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CONG THUC TOAN LOP 10 HINH HQC

CHUONG I.

Véc to
Véc to 1a doan théng da dinh hudng , tirc chi 1o diém mut nao 1a diém dau , diém mat nao
la diém cuoi .
Néu A 1a diém dau ,B 1a diém cudi , ta co véc to AB
c6 thé ki hiéu véc to @ khi khong can chi rd diém dau ,diém cuoi
Véc to -khong
Véc to c¢6 diém dau tring diém cudi goi 1a véc to -khong ki higu 0

Véc to bang nhau

Hai véc to @ va b duoc goi 1a bang nhau néu chiing ciing d6 dai va cuing huéng ,ki hiéu

i=~0h

Véc to chi phuwong

Cho duong thang A, véc to a#0 goi 12 véc to chi phuong cua dudng thang &, néu gia
ctia no song song hodc trung voi A,
Moi duong thang ¢ vo so véc to chi phuong , va chiing cung phuong véi nhau .
Véc to cung hudng
Hai véc to cung phuong thi chiing cung hudéng hodc nguoc hudng

Véc to cung phuong

Hai véc to dugc goi l1a cung phuong khi va chi khi gia cua ching song song hoéc trung
nhau

Pidu kién hai véc to & = (z1:y1) b = (22 -‘f?:]ctmg phuong la ‘F1l2 — Fal1 = 0
Vée to doi

—

Véc to d6i cuia véc to @ 1a véc to co tong vai véc to @ bang véc to U, ki hieu —@
Véc to ddi ciia AB1a vécto BA
Hai véc to doi nhau thi cung do dai va ngugc hudng

Véc to ngugc hwong

Hai véc to cung phuong thi ching cung huéng hodc ngugc hudng
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Tong hai véc to

Cho hai véc to @ E
Dung véc to AB = @, BU = b . Khi d6 véc to AC duoc goi 1a tong cia hai véc to @ va
b, ki higu @ + b

Hiéu cua hai véc to
Hi¢u cua hai véc to @ va E,ki hi¢u @ — E,lé tong cua véc to @ va véc to dbi cia véc to b .
Moi véc to bat ki c6 thé phan tich thanh hi¢u hai véc to chung goc

Quy tic ba diém
Véiba didm M. NV, Praco MN + NP = MP

Quy tic hinh binh hanh

Vi ABC D13 hinh hanh ta ¢6 :
AB + AD = AC

Quy tic vé hiéu hai véc to
Cho hai véc to chung géc , taco : OA — OB = BA
Tich ciia véc to va mot sb
Tich cua véc to @ va sb thuc k1a mot véc to , ki hiéu % xac dinh nhu sau :

1. Néu # = Othi véc to kd cing huéng véi @, néu k < Ovéc to ki nguoc hudng véi @
2. P dai véc to ki bing tich |*17]

Piéu kién hai véc to cung phuong

Vécto b cung phuong véi véc to a@ # [_j khi va chi khi b = kd
Picu Kkién dé ba diém thiang hang

Didu kién dé 3 diém A, B,C thing hang 14 c6 s6 k sao cho AB = kAC
Biéu thi mdt véc to' qua hai véc to' khong cling phwong

Mot véc to bat ki biéu thi dugce duy nhat qua hai véc to khong cing phuong .
Tirc 1a : Vi hai vée to @: D kh()ng cung phuong , véc to ' bat ki . Khi d6 ton tai mot cap sb

duy nhét (x;y) sao cho ¢=xd+yb Déy la co s6 ciia phuong phép toa do trong mat phang ,
mdt véc to bt ki trong mit phang toa d6 bicu thi duy nhét qua hai véc to don vi ciia hai truc .
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Truc toa do

Trén mot duong thang chon 1 diém O 1am gbc , mot véc to ¢ do dai bang 1 1am don vi ,
ta dugc mot truc toa do

Toa do trén truc
Trén mot truc , toa do cua véc to con goi la do dai dai sb cua véc to do .

Ki hiéu do dai dai s6 cta véc to ABla AB
AB = {AB

Taco — AB tuy theo véc to AB cung huéng hay nguoc huéng véi véc to don vi ?
Do dai véc to

Mbi véc to_'déu c6 do dai , d6 1a khoang cach giira diém dau va diém cudi ctia né .

Ki higu |15 |hay |7]
HEé truc toa do

H¢ truc toa do gé)m hai truc Ox va Oy vudng goc véi nhau tai O

véc to don vi trén truc Ox 1a 1 , véc to don vi trén truc Oy 1a ./
Piém O goi la géc toa do

Truc Ox goi 1a truc hoanh

Truc Oy goi la truc tung

——

Ki hiéu hé truc 13 Oxy hay (O: 7 ¢ J )
Goc toa d

Hé truc toa 6 Pé-Cac vudng goc gdom hai truc vudng goc véi nhau tai diém O .
biém O goi la goc toa do

Mt phang toa do
Khi trong mat phéng da chon ( cho ) mot hé truc toa do , goi 1a mat phéng toa do
Hoanh d¢
Trong mit phang toa d6 , diém M c¢6 toa d6 M(x ; y)
x goi 1a hoanh d¢ i
y goi la tung d6 cua diem M
Truc tung

Trong hé truc toa d§ Oxy , truc Oy goi la truc tung

Tung do
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Trong mat phéng toa do v,diém M c6 toa 46 M(x;y) ,
x goi la hoanh do cua diem M
y goi la tung dd cua diém M

Véeto & = (T Y), thi x goi 1a hoanh do , y goi 1a tung do ctia véc to @

Toa df cta diem

Trong mit phang toa do Oxy , toa d9 véc to OM duogc goi 1a toa do cua diém M
Véi hai diém M (T11y1)va N(z2:y2).

- toa dO véc to MN = (zy — 2132 — ¥1)
7 — [.E'] a2 Y1+ yg\]
- toa d6 trung diém I cua MN la 2 2

Toa d) cia trong tim tam giac

Cho tam gidc ABC , véi trong tam G, khi d6 ta c6 :
1 .
g = E[-E'A +rg + o)
1

Yo = E(.ff:-i + Y T+ ,fjr-:]

Toa d¢ trung diém doan thang

Cho doan théng AB , toa do trung diém I cia AB la :
rqa+Ip

2
Ya T Yg

>

Ty =
Yr =
CHUONG II. UNG DUNG CUA VECTO
Gia tri lwgng giac ciia mgt goc

Céc sb sina ,cosa , tana , cota goi 1 cac gia tri lugng giac ciia goc a
Tich vo huwéng cua hai véc to

Tich v6 huéng cta hai véc to @ va b 1a mot s6 xéac dinh bédi cong thirc :
—7 —_ T — 3
ib = |@|.|b|.cos(da, b)

Goc gitra hai véc to

Cho hai véc to @ b,
Tir diém O bat ki, dyng OA = @va OB = b
Goc AO Bgoi 1a goc gitra hai véc to dva b
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Ki higu (@.0) = AOB
Goc giira hai véc to c¢6 sb do tir 0 dén 180 do
Véc to vuong goc
Hai véc to duoc goi 1a vudng goc voi nhau , néu goc giira chiing bang 90 d6
i vudng goc vai b khi va chi khi tich vo huéng @.b = 0

Biéu thirc toa do ciia cac phép toan véc to

Cho véc to & = (21! i) b= (2 -‘f'-’:]. Khi d6 ta co :

d+0= (1 + x99 + ys)

d—b=I(x;—x2:1 — Yo)
kia = (kry: kyy)
@b = xy.79 + Y1

Binh phuwong vo huwéng ctiia mét véc to :

Cho véc to @ . Tich . duoc goi 1a binh phuong vé huéng cia véc to @
Kihiéu: * = |]”
Binh phuong v6 hudng bang binh phuong d¢ dai cua véc to do .

Cong thirc hinh chiéu

Véc to '1a hinh chiéu clia véc to @ trén gia ctia véc to b . Khi d6 ta c6 cong thirc :

Dinh ly cosin

Trong tam giac ABCv6i AB=c,BC=a,CA=b,taco:
a’ = b% + ¢® -2bc cosA
b2 = a® + ¢? -2ac cosB
¢’ = b® + a® -2ba cosC

Dinh ly sin trong tam giac

Trong tam gidc ABC v6i AB=c,BC=a, CA=b,R 14 ban kinh dudng tron ngoai tiép ,
taco:

1 _ b _ C _op
sin.A sinB sinC

Cong thirc Hé-rong

Tam gidc ABC c¢6 d§ dai bacanhlaa,b, c.Khi do di¢n tich tam giac 1a :
S =\/plp—a)lp—b)(p—c)

, vo1 p la nira chu vi tam giac .
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Cong thirc trung tuyén

Cho tam gidc ABC c6 d¢ dai cac canh AB=c,BC=a, CA =b .D¢ dai trung tuyén ké tur
dinh A la

AM? =

2 2

bh? +c -
2 4

Dién tich tam giac

Dién tich tam giac tinh theo cac cong thurc sau :

1 1
S = —ah, = =bh, = —ch.
2 2 2

1 1 1
S = —absintC = —bcsinA = —casinB
2 2 2

5 e

1R
S =pr
S=+/plp—a)(p—1b)p—-c)

Trong do a, b, c 1a do dai cac canh dbi dién v6idinh A, B, C.
ha, hp hc 1a do dai cac duong cao ha tir dinh A, B, C

R, r 14 ban kinh dudng tron ngoai , ndi tiép tam giac

p la ntra chu vi tam giac

Giai tam giac

Giai tam giac 14 tinh cac canh va cac goc clia tam giac khi biét mot s6 yéu t6 cho trude .
Neéu cho c.c.c, g.c.g hay c.g.c ta hoan toan c6 thé giai tam giac dua theo dinh ly sin va c6-
sin

Phuong tich ciia mt diém déi véi duong tron

Cho duong tron tam O ban kinh R va diém M
Qua M ké duoc vo so cat tuyén cat duong tron tai A va B
Khi do .-"lf’ AMB = d* — R*luén luén khong d6i .Gia tri nay goi 1a phuong tich ciia
diém M doi véi duong tron (O)
Ki hiéu Phrjo
Tam giac Hé-rong
Tam gidc c6 do dai cac canh 13 ba s6 nguyén lién tiép va co dién tich 14 s6 nguyén goi la
tam giac Hé-rong
Vidu : tam giac c6 d¢ dai 3,4,5
13,14,15
CHUONG III. PHUONG PHAP TOA PQ TRONG MAT PHANG

Véc to phap tuyén
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Véc to " 70 ,goi 14 véc to phap tuyén cta dudng thang A, néu gia cta né vudng goc voi
duong thang A
Moi duong thang c6 vo s6 véc to phap tuyen , ching cung phuong véi nhau

Phuong trinh tong quat ciia dwong thing

al +b*#£0

Mot dudng thang di qua diém M{(x0:%0)va c6 véc to phép tuyén 7 = (a2 B) i co
phuong trinh tong quat
alr —xg) +bly —yo) =0

Phuong trinh tdng quat ciia duong thang : &% + by + ¢ = Oyg;

Phuwong trinh tham s6 ciia dwong thing

M (01 90) ¢6 véc to chi phuong @ = (@ b)
{x = zy + at

Khi d6 diém M (x;y) thudc dudmg thang khi va chi khi ¥ = Yo + bt

H¢ nay goi 1a phuong trinh tham so ctia duong thang ( t 1a tham s6 )

Cho duong thang di qua diém

Phuong trinh chinh tic ciia dwong thing

{z = zy + at

Trong phuong trinh tham O Y = Yo+ bt

Néu @ 7 0.0 # Oi khirt ta 6 -
T—Ty Y —Yo

i b Day goi la phuong trinh chinh tic cia duong thang

H¢ s6 géc ciia dwong thing

Phuong trinh dudng thang ax + by + ¢ = 0 v6i b#0 c6 thé dua vé dangy =k x + m .

S6 k goi 1a hé s6 goc cua duong thang

Y nghia cua hé s6 goc : k chinh bang tan cua goc tao baoi tia Mt va tia Mx , Mt 1a nora duong
thang phia trén truc hoanh , M 1a giao ctia duong thang va truc hoanh.

Phuwong trinh duong thfmg theo doan chin

Puong thing d cét hai truc tai hai diém phan biet <1(a: 0)ya BL0:D) ghi d6 phuong
T
7 “rioa
trinh dudng thang nay la :a b’ . )
Ta c6 thé nd1 gon duong thang cat truc Ox tai a va cat truc Oy tai b

Géc giira hai dwong thiang

Cho hai duong thang d; va d, cat nhau tai O tao ra 4 goc .Goc bé nhat trong 4 goc d6 goi 1a
goc giira hai duong thang .

Trong mit phang toa d6 , hai dudng thang 1an lugt c6 phuong trinh

di: Aix + Bly+ C=0
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do: Axx+Byy+Cy=0 , . ,
Khi do goc gitra hai duong thang bang hoac bu goc gitra hai véc to phap tuyén cia duong
| Ay Ay + BBy

COSx = — = =
v AT+ Biv A + B

thang .Do d6 no xac dinh boi cong thic :
Khoang cach tir mét diém dén mét duwdong thiang

Trong mit phang toa do cho dudng thang A :ax + by + ¢ =0 va diém M(xq;Yo).
. arg +byy+c
A, A) = T
Khodng céch tir M dén duong thang Ala : via® + b

Phwong trinh phan giac

Cho hai dudng thang cit nhau c6 phuong trinh :
ayx + by +cp =0y ez + oy + 0 =0
Phuong trinh cac dudng phan gidc ciia cac gc tao boi hai dudng thing 1a :
ayx + by + o4 L BT + bay + 2 0
sqrtal + b3 e

Vi tri twong d6i giira hai dwong thing

T + b]fj+ ] = 0
Cho hai dudng thing ¢6 phuong trinh @27 + bay + c2 =0

1y @ bl' 0

« Hai duong thang cat nhau khi va chi khi '“'—’ amp; b
'u] amp: EJ]' _0

« Hai duong thing song song khi va chi khi 172 7P ba

ey amp: by 0

ca ampiba| " Ty s

ay  amp; c 0
ta  @mp. ca

« Hai duong thang tring nhau khi va chi khi

'rn mnp:b]' _o

az amp: ba

c1 o aImp: bj'

g amp: cy
ca  amp: ba

iz @I ca

Dudng tron

Duong tron c¢6 tam I(a ; b) va ban kinh R c6 phuong trinh 1a :
(x —a)*+ (y —b)* = R*
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A A A A \ \ 2 + 2 _ R2
néu c6 tam 1a goc toa do thi phuong trinh 14 : ¥y =
Dang khai trién cua pt dudng tron 1a :

b ar+by+e =045 a2+ b2 —4c > 0

Phwong trinh dwdng tron

@

‘ . .
Puong tron c6 tam 1 (@2 0)va ban kinh R, 6 phuong trinh 13 : (£ — @)™+ (y —b)
Dang khai trién 12 : r? +yf +ar 4+ by+c=0(a® +b* —4e > 0)

Phuong trinh tiép tuyén ciia dwong tron

sme tron (& — a)® + (y — b)* = R® NRITY UM SRS S
Cho duong tron - L Y /= 4V phuong trinh tiép tuyén ctia dudng tron tai
diém My Yoa:
(g —a)(x —a) + (yy —b)(y —b) = R*
Puong thing Ala tiép tuyén duong tron £+ 1) khi va chi khi 41, &) = R

Elip

Cho hai diém c6 dinh Fy va F,, véi FiF, =2¢ >0

Duong elip 1a tap hop cac diém M sao cho MF; + MF; =2a trong d6 a 1a so cho trude 16n hon
C.

Hai diém F; va F, goi la tiéu diém cua elip

F1F2 =2c goi la tiéu cu

va hai tiéu diém Fi(-c ; 0) va F(c ; 0)
Hypebol

Cho hai diém c6 dinh F; va F, v6i F1F, =2¢ > 0.
Hypebol 1a tap hop cac diém M sao cho [MF;-MF,=2a] , trong d6 a 14 s6 cho truéc nho
hon ¢
F; va F, goi 1a tiéu diém
2c goi la tiéu cu
72 yg |
Trong mat phfmg toa d¢ , phuong trinh chinh tac cua Hypebol la a’ b
v6i Fi(-c; 0) Fa(c; 0) va c? = a% + b?

Parabol

Cho duong thang A va diém F khong thude A,

Parabol 1a tap hop cac diém M cach déu diém F va duong thang A
A goi 1a duong chuan

F goi 1a tiéu diém
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Khoang cach tir F dén A goi 1a tham sé tiéu

) , 2 .
Trong mit phang toa dd phuong trinh chinh tac cua Parabol la ¥ = 2pr yéi tisu
P P
L Fi=:0) : r=—=
diéem 2, duongchuan A: 2
Tiéu cw

Déi véi elip va hypebol , khoang cach giita hai tiéu diém goi 13 tiéu cu F1F, = 2¢
Tiéu diém
Xem cac dinh nghia parabol , elip , hypebol

Phwong trinh chinh tic cia elip

E.E Ejj

=]

voia = b= 0

Fi(—c:0) Fyl(e:0)

Phuong trinh chinh tic ctia elip : @
Dbi vai elip co phuong trinh chinh tic , ta c6 tiéu diém

Phuong trinh chinh tic ciia hypebol

2

E'_?
v

2

-

Phuong trinh chinh tic cia hypebol : a
khi 6 tieu diém £1(—c:0) Fao(e:0)yy ¢? = a® 4+ b7

Phuong trinh chinh tic ciia Parabol

o
, 2 _ a9, =~ ) . . 2 -F[E_U]
Phuon gtrinh chinh tac cta Parabol : ¥ = <P¢ P = Y Khi @6 titu diemla 2,
2
, L= -z
duong chuan 2
Dinh Elip
& o
Ty
S+ L= o o . .
Cho elip @~ b . Céc giao diém cua elip v6i hai truc toa do goi 1a cac dinh cua elip

Elip c6 4 dinh toa do nhu sau: A(-a;0) A'(a; 0) B(0; b) B'(0; -b)

Pinh Hypebol
72 HE .
Hypebol c6 phuong trinh a’ b2 . Giao cua Hypebol voi truc toa do Ox goi la dinh
cua hypebol .

Hypebol c6 2 dinh A(-a;0)vaA'(a; 0)
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Pinh Parabol
b A

f={———
Cho parabol y = ax” + bx + ¢ . Dinh parabol la 20 4a .
Déi v6i parabol c6 phuong trinh chinh tic y* = 2px , dinh parabol 1a gdc toa d6 .

Hinh chir nhat co sé&

r2 ij'_?
.t =1 .
e DOGivéi elip - bh* . Hinh chit nhat co s¢ 1a hinh chir nhat ¢6 céc canh di qua
cac dinh elip va song song voi hai truc toa do . Elip nam trong hinh chir nhat co s& nay
I

72 yf 1
« Dbi véi Hypebol ¢ 12 b® Hinh chit nhit co sé c6 cac canh di qua cac diém A;(-
a;0) Azx@;0)By(0; b) By(0; -b).buong chéo hinh chir nhat co so 1a tiém céan cua
hypebol
Hinh chir nhit co’ sé&
@ >
Tty
« Déivéielipa® b* . Hinh chit nht co s Ia hinh chir nhat ¢6 céc canh di qua
cac dinh elip va song song vdi hai truc toa d§ . Elip nam trong hinh chit nhét co so nay.
z? yj B
« Ddi véi Hypebol ¢ 12 b2 Hinh chif nhét co s& ¢6 cac canh di qua cac diém A;(-
a;0) Azx@; 0)Byi(0; b) By(0; -b).Buong chéo hinh chir nhat co s6 1a tiém cén cua
hypebol
Nhanh cuaa hypelbol

Hypebol gom hai phan nam hai phia ddi véi truc a0 , mdi phan goi 1a mot nhanh cia
hypebol

Tam doi xirng cua elip

E.? E?

Cho elip c6 phuong trinh chinh tic at b ’ ’
Elip ¢6 hai truc doi xting 1a Ox va Oy , tdm doi xtng 1a goc O

TAm doi xirng ciia Hypebol

22 2
¥y

ol

Hypebol ¢6 phuong trinh chinh tac a* b ’
Hypebol nay c6 hai truc doi xung la Ox va Oy , tdm doi xung la O

11



Trung Tam Gia Sw Tai Nang Viét
https://giasudaykem.com.vn/tai-lieu-mon-toan-lop-10.html

Puwong ti€ém can cia hypebol

rt oyt
— 5 =1
Cho hypebol a=  b°
b b
. . y=——r Y=-—=I
Hai duong tiém can ctia né c6 phuong trinh it va (1
Truc a0
2y
T Yy

()

Vi hypebol c6 phuong trinh chinh tic a? b
hypebol khong cat truc Oy , nén Oy goi la truc 4o .
Véi B1(0;b) va B1(0;-b) , thi B1B, = 2b goi 1a d6 dai truc ao

Truc bé

r? y"’
Vi elip c6 phuong trinh chinh tic a®  b*
elip cat truc Ox va Oy tai A1(-a;0) Az(a;0) B1(0;b)B2(0;-b)
A1A,=2a goi la truc 16n ( chura hai tiéu diém )

B1B,=2b goi 1a truc bé

1

Truc lén

rr P 1
Vi elip 6 phuong trinh chinh tic a® b
elip cat truc Ox va Oy tai A1(-a;0) Az(a;0) B1(0;b)B2(0;-b)
A1A,=2a goi la truc 16n ( chura hai tiéu diém )

B1B2=2b goi 1a truc bé

Truc thuc

z 2

=

5 5 =1
Véi hypebol c6 phuong trinh chinh tac @~ b
Hypebol cat truc hoanh tai Aj(-a;0) Ax(@;0).

Truc Ox goi 1a tryc thuc cua hypebol , d§ dai truc thue A1A=2a

el
=]

Tham so tiéu cta parabol

Tham s tiéu ctia parabol bang khoang céach tir tiéu diém F dén duong chuan £

, , 2 . ~ A ,
Déi véi parabol c6 phuong trinh chinh tic ¥~ = 2P1 (p=10) p 1a tham s0 tiéu.

Tam sai cuaa elip

12
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Ti sb gitra tiéu cu va d¢ dai truc 16n goi la tdm sai ,
72 ,!f"
TR ) I B T N 22 g
Dai vai elip ¢6 phuong trinh chinh tac a’ b® (a>b>0) va ¢ = a~ — b, tam sai
b
£ = —
la (l
Tam sai ctia hypebol

Ti sb gitra tiéu cu va dg dai truc thuc goi 1a tdm sai cta hypebol.
=

e =—

il

Ban kinh qua tiéu

2

“--.

=1 X

Cho elip c6 phwong trinh a” b co tieudiem laFy; F;

V&i M(x;y) la diém bat ky thudc elip .Khi d6 MF; va MF, goi [a ban kinh qua tiéu
cuaM

ol

cr cr
MFi=a+—=a+ec:MF,=a0a— — =a—ex

Tinh theo cong thirc (L u
P -

Dbi v&i Hypebol at b? , ta 6 cong thirc ban kinh qua tiéu la :

MF, = |a + —| — |a+ ex|; MF, = |a—f—| — |a — ex|

Pwong co6-nic

Cac duong Parabol , Hypebol va Elip goi la cac duong Co-nic .D¢ chinh 1a tap hop cac
diém trong mat phang c6 ti s6 khoang céch tir diém d6 dén mot diém cd dinh F va mot

duong thang c¢b dinh Abang mot sb e khong doi .

FgA

F goi 1a tiéu diém

A goi 1a duong chuan

e goi la tam sai , khi e > 1 c6-nic 1a Hypebol , e < 1 c6-nic goi la elip, e = 1 c6-nic la
parabol

Tam sai cua Co6-nic

Cho diém F , va duong thang A cd dinh ( F khong thuoe ).
MF

Co-nic 1a tap hop cac diém M sao cho d(M,A) , sO e goi 1a tAm sai cta Co-nic

Puwong chuan cua elip
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Choelip a*  b* :
i i

r=— Ir=——

Puong chuan cia elip 1a hai dudng thang c6 phuong trinh ' eva &
Ti s0 khoang cach tir mot di€ém M trén elip dén ti€u diém va duong chuan tuong trng luén

bang tam sai e

Puwong chuin ciia hypebol

2

E!‘
_Y

Cho hypebol @ b
(L (L

r= —

Puong chudn ciia hypebol 13 cac duong thiang c6 phudng trinh I eva &
Ti s0 khoang cach tir mot diem thudc hypebol dén ti€u diém va dudng chuan tuwong tng

bang tam sai e

b

r= ——

Puong chuin ciia parabol

2 ,
Cho parabol 4~ = 2pa
P

Pudng chuén ciia parabol ¢6 phuong trinh I 2
Ti s0 khoang cach tir m§t diém trén parabol dén ti€u diém va duong chuan luén bang 1

=
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