot vat
tai diém O va lam cho vt @6 di chuyén mot quing

dudng s = OM (Hinh 63) thi cong A cia luc F dugc tinh

Hinh 63

theo cong thic A = [F| . [oM] . cos p trong d6 [F| goi

18 ctding 6 cia Ic. F tinh g Newtotr (N), |0M] 1 49 dhi s veeio OM tish bing

mét (m), @1a géc gitta hai vects OM va F, con cong A tinh bing Jun ().

= — 2
Trong todn hoc, gid tri ciia bidu thitc A = |Fl . [0M] . cos ¢ 7E
(khong ké don vi do) duoe goi la gi? L
1. DINH NGHIA
1. Tich vd huéng ciia hai vecto c6 ciing diém dau
Cho hai vectd OA, OB khic 0 trong miit phing (Hinh 64).
| B i w B
* Géc giila hai vectd OA, OB la goc giita hai tia
OA, OB va dude ki higu a (OA, OB).
« Tich v6 hudng cita hai vectd OA vi OB 1a mot 6, é A
Ki hiéu OA . OB, dugc xdc dinh boi cong thic: Hinh 64
04 . 0B = [0l 108l . cos(0A, 0B).
Vidu1 | Cho tam gidc ABC vuéng cin tai A va AB = 4 cm.
a) Tinh d6 dai canh huyén BC. P?i’
b) Tinh AB . AC; BA. BC. 1 Cho tam gide ABC
. vuéng tai 4 ¢6 B = 30°,
Gidi AB=3 cm. Tinh
) BC = ABJ2 = 42 (em). BA.BC; CA.CB.

b) AB. AC = [4B] . [AC|. cos(AB, AC) = 4. 4 . cosBAC = 16 c0s90° = 16. 0 = 0.
BA . BC = |BA|.|BCl. cos(BA, BC) = 4. 42 . cos ABC = 1632 . cos45°

:l()«ﬁ-g:lé.
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2. Tich v6 huéng ciia hai vecto t

5y Y
S 3
Cho hai vecto @, b khdc 0. Liy mot diém 0 va vé vecto i A S

OA =G, OB = b (Hinh 65). o )
Hinh 65

« Gée gifia hai vecto @, b, ki hiu (@ ,5), 1a goc gitia hai vectd OA, OB .

« Tich v6 hudng ciia hai vectd @ va b , ki hiéu @ . b, 1a tich v6 hudng ciia hai
vectd OA vA OB . Nhu viy, tich v hudng ciia hai vecto @ va b Ta mot 3 thuc
dugc xdc dinh béi cong thic: @ . b = [dl. b . cos(@, b).

Quy wde: Tich vo huéng ciia mot vecto bt ki véi vecto 0 12 s6 0.
Chii y
* (@ 5)=(b,a).

« Néu (@, b) = 90° thi ta néi hai vecto @, b vudng géc véi nhau, ki hiéu @ L b hoic

B La Khidoa.b=lal.l5l. cos90°=0.

* Tich v6 huéng ctia hai vectd cing hudng bing tich hai

i clia chiing.
*Tich vo hudng clia hai vecto ngudc hudng bing s6 d6i cia tich hai do dai
cita ching.

Tacé mé‘ chiing minh chd y thi ba nh sau:

=

Néu mot trong hai vectd @, b 1a vecto 0 thi @. 5 =0 va
Chd y thi tu dide ching minh tiong tu nhu trén.

Vidu2 = Cho hinh vudng ABCD tam O c6 d6 dai canh
béng a. Tinh:

a) AB.OC; b)AB . BD; ¢)AB.OD.

Gidi. (Hinh 66)

) Tacé: (AB, OC) = (AB, AO) = BAO = 45°. B -
Hinh 66
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e
Viy AB.OC = [48].1oc]. cos(aB, 0C) 2 Cho tam gic ABC déu
canh a, AH la duong cao.

s D oped o B2, e
L 72 2 —
a V2 a) CB . BA;
b) Vé vects BE = AB. Ta c6: b) AH . BC.

(AB, BD) = (BE, BD) = EBD = 135°.
Vay AB. BD = |AB|.|BD) . cos(AB, BD)
S a3 681350 = .fﬁ.#: ,

BE, BO) = EBO = 135°.
IR L L

7 F2 2

¢) Vi AB = BE, OD = BO nén (AB,OD.

&

Vay AB. 0D = 48] 10Dl cos(AB, 0D) = a-

11 TINH CHAT

.@ (tinh chét giao hodn);

b +a.¢ (tinh chat phan phéi);

Trong d6, ki hiéu .3 = @
vecto d.

Vidu3 | Cho doan thing AB va I Ia trung diém ciia AB. Ching minh riing v6i méi
diém O ta ¢6:
) O1. IA+0I. IB=0;
— — ] —2 —2
b) O1. AB=>(0B - 0A ).
Gidi
) Vi I1a trung diém AB nén 1A+ 1B = 0.

Vay OI.IA+OI. 1B=0l. (A +1B)=01.0=0.
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b) Vi I 1a trung diém AB nén 201 = OB + 0A < Ol = %(073+(TA).
L W W S O G S )
Viy 01 . AB:%(OB+ 0A)..(OB-0A) ==(0B+0A) . OB +—(0B+0A) .(- 04)

e | = ] = ] v —2 —2
:lOB.[)B+lOA.OBflOB.OAflﬂA.ﬂA:l(OB70A ).
2 2 2 2 2

Vidud | Cho tam gidc ABC vuéng tai A. Tinh: ?
AB.AB + AB . BC. 7’3 Ching minh ring v6i hai
vectd bit ki @, b,ta c6:
Gidi SR e
S D N e (@+b)y =a +2d.b+b";
AB.AB+AB.BC = AB.(AB + BC) = AB. AC GoBY =a -2 B4 B
= ‘AB‘.‘AC‘.cosQO" @-b).(@+b)=a*

=AB.AC.0=0.

111. MOT S6 UNG DUNG
1. Tinh d¢ dai ciia doan thing

Nhén xét

i
A5l .

V6i hai diém A, B phin biét, ta c6: AB
Do d6 do dai doan thing AB duoc tinh nhu sau: AB =

e

7@ st dung tich vo hudng,

chiing minh dinh If Pythagore:
BC™ = AB" + AC” - 2AB . AC . cosA. Tam gide ABC vuong tai A khi

Vidus | (Dinh Ii cosin trong tam gidc)
Chiing minh riing trong tam gidc ABC, ta ¢6:
Gidi va chi khi BC? = AB® + AC%.
T S
Tac: BC = (AC—-AB)Y = AC +AB -2AC.AB
Suy ra: BC2 = AB® + AC? — 2AB . AC . cos(AB, AC).
= AB® + AC® - 2AB . AC .cosA.

2. Chitng minh hai duong thing vuong géc
Nhan xét: Cho hai vecto bt ki @ va b khic veets 0. Tacé: @.5 =0 < a L b.
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Hai dudng thing AB va CD vuéng géc véi nhau khi va chi khi AB . CD = 0.
Ciing nhu vy, hai dudng dudng thing a va b vudng géc khi va chi khi ii . ¥ = 0, trong

6 @ % 0,7 # 0, gid clia vecto # song song hodc tring véi dudng thing a va gid cia
vectd ¥ song song hoic triing v6i dudng thing b.

E
Vidws | Cho tm gidc ABC 6 AB = 3, AC=4,
A = 60°. Goi M la trung diém cta BC. V& phia ngoai
tam gidc vé cdc tam gide vudng can tai A 1a ABD va
ACE (Hinh 67).
a) Tinh céc tich vo hudng AB . AE, AC . AD; &
b)Bidu dién AM theo AB, AC. Tit d6 ching minh B 117”/":7
AM L DE.

Gidi

) Do BAE = BAC + CAE = 150°, CAD = CAB + BAD = 150° nén
= (s V3
AB.AE = AB.AE .cosBAE = 3.4 .cos150° = 12: = =~ 63;
o 4 B
AC.AD = AC.AD .cosCAD = 4.3 cos150” = 12- 3 =~ 645,

b) Ta c6:
AW:%(E+E),E:E—E.
W.FE:%(EwLE).(TE—TD)

= J(AB.AE + AC . AE - AB. AD - AC . AD),
Vi ABLAD,AC LAE nén AB.AD =0, AC . AE = 0.

Suyram.ﬁ:%(76x/§+070+6\/§):0. Viy AM L DE.

W ziirar

1. N&u hai diém M, N thoi man MN.NM =4 thi do dai doan thing MN bing
bao nhi¢u?

A MN=4; B.MN=2; C. MN = 16; D. MN = 256.
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2. Phit biéu nao sau day la ding?
A.Néu d, b khic 0 va (@, b) <90°thi @. b <0;
B.Néu a, b khic 0 va (@, b) >90°thi @. b > 0;
C.Néu @, b khic 0 va (@, b) <90°thi @. b >0;
D.Néu @, b khic 0 va (@, b) #90°thi @. b <0.
3. Tinh @. b trong méi trudng hop sau:
a) lal=3. b =4, @, b) = 30°
by lal=5, Bl =6, @ b) = 120°;
o) lal=2, Bl =3, @ va b cing huong;
d)lal=2, | =3, @ va b ngugc hudng.
4. Cho hinh vuéng ABCD canh a. Tinh céc tich v6 hudng sau:
a) AB.AC: b) AC . BD.
5. Cho tam gidc ABC. Ching minh:
AB? + AB . BC + AB .CA = 0.
6. Cho tam gidc nhon ABC, ké dudng cao AH. Ching minh riing:
a) AB.AH = AC.AH ;
b) AB.BC = HB.BC.

7. Mot mdy bay dang bay tit hudng dong sang huéng
tay véi téc d6 700 km/h thi giip ludng gi6 théi tit
huéng déng bic sang hwéng tiy nam véi téc do
40 knvh (Hinh 68). Mdy bay bi thay d8i vin tdc sau
khi gip gi6 théi. Tim t6c dd méi cia may bay (lam

700 km/h

tron két qua dén hang phan trim theo don vi km/h).

o Hinh 68

8. Cho tam gidc ABC ¢6 AB =2, AC =3, BAC = 60°. Goi M la trung diém ctia doan
2 ” -
thing BC. Biém D thod man AD = EAC-

) Tinh AB . AC.
b) Biéu dién AM, BD theo AB, AC.
¢) Chiing minh AM 1 BD.
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BAI TAP CUSI CHUONG IV

Cho tam gidc ABC c6 AB =3, AC = 4, BAC = 120°. Tinh (lam tron két qué dén hang

don vi):
a) Do dai canh BC va d6 lén géc B;
c¢) Dién tich cuia tam gidc;

¢) AB.AC, AM.BC v6i M 1a trung diém ciia BC.

b) Bén kinh dudng tron ngoai tiép;

d) Do dai duding cao xudt phit tir A;

Khong diing méy tinh cAm tay, hay tinh gid tri clia cdc biéu thic sau:

A = (sin 20° + sin 70°) + (cos 20° + cos 110°)%,

B = tan 20° + cot 20° + tan 110° + cot 110°.

Khong ding thude do gc, lam thé nao dé bi

6 do géc d6.

Ban Hoai v& géc xOy va d6 ban Déng lam thé nao c¢6 thé biét dwoc 6 do cua goc
nay khi khong c6 thuée do goc. Ban Dong lam nhw sau:

— Chon cdc diém A, B In lugt thude cdc tia Ox va
0 cho OA = OB =2 cm;

—Po d6 dai doan thing AB dugc AB = 3,1 cm.

Tit céc dit kién trén ban Déng tinh duge cosxOy,
it d6 suy ra 3 16n g6c x0y.

Em hay cho biét s6 do goc xOy & Hink 69 biing bao
nhiéu o (lam tron k&t qua dén hang don vi).

C6 hai tram quan sit A va B ven hd v mot tram
quan st C 8 giiia hd. DE tinh khodng cdch i A va
tir B dén C, ngudi ta ]am nhu sau (Hinh 70):

— Do géc BAC duge 60°, do géc ABC dugce 45°;

— Do khoing cich AB duoc 1200 m.

Khoang cich tii tram C dén cdc tram A va B biing
bao nhiéu mét (1am tron két qué dén hang don vi)?

Mot ngudi ding & bd song, muén do do rong
clia khiic song chdy qua vi tri dang ding (khic
sOng tuong doi thing, c6 thé xem hai bd song song.
v6i nhau).

Tit vi tri dang diing A, ngudi d6 do duge gbc nghiéng
o =35%50 vdi bd séng t6i mot vi tri C quan sdt dugc
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& phia bo bén kia. Sau d6 di chuyén doc b song dén vi trf B cach A mot khoing
d=50m va tiép tuc do dugc géc nghiéng 8= 635° so vdi bd bén kia t6i vi trf C da chon
(Hinh 71). Hoi 0 rong cta khiic song chdy qua vi trf ngudi d6 dang ding 1 bao nhiéu
mét (lam tron ket qua dén hang phin mudi)?

6. DE do khoang cdch giita hai vi tri M, N ¢ 0 500 m N
hai phia 6c dio, ngudi ta chon vi tri O
bén ngoai Sc ddo sao cho: O khong thude
dudng thing MN; cdc khodng cich OM,
ON va géc MON 1a do dudc (Hinh 72). Sau
khi do, ta c6 OM = 200 m, ON = 500 m,
MON =135 Hinh 72
Khoéng cich gifia hai vi trf M, N1a bao nhiéu

mét (1am tron ket qué dén hang don vi)?
7. Chiing minh:
a) Néu ABCD Ia hinh binh hanh thi AB + AD + CE = AE véi E Ia diém bt ki;
b) Néu 7 1 trung diém ctia doan thing AB thi MA + MB +2IN = 2MN véi M, N
1a hai diém bat ki;
¢) Néu G Ia trong tam cila tam gide ABC thi MA + ME + MC — 3MN = 3NG v6i
M, N 1a hai diém bét ki.

8. Cho hinh binh hanh ABCD c6 AB = 4, AD = 6, B
BAD =60° (Hinh 73).
a) Biu thi céc vecto E), /TC theo ﬁ. E. 4
b) Tinh cic tich vo huéng AB . AD, AB . AC,
BD . AC. A
A 8 D

¢) Tinh do dai céc dudng chéo BD, AC. oG

9. Hailuc K, F, chotrudeciing tic dung len motvat
tai diém O vatao véinhaumot géc (F, ) = @
lam cho vit di chuyén theo huéng tir O dén C
(Hinh 74). Lap cong thic tinh cudng 49 ciia hop
Ige F lam cho vit di chuyén theo hueng tit O
dén C (gid sit chi c6 diing hai Iye , F, lam cho
vat di chuyén).

Hinh 74
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HOAT DONG THUC HANH
/ VA TRAI NGHIEM

CHU bE 1. PO GOC

Cdc goc ¢6 ¥ nghia gi
trong thic tién?

1. NOI DUNG CHINH CUA CHU b
1. Nhirng hinh anh vé géc trong cudc song
Quan sdt nhitng hinh anh vé géc trong mot s& tinh hudng sau ddy va néu cich

xdc dinh nhiing géc d6.

a) Tinh Iméng 1: Goc siit
Trong bong dd, khi ciu thi dd phat, “géc siit” duge hiéu 1a gée tao boi hai tia c6 goe 1a
diém dit bong, 14n lugt ndi gdc voi hai chin cia khung ﬂmnh (Hinh 1).

Hinh 1. Dd phat trong bong dd

b) Tinh hméng 2: Géc nhin
Khi 14i xe, géc nhin ciia tai x€ giéi han boi hai tia (Hinh 2):

Hinh 2. Gdc nhin khi ldi xe
Gdc nhin (viing dugc t6 mau) dién ti viing ta quan sét dudc. Vi ta khong thé trong thdy
cdic vt 6 ngoai géc nhin nén viing khong t6 mau dugc goi 1a vitng mit (hay ving céc
diém mu). Géc nhin cang 16n ta cang thay nhiéu sy vt hon va cang ldi xe an toan hon.
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2. Tim kiém nhimg hinh anh vé géc trong thyc tién
Em hiy tim thém nhiing hinh anh vé géc trong thuc tién.

3. Y nghia va img dung ciia géc trong thy

Géc ¢6 nhiéu ting dung trong thc tién, dic biét trong an toan giao thong.

@) Tinh Iméng 1: Géc nhin ciia nguoi ldi xe hang nhé

Hinh 3 va Hinh 4 minh hoa géc nhin ca ngudi ldi xe ngdi trén 6 t6. RS rang, néu gée
nhin ciia xe 2 16n hon géc nhin ciia xe 1 thi di xe 2 s& an toan hon.

ey =

Hinh 3. Géc nhin ciia xe 1 Hinh 4. Goc nhin ciia xe 2

Hinh 5 cho ta hinh anh vé géc nhin ctia
ngudi 14i xe (bing mit thudng va thong qua
guong chi€u hau) va viing mi (mau xdm)
cita ngudi l4i xe hang nho.

Hinh 5. Ving quan sdt
ciia ngudi ldi xe hang nho

) Tinh hudng 2: Géc nhin ciia ngudi ldi xe 1di
Xe tai khi luu thong trén dudng
s& khong quan sat dugc cdc ving
c6 mau do (Hinh 6).

Hinh 6. Viing quan
sdt ctia ngudi ldi
xe i

Xe cing 16n thi viing mii cita ngudi Ii xe cng 16n. Do d6, khi tham gia giao thong phii
tuyét d6i trénh di chuyén vao viing mit clia ngudi i xe.
Em hiy tim thém nhiing ing dung ctia géc trong thc tién.
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1I. GO ¥ 1O CHUC CAC HOAT DONG THUC HANH VA TRAI NGHIEM
1. Thuc hanh do géc trong thuc tién bang thuéc do goc

a) Nhi¢mvu: Tim s6 do goc trong ba tinh hudng thiec 1¢ sau:

Tinh huéng 1: C6 mot chi€c bang treo trén tudng nhung canh ddy dudi ctia bang nim
trén miit san 16p hoc. Tim s6 do cia g6c trong Hinh 7 va Hinh 8 bling céch sit dung thude
do géc 180° (Hinh 9) hodc thudc do gée 360° (Hinh 10), biét diém gdc O & trén mit san

16p hoc.
. .
£ y ! [ X
o

0
Hinh 7 Hinh 8

Hinh 9 Hinh 10

Tinh huéng 2: Cau héi tuong t nhu trong Tinh huéng 1 nhung chiéc bang treo trén tudng
6 canh ddy dudi song song vdi mit san 16p hoc va diém gdc O & trén mét san 16p hoc.
Tinh hudng 3: Cau hoi tuong ty nhu trong Tinh huéng 2 nhung diém géc O cdch mit san
16p hoc Ta 110 cm.

b) Trinh bay y twong

DGi véi tinh hudng 1:

~ Thudc do géc cin dit nhu the nao dé xdc dinh dude tia Ox ctia géc xOy trong Hinh 77
Sau khi dit thude do géc nhu vy thi tia Oy ctia gc xOy trong Hinh 7 dudc xic dinh
nhu thé nao?

— Thude do gbc can dit nhu thé nao @ xdc dinh dudc tia Ox clia gbe xOy trong Hinh 8?
Sau khi dit thudc do gée nhu vy thi tia Oy clia géc xOy trong Hinh 8 duge xdc dinh
nhu thé nao?

DG véi tinh hudng 2: Céc budc thyc hién tiong tu nhu trong Tinh hudng 1.

DGi véi tinh hudng 3: Lién hé véi céc budc trong Tinh hudng 2 &€ dua ra cch do.
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¢) Bio cio két qua
Trinh bay cdc budc do goc theo ¥ tudng da néu.

Hoan thanh bang théng ké sau vdi don vi do 1a 46 (sau khi lam tron déh hang don vi).

D0 I6n cita gée xOy trong D0 16n cita gée xOy trong
Hinh7 Hinh 8
Tinh hudng 1 ? ?
Tinh hudng 2 ? ?
Tinh hudng 3 ? ?

2.Tg0 dyng v the hanh do goc bing dung cy ¢6 gin tia chiéu laze
a) Phan chuan bi
Hoc sinh duge chia theo nhém. Céc nhém chuin bi thiét bj va trao d6i, thdo luin.

« Chudn bi (Hinh 11): den chiu laze, pin, cong tic, thudc do géc 360°, que kem, que gb
tron, bia cdt tong.

Den chiéu laze Pin  Congtic  Thudcdo Quekem Que gdtron Biacdt tong
g6e 360"

Hinh 11

« Xéc dinh 16 nhiém vy cfia nhém va tiing nhiém vu thanh phan.

« Phin cong nhiém vu cho cdc thanh vién trong nhém.

« Xic dinh thm gian hoan thanh tiing nhiém vy thanh phan va nhiém vu chung.
b) Phan thurc hién

% Thuc hién tao dung dung cu do géc ¢6 gin tia chiéu laze.

‘Den chidu tia laze
Kim chi géc

Thuide do gée 360°

Tru ditng
Pin va cong tic
DE dung cy

Hinh 12. Dung cu do géc c6 géin tia chiéu laze
Doddsach tai hoc10.vn
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Tao dung céc phin theo m hinh nhu Hinh 12: phan d€, phan than, phin biéu dién géc, tia.

Thuc hanh do géc

Bude 1
Bude 1. Quay den sao cho tia laze tring
v6i mdt canh ctia gée can do. Diéu chinh
bé mit thude do géc sao cho kim chi géc
mau dé chi vao vi trf 0°.

Budc 2

Budc 2. Giit nguyén thude do géc. Quay
den sao cho tia laze tring v6i canh thi hai
cita géc can do, Kim chi géc mau do chi
Va0 56 ndo thi 56 d6 1 & do ctia géc cin do.

¢) Tong két
Lam viée chung c 16p.
« Nhigm v 1: Céc nhém bio cdo két qui.

« Nhigm vy 2: Tong két rit kinh nghiém.

1Il. PANH GIA
Hinh thire danh
1. Panh gia hoat dong ca nhan

« Mbi ¢4 nhén ty dénh gid vao phi€u cd nhan.

« Nhém ddnh gid tiing thanh vién trong nhém vao phi€u ddnh gid cd nhan.

theo hinh thic dénh gid ctia hoc tap du dn.

2. Piinh gid hoat dong va sin phim cita nhom

+ Nhém tu dénh gid lai hoat dong ciia nhém va cho diém vao phiéu ddnh gid hoat dong
clia nhom.

+ Gidio vién va cdc nhém dénh gid rdi cho diém phan trinh bay cia tiing nhom vio phicu
dénh gid hoat dong nhém.

105
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BANG GIAI THICH THUAT NGU

I THI¢

béng thé hién chiéu bién thién (khodng déng bién v4 khoing

bangblcnthits nghich bién) ciia mat ham sb 2
o o bing thé hién diu clia mt biéu thire dai 5 trong cic khoing i
gid tr clia &n
A - bt phuong trinh dang @ + bx +c <0 (hofic @’ + bx +c <0,
batphuongtrinhbic  ,° "5 0, a0+ by +c 2 0), trong doa, b, c lanhimg sé 49
haimét in -
thuc dé cho, a = 0
git cila vecto 13 dueng thing di qua diém du va diém cudi cla vecto 79
e la tinh céc canh va céc goc ciiatam gidc dua trén nhing dirkién
= £2 cho trude =
haiménh détuong  haiménh @8 Pva Omaménhdékéotheo P> Ova 0 > P
duong ding
haivecto bingnhau  haivecto cing huéng va cing d6 dai 81
hai vecto ) A0
s hai vecto c6 gié song song hodc triing nhau 80
hai vecto d6i nhau hai vecto ngwoc hudng va cling 6 dai 85
e D him s duoc cho bing bidu thitc co dangy =@l + b+, trong. 3
8 a, b, ¢ la nhimg hang s5,a = 0
bl Srm }rarlat rg:xtnlg d':u‘a'rcac amj: c;}oa ?o c:?z minbitphuong 5,
e 4c nhit hai 4n trong mét phing toa d5 Oxy
tam thitc bic hai da thire bac hai fx) = ax® + bx +c (a=0) 44
tp xic dinh clia tap céc gid tri cia bién sao cho bidu thirc clia ham sd conghfa 32
ham sb
tichvéhuéngcia  lamét sd thuc duoc xéc dinh bang tich db dai hai vecto nhin 93,
hai vecto cBsin clia gdc giita hai vecto ds 94
vecto. 1a doan thing c6 hudng 79
vecto-khéng vecto co diém dau va diém cubi tring nhau 81
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s}

bt phuong trinh bac hai mot &n
bt phuong trinh bic nhit hai in
biéu thi mét 56 dai luong c6 huéng
bang vecto

déu clia tam thirc bac hai

dinh 1i cBsin trong tam gidc

dinh 1i sin trong tam gidc

diéukién cén

diéu kién d& ba didm thing hang
diéu kién d& hai vecto cung phuong
diéu kién dia

@ thi ciia ham 53

@ thi ham s bac hai

gié tri luong gide cila mét goc tir 0°
dén 180°

gi20 ciia hai tip hop

gidi tam gidc

hai dang phuong trinh quy vé
phuong trinh bic hai

hai ménh dé twong duong

him sb
him 56 bic hai
him sb cho bing mét cdng thirc

him sb cho bing nhiéu cdng thire

him s khéng cho bing cbng thire
him s nghich bién

hé bit phuong trinh bic nhdt hai in
hiéu cha hai tp hop

hiéu clia hai vecto

hop ciia hai tip hop

kihitu Vva3

sach tai hoc10.vn

v

ménh dé dio

ménh @& kéo theo

ménh dé phi dinh

ménh dé toin hoc

mién nghiém ctia bt phuong,
trinh béc nhit hai dn

mién nghiém cita hé bt
phuong trinh bic nhét hai n
phin bu cita A trong B

phép cong vecto

phép trir vecto

su bién thién ciia ham sb
tam thire bic hai

tip con

tip hop bing nhau

tip hop réng

tip xac dinh cia ham s&
tich cilamét s6 véi mot vecto
tich v6 huéng clia hai vecto
tinh dién tich tam gidc

tdng clia hai vecto

trong tim ciia tam gidc
trung diém clia doan thing
vecto

vecto ddi

vecto bing nhau

vecto cing huéng

vecto cing phuong
vecto-khong

vecto nguoc huéng

8
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NHA XUAT BAN DAl HOC SU PHAM
Bia chi: Tang 6, Toa nha s6 128 dudng Xuan Thuy, quan Cau Gidy, TP. Ha Noi
Dién thoai: 024.37547735
Email: nxb@hnue.edu.vn | Website: www.nxbdhsp.edu.vn

Chiu trdch nhigm xudt ban:
Giam d&c: NGUYEN BA CUGNG
Chiu trdch nhigm néi dung:
Téng bién tap: DO VIET HUNG

Chiu trdch nhiém t chifc ban théo va ban quyén ngi dung:
CONG TY €6 PHAN DAU TU XUAT BAN - THIET Bl GIAO DUC VIET NAM
Chi tich Hoi déng Quan tri: NGUT NGO TRAN Al
Téng Giam déc: VO BA KHANH

Bién tap:
TATHI ANH — NGUYEN THI NGAN — DAO ANH TIEN
Thiét ké sdch:

PHANTHI LUONG
Trinh bay bia:

TRANTIEU LAM — PHAN TH| LUONG
Minh hoa:

TRAN THI HONG HANH
Stia ban in:

LE TRUNG DUNG - VU MANH HUY

TOAN 10 - TAP MOT

In ... cudn, khd 19 x 26,5cm, tai

Bia chi

58 xéc nhan dang ki xuat ban:
Quyét dinh xuat ban s&:
In xong va nép luu chiéu
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Mang cudc séng vao bai hoc
Pwa bai hoc vao cudc séng

@/ n 10 1a cuén sach giao khoa danh cho hoc sinh
1&6p 10, thude bd sach gidao khoa “Canh Diéu’, thuc hién
theo “Chuong trinh Gigo duc phé théng 2018
Sach gém hai tap va chuyen dé hoc tap dwoc bién soan
dap (rng yéu céu phat trién pham chét va nang luc cua hoc
sinh. Cac hoat déng hoc tap duoc td chirc theo tién trinh
tir d& d@én kho, hwong dén viéc kham pha, phat hién, thuc
hanh, van dung giai quyét van dé trong thurc tién, phis hop
V6i trinh d6 nhan thirc cta hoc sinh. Sach dwoc trinh bay
hép dan, khoi goi s to mo, kich thich hiing thu, tao dung
niém tin trong hoc tap mén Toan & hoc sinh.

Sach la san phdm tam huyét cua tap thé tac gia — nhiing
nha gido, nha khoa hoc giau kinh nghiém trong giao duc
phé thong.




Vidus
Sit dung ki hi¢u “3” d¢ viét m&i ménh dé sau va xét xem ménh dé d6 Ia ding hay sai,
gidi thich vi sao.

a) M: “Tén tai s8 thuc x sao cho x° =

b) N: “Tén tai s nguyén x sao cho 2x + 1 = 0",

Gidi
a) Ménh dé dugc viét 1a M: “Ix e R, x> =— 8",
DE chiing t6 ménh d& M 1a diing, ta cAn chi ra mét gid tri cu thé ctia x dé nhan duge ménh
& ding. Thit vdy, chon x = — 2, ta thiy (- 2)° =— 8.
b) Ménh dé dugc viét 1a N: “Ix € Z, 2x + 1 = 0",
DE ching minh ménh d& N i, ta phai ching to ring véi & nguyén x tuy y thi
2x+ 1#0. Thit vy, xét mot 6 nguyén x tuy ¥, ta c6 2x + 1 khong chia hét cho 2 nén
2x+1#0. Vi thé ménh dé N 1a ménh dé sai.

Chii yi: Céch 1am & Vi du 7, Vi dy 8 14n lugt cho chiing ta phuong phdp ching minh mot
ménh d& c6 ki higu “v”, c6 ki hiéu “3”, 1a dtng hoic sai.

ménh d& M 1a ménh dé ding.

Ban An n6i: “Moi s6 thyc déu ¢6 binh phuong 1 mot s& khong am”.

Ban Binh phi dinh lai ¢iu n6i ciia ban An: “C6 mot s thite ma binh phuong ciia n6 1a
mot s& am”.

2) St dung ki hiéu " d€ viet ménh dé ciia ban An.

b) Sit dung ki hi¢u “3” dé viét ménh dé ctia ban Binh.

3

9

A An: “Vx € R, X la mt 56 khong am”
il

Binh: “Ixe R,a% la mot s6 am”

O
[ Cho ménh @& “P(x), x € X"

* Phii dinh cita ménh d& “Vx € X, P(x)” 1a ménh d& “3x € X, P(x)".
* Phii dinh ciia ménh d& “3x € X, P(x)” 1a ménh d& “Vx € X, P(x)".

Vidu9 | Lip ménh d& phit dinh ciia mdi ménh d& sau:

Q) VreR 2y b)Ixre R A¥+1=0.

BDodoséach tai hoc10.vn
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Gidi =
7 Phit biéu ménh d& phi

) Phi dinh ctia ménh & “Vx € R, x| > x” 1a ménh dé

dinh clia mdi ménh dé sau:

“Ire R bl <x ) Ton tai 56 nguyén chia
b) Phii dinh ciia ménh @& “3x € R, % + 1 = 0" la m¢nh dé hét cho 3;
“VxeR 2+120". b)Moi 6 thip phan déu
viét duge dudi dang
BAI TAP phin sG.

L

4.

6.

z

au, phit biéu nao 1a ménh d& todn hoc?

Trong céc phit bi
a) Tich hai
b) Moi s tu nhién déu la s duong.
) C6 su song ngoai Trdi Dat.

6 thuc trai ddu 1a mot s thyc m.

d) Nghy 1 théng 5 la ngay Qudc € Lao dong.
Lap ménh dé phi dinh ctia m&i ménh dé sau va nhin xét tinh déng sai ciia ménh dé
phii dinh d6:
5 ) )
a) Az 75 1 mot phéin s67; b) B: “Phuong trinh % + 3x + 2 = 0 ¢6 nghiém”;

¢) C: 2%+ 23 =22 d) D: “S8 2 025 chia hét cho 157

Cho n 12 s tu nhién. Xét cdc ménh dé:

P:*n1a mot 8 tu nhién chia hét cho 167;

©: “n1a mot 56 tu nhién chia hét cho 8”.

a) Phit bidu ménh dé P = Q. Nhin xét tinh diing sai cita ménh dé do.

b) Phit biéu ménh dé dio ciia ménh dé P = Q. Nhdn xét tinh diing sai cdia ménh dé do.
Cho tam gide ABC. Xét cde ménh dé:

P: “Tam gic ABC cin”;

Q: “Tam gidc ABC c¢6 hai dudng cao bing nhau™.

Phit biéu ménh @& P < Q biing bén cich.

Ding ki hiéu “v” hogc “3” dé viét cdc ménh dé sau:

) C6 mot 6 nguyén khong chia hét cho chinh n6;

b) Moi s6 thyc cong v6i 0 déu bling chinh né.

Phit biéu cdc ménh dé sau:

Q) Vre R 220; b) ixe]R,£>x_

Lip ménh d& phi dinh cia mdi ménh dé sau va xét tinh déng sai cia méi ménh dé
pha dinh d6:

) VxeRP#2-2; b)Vxe R x?<2v—1;

o JeR xelza; dIreR P-x+1<0.

Doc sach tai hod10.vn n
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§2 | TAP HOP. CAC PHEP TOAN TREN TAP HOP

Khdi niém tap hop thudng giip trong todn hoc va trong ddi sdng. Chiing han:
— Tap hop A céc hoc sinh ctia 16p 10D.
~ Tap hop B cic hoc sinh t6 1 ctia 16p dé.

?

I‘i Lam thé nao @ dién td quan hé giita tdp hop A va tap hop B?

1. TAP HOP

G 16p 6, ta da lam quen voi khi niém tap hop, ki hiéu va cach viét tap hop,
phan tif thude tap hop. Hy néu cdch cho mét tap hop.

Netoi ta con minh hoa tap hgp biing mot vong kin, A
mdi phin tit ctia tip hop dude biéu dién bdi mot chim
bén trong vong kin, con phén tit khong thudc tip hop d6
duge biéu dién béi mdt chim bén ngodi vong kin (Hinh 1).
Cdch minh hoa tap hgp nhu viy dugc goi 1a biéu d6 Ven.
) Viét tap hop A trong Hinh I biing cich liét ké cdc phan o
tif clia tap hop d6. Hinh 1
b) Néu phin tit khong thudc tap hop A.

Vidu1 = Cho tap hop B gdm cdc s6 tuf nhién ¢6 mot chii s6 va chia hét cho 3.
a) Viét tap th B theo hai cich: liét ké cdc phan tiif ctia tip hop; chi ra tinh chat dic trung
cho cdc phan tii ca tap hop do.
b) Minh hoa tap hop B bing biéu do Ven.

Giai B
a) Tap hop B dugc viét theo cdch liét ké cdc phan tif la:
B={0;3;6;9}.

Tap hop B dudc viét theo cich chi ra tinh chat diic trung
cho céc phén tif la:
B={xeN|0<x<9vaxi3}.
b) Tép hop B dugc minh hoa biing bi€u db Ven & Hinh 2.

Néu s& phan tif ciia mdi tap hop sau:

C={xeR|P<0},D={a}, E= (b;c;d},N={0; 1;2; ..}.

BDod2séach tai hoc10.vn
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Nhan xét
* Tap hop khong chia phin tif nao dude goi la tap hop rdng, ki higu la &.

Mot tap hop c6 thé khong c6 phin tif nao, ciing c6 thé
6 mot phan tif, ¢6 nhiéu phin ti, ¢6 v s& phan tif. ;’ A
1 Néu s6 phan tii cia moi
Chii y: Khi tap hop C 1a tap hop rdng, ta viét C = @ tap hop sau:
va khong duge viét la C = {@}. G={xeR|2+1=0},

NE=(170:3: 20

11. TAP CON VA TAP HOP BANG NHAU
1. Tap con

Cho b 63p op:

A={xeZ|-3<x<3},B={xe Z|-3<x<3}.

) Viét
b) M&i phén tii ctia tip hop A c6 thude tap hop B khong?

p hop A, B bling céch liét ké cdc phan tit ctia tap hop.

Iﬁ ) &
Né&u moi phén tit cia tap hop A déu 1a phén tif clia tap hop B thi ta néi A 1a mot
1dp con cha tap hop B va viét 1A A C B. Ta con doc 13 A chita trong B.

Quy wde: Tap hop réng @ dugc coi 1a tap con ciia moi tp hop.
Chii j: ACB& (Vx,x€ A=>x € B).

Khi A C B, ta ciing viét BD A (doc la B chia A)
(Hinh 3).

Néu A khéng phii 12 tdp con ciia B, ta viét A ¢ B.

Hinh 3

Vidgz | Cho hai tap hgp: s
E={xeR|x<1}.F={xeR|x<2). & Chio hai tp hp:

Chiing t6 ring E C F. A={neN |nchiahé cho 3},

Gidi B={neN |nchiahé cho9}.
isthicx tacé:x<lthix<2nénxe Ethi  Chingtoring BC A.

Dodé ECF.

[: Ta c6 cdc tinh chit sau: @ B

+ A C A v6i moi tip hop A;
«NéuACBvaBC CthiA C C(Hinh4).

c

Hinh 4

Boc sach tai hoc10.vn 13
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2. Tap hop bing nhau

Cho hai tap hgp:
A={neN |nlabdichung ciia2va3},B={ne N |nlabdiciac).
Cic ménh dé sau c6 diing khong?
WACB; b)BCA.
2 o
Khi A c BvaBcC A thi tandi hai tiphgp A va B~ '3 Cho hai tap hop
bdng nhau, viét1a A = B. E={n €N |nchiahét cho 3
Va4)vaG = {n € N |n chia
Vidu3 | Cho tip hop C gdm cdc tam gidc c6 bacanh  hét cho 12}.
biing nhau va tap hop D gdm céc tam gidc c6 ba goc  Ching 16 ring E= G.
biing nhau. Hai tap hop C va D c6 bing nhau hay khong?
Gidi
Do mét tam gidc ¢6 ba canh bing nhau khi va chi khi tam gidc d6 c6 ba géc bing nhau
nén hai tap hop C va D 1a bing nhau.

11l. GIAO CUA HAI TAP HOP

L6p trudng 1ap hai danh séch cdc ban ding ki tham gia ciu lac bo thé thao nhu
sau (biét trong 16p khong c6 hai ban no ciing tén):

~ Béng dd gdm: An, Binh, Chung, Dang, Minh, Nam, Phuong;

— Bong 16 gdm: An, Chung, Khang, Phong, Quang, Tudn.

Hiy liét ké danh séch cdc ban déing ki tham gia ci hai cu lac bo.

O

- R T e— x € A Bkhi va chi khi
Téap hop gdm tit ca cdc phdn tit viia thuge A e
vita thude B duge goi 12 giao ctia A va B, ki higu :

ANB. A B
ViyANnB=({x|x€ Avaxe B}.
Tép hop A M B dugc minh hoa bdi phan gach chéo trong
Hinh 5.
AnB

Vidu4 = Tim giao ctia hai tip hop trong méi trudng hop sau: Hians
a)A={xe N |xlaudccia 16}, B={x € N |x1a udc ctia 20}.

b)C={xe N|xlabdiciad), D= (xe N |xlabicias).

BDod4sach tai hoc10.vn
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Gidi

a) A={1;2;4;8;16}, B={1;2;4;5;10;20). Viy An B = (1;2; 4}.

Chii y: A 1a tap hop céc udc ty nhién cia 16, B 1a tip hop cdc udc ty nhién ctia 20 nén
AN Blatap hop cdc ide chung ty nhién cta 16 va 20.

b) CAD = {xeN |xlabdicia4vaxlaboicias)

= {x e N |x1a bdi chung clia 4 va 5.

IV. HGP CUA HAI TAP HOP

Hai truding dyt dinh 8 chide gidi thi dfu thé thao cho hoc sinh 16p 10. Trudng thit
nhit d& xudt ba mén thi ddu 1a: Béng ban, Béng d4, Béng rd. Trudng thi hai dé xuit ba
mén thi dda 1a: Bong dd. Béng 16, CAu 1ong. Lap danh sdch nhiing mon thi dd ma ci

hai trudng da dé xuat.
ixe A U B khi va chi khi

T
x € Ahojcx € B.

‘4p hop gdm cdc phan ti thudc A hogc thuoe B
duoc goi 1a hop ciia A va B, ki higu A U B.
ViyAU B = {x|x e Ahoic x € B).

Tap hop A U B duige minh hoa béi phan gach chéo
trong Hinh 6.

Vidu5 | Cho tap hop Q céc s& hitu ti va tép hop Hinh 6
cicsdvo . TIm QN L QUL gy
Gl 4 Cho hai tap hop:

A={xeR|x<0),
B={xeR|x20}.
TimAn B, AUB.

Tac6:QnI=0,QUI=R.

V. PHAN BU. HIEU CUA HAI TAP HOP
Goi R Ia tip hop ciic s thutc, I 1a tip hop cic s6 v6 ti. Khi d6 1 € R.

Tim tap hop nhiing s& thuc khong phai 12 s vé ti. ,

Tap hop nhitng 56 thye khong phdi la 56 vé ti chinh la tap hop Q [\;'( 'i 4
cdc s6 hitu 1. .

Ta néi tap hop Q cdc s6 hitu ti 1a phin bl clia tip hop I cde s6 vo ti trong tap hgp R.

Boc sach tai hoc10.vn 15
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Q) 4
‘ Cho tap hgp A Ia tap con cta tap hop B. Téap hop
nhiing phin tif ciia B ma khong phai a phén tif cia
A duoc goi 1a phdn bi ciia A trong B ki higu C,A.

Tép hgp C,A dugc mé ta bing phin gach chéo trong Hinh 7.

Hinh 7

Vidu6 | Cic hoc sinh cita 16p 10A ding ki di tham quan & mét trong hai dia diém:
Hoang thanh Thing Long va Vin Mi€u — Quéc Tit Gigm. M8i hoc sinh déu ding ki
ding mot dia diém. Goi A 1a tap hop céc hoc sinh ding ki tham quan Hoang thanh
Thiing Long, B I tap hop céc hoc sinh ding ki tham quan Vn Miéu — Quéc Tit Gidm,
T'1a tap hop cdc hoc sinh Ip 10A. Tim phén b cita tap hop A trong tap hop 7.

Gidi. Phan bi ctia tap hop A trong tap hop 7' bao gdm nhiing hoc sinh trong 16p khong

ding ki tham quan Hoang thanh Thiing Long nén C,A = B.

G Cho hai tip hop: A = (2:3:5:7: 14). B= (3:5:7: 9: 11).

Liét ké cdc phan tif thudc tap hop A nhung khong thude tap hop B.

P pr
Tép hop gdm cdc phan tit thude A nhung khong thude B x € A\ B khi va chi
dude goi Ia higu cha A va B, ki higu A\ B. khixe Avaxe B.

VayA\B={x|xeAvaxe B).

Tap hop A\ B duge minh hoa béi phan gach chéo trong Hinh 8.

Chii y: NéuBC Athi A\B=C,B.

Vidy7 | Cho hai tap hop: A = (3; 6;9; 12},
B={2;4:6;8;10; 12}.

&

Hinh 8
TimA\B, B\A.

Gidi

\(ia

5 Cho hai tip hop:

* Tap hop A\ B gdm nhitng phin tif thuoe A makhong A= (re z |-2<r<3),

thuge BVAyANB=(3:9). o AR T

* Tép hgp B\ A gom nhiing phan ti thugc B ma khong A

thuge A. Vay B\A = (2;4; 8; 10). AN

Vidu3 | Cho hai tap hop: A = (x € N |3x— 11 <0},
B={xeZ|3¥- 14x+11=0}.

TimANB,AUB,A\B, B\A.

Gidi

Tacé:A={0;1;2;3),B=(1}.

VayAnB={1},AUB={0;1;2;3),A\B=(0;2;3},B\A=0.

Bodésach tai hoc10.vn
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VI. CAC TAP HOP S8 °

1. Céc tap hop si da hoc 2
Tadabiet N, Z, Q, Rldn lugt la tip hop s5 tynhien,

tap hop s6 nguyén, tap hop s& hilu ti, tap hop s8 thyc.

Ta c6 quan hé sau:
NcZc QcR(Hinh9). Hinh 9

2. Mot 6 tap con thuong ding cta tap hop so thuc

Tap hop Ten goi va ki higu Bién: dién !ren l.rl_lc 56

(Phan dugc t6 mau do)
R Tiphopsdthyc (s +) | o
{(xeR|a<x<b) | Poan[a;b] — 1
{xeR|a<x<b) Khoang (a ; b) —:’—I’]—'
(xeR|x>a} Khoang (@ ; + =) 41’—‘
{xe R|x<b) Khodng (- =03 b) =% 5
{xeR|a<x<b) Nita khoang [a ; b) —gy—;]—>
(xeR|a<x<bh) Nita khodng (a ; b] 4:’—/'7—>
{(xe R|x>a} Nita khodng [a ; + «0) A T
{xeR|x<b} Nita khodng (- = ; b] ey B

Ki higu — o doc la am vo cuc, ki hidu + o doc 1a duong v cyc; a va b duge goi 1a du
miit clia céc doan, khoéng, ntta khoang.

Ta ciing c6 thé biéu dién tap hop trén trye 6 biing cdch gach bd phin khéng thude tap
d6, ching han doan [a ; b] c6 thé biéu dién nhu sau:

e

a b
Vidg 9 | Hay doc tén, ki hiéu va bidu dién méi tap hop sau trén truc s6:
a)A={xeR|-2<x<3});
b)B={xeR|-3<x<1};
¢)C={xeR|2x—1>0}.
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