TOM TAT CONG THUC TOAN CAP 3

A.DAI SO.

1. Tam thirc bac hai.

Giasu f(z)=az’+bx+c [

az0; a,feR; a<f; S:—2

a>0

f(x)=0 VmeR@{Ago

A>0

af(o)>0

T <z, <a

ity

a<T <z,

a<0

f@®)<0vVzelR @{Ago

af(a)<0
af(p)<0

a:1<oc<,8<:c2©{

a langhiém cua f(x) < f(a)=0

af(o) <0
af(B)>0

;t:l<a<$2<,3<:>{

r<a<z, < af(a)<0

af(a)>0
af(p)<0

a<:1:1<ﬁ<9:2<:>{

A>0 a<w1<ﬁ<“32 .f f 0
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a<x <z, < qaf(e)>0 $1<a<wz<ﬁ© )
——a>0
A>0
A>0 af(a)>0
T <z, <a<qaf(a)>0 a<z <z, <fsaf(f)>0
E_a<0 E—(1>0
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S
——f3<0
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2. Bit ding thirc Cd si:




3. Phuong trinh — bit phuong trinh chira tri tuyét dbi

|A|:[B|<:>A:iB ]A|<|B\<:>A:<B2
|A| 5 {Bzo
=B&
A=P ;A|>B©[i> B‘?
|A|<B<:>—B<A<B s
4. Phuong trinh — bit phwong trinh chira cin
A>0(B=0) A>0
A=VB
i \/_@{A:B JA<B& {B>0
A< B?
B>0
ﬁ:aﬁ{ 1
A=B>
A>0 O
JZ<J§@{A;B 420 ¥ |a>B

B. HE THU'C LUQGNG TRONG TAM GIAC THUONG,

1. Dinh Iy ham s6 Cosin:

a’ =b*+¢c*-2becos A
b*=a’+¢’ —2accos B

¢’ =a’+b>-2abcosC

2. Pinh 1y ham s6 Sin:

a b c

—=——=—-=2R
sinA sinB sinC




3. Cong thirc tinh dién tich tam giac:

Szlaha:lbhbzlch | i
¥ 2 2

S =§absmC —EacsmB —bcsinA

5= \p(p-a)(p-b)(p-c)

S=pr

C.HE PHUONG TRINH PAI SO.
. PHUONG PHAP CHUNG

Pé giai mot hé phmmg trinh dai s0 ta thuong dimg phuong phap cong hay phuong phép thé. Bén canh d6
ta con c6 mot s loai h¢ phuong trinh ddc biét.

II. MOT SO HE PHUONG TRINH DAC BIET.
1. HE PHUONG TRINH BAC NHAT HAI AN

az+by=c
» Dang: *
a,z+by=c,
» Cach giai: Cong thirc Crammer
DétD: 1 bl :cl bl za'l cl
l a, b =" e, b, " le, o
D,
= D’
-Néu D #0: hé (*) co nghiém duy nhat D
_
D

-Néu D=0 va D, #0 hay D, #0: h¢ (*) v0 nghiém,
-Néu D =D, =D, =0:h¢ (*) 6 hai truomg hop xay ra: hoac vo nghiém hodc vo s nghiém.
2. HE PHUONG TRINH DOI XUNG LOAI MOT.
,Y)=0 s , o
» Dang: {f::c y; 0 (*) trong d6 khi hoan vj vai tr0 cua x va y cho nhau, timg phuong trinh ciia
9\z,y)=
h¢ khong thay doi.
» Cach giai:
bat S=z+y,P=xy
Gidi im S, P. Suy ra x, y 1a nghiém cua phuong trinh X’ -SX+P =0



3. HE PHUONG TRINH BOI XUNG LOAI HAL
= 1

5 Do {f(w,y) 0

flyz)=0 (2

trinh (1) tro thanh phuong trinh (2) va ngugc lai.
» Cich giai: C0 2 cach

(*) trong d6 khi hodn vi vai tr0 clia X va y cho nhau,thi phurong

i {f(-’c ) - f(y,2)=0
2)=0
Cich 2: {f v, "B) 0
fl@.y)+f(y,z)=

4. HE PHUONG TRINH BANG CAP
» Dang: H¢ phuong trinh dang cap Ia hé phuong trinh ma cép cua tit ca don thirc trong hé déu

bang nhau.
» Céch giai:
-Xét z=0, thé vao hé tim y.

-Xét 20, dat y—ta:,thc vao h¢ tim t, sau dé suy rax va y.

D.LUONG GIAC,

. CONG THUC LUQNG GIAC.

1. Céc cung lién quan dic biét

1.1 Hai cung doi nhau: (o va-ot )

, . T
oS 1.3 Hai cung phu nhau: (a va E—a )

sin(-a) = -sina . (n J (:r ] .
sin| ——a [=cosa Cos| ——a |=sina
tan(-at) = —tana 2 2
cot(—at) =—cota m T
tan E—a =cota cot E—a =tana

1.2 Hai cung bui nhau: (o va m-a )
sin(r —a) =sina
cos(m—ot) =—cosa

tan(m —o) = —tana
)=

COt —-a)=-cota

1.4 Hai cung hon, kém & : (o va t+a)
sin(m +a)=-sina
cos(r+a) =—cosa

tan(m + o) = tana
)

cot(m +a)=cota

, T
1.5 Cung hon kém —

(7 se ) cine cin Zia]
Rl — el =—ane anl — 4 [ =cnepe
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7. Cong thirc bién dbi tich thanh tong

cosa.cosh = %[cos(a +b)+cos(a— b)]
sina.sinb = —%[cos(a +b)-cos(a—b)]

sina.cosh = %[sin(a +b)+sin(a—b)]

II. PHUONG TRINH LUQNG GIAC

xr ul’lls F A I vsu anuve i 'lllFl’l

DANG 1. PHUONG TRINH LUONG GIAC CO BAN

Kién thire co ban

) ) u=v+k2r
sinw =siny <
u=m-v+k2n

u=v+k2r
COSU =COSV &
u=-v+k2r

tanu=tanv &S u=v+k2r
cotu=cotv e u=v+k2n

Truong hop ddc biét:
sinu=0u=kr cosu=0®u=%+kn
sinuz]@u:%Jran cosu=leu=k2n
sinu=~l<:>u=~%+k27r cosu=-lcu=r+k2r

DANG 2. PHUONG TRINH BAC HAI DOI VOI MOT HAM SO LUONG GIAC

Kién thirc co ban

» Phuong trinh bic hai theo mot ham s lugng gidc 14 phuong trinh ¢6 dang;

at* +bt+c=0(1) trong d6 t 1a mdt trong céc him s0: sinu; cosu; tanu; cotu.

» Cach giai: Dt t = sinu; cosu; tanu; cotu.
Chi y: [sinul;|cosu| <1

DANG 3. PHUONG TRINH BAC NHAT THEO SINu VA COSu

Kién thitc co ban
Dang : asinu+bcosu=c (1) trongdé a*+b*#0




Chia hai vé ctia PT cho +a®+b* ’
(1)

& —2 sinu+ b C0SU = ——
Ja? +b’ Ja* +b° va' +b’

& sinu.cosa +cosu.sine =sin fj

& sin(u+a)=sinf

DANG 4. PHUONG TRiNH THUAN NHAT BAC HAI THEO SINU VA COSU

Kién thire co ban
Dang tong quat:

asin’ u+bsinucosu+ccos’u=d (2

Cach giai:
By: Xétcosu =0. Kiém tra u = % +kn co thoa phuong trinh (2) khong ?

By Xét cosu # 0. Chia 2 vé phuong trinh (2) cho cos” u . Ta duoc phuong trinh méi dang;
atan*u+btanu+c=0.

*Cha y: Néu phuong trinh lugng gidc ¢6 béc cling chiin hogc cling 1& theo  sinu va cosu thi ta
cling giai bang phuong phap trén.

DANG 5. PHUONG TRINH POI XUNG - PHAN XUNG

Dang tong quat:

a(sinuicosu)+bsinucosu+c =0 (3)

Cach giai:
Pat t=sinx tcosz= \/Esin(a: J_r%) (*) (Diéu kién: }t] < \ﬁ)
-1

:>sina:cos:c=iT.

Thé va0 (3) ta duoe phuong trinh bic hai theo t.

M§t 56 cong thirc quan trong

o SINU+COSU = 2sin(u+%)=ﬁcos(u—%}

¢ SINU—COSU = 2sin(u—ﬂ=—\/§cos(u+ﬂ



F. CONG THUC MU - LOGARIT.

STT

CONG THUC LOGARIT

log, 1=0

log, a=1

log,a" =M

log, N
g™ =N

log,(N,.N,)=log, N, +log, N,

N
loga (F]) = loga NI T logu NZ

2

log, N“ =a.log, N

log, N* =2.log,

N

log, N =log, b.log, N

10

log, N
log, b

log, N =

11

STT CONG THUC MU
1 a"=aa.a
) n thua so
) a'=a Ya
3 a'=1 Yaz#0
o et
a
A ﬂ,; . am
N .
61 - m =
a
7. am n :amm
L |2y
a
9. (aﬂl )TL - (aﬂ )m - m.n
10. | (a.b)" =a"b"
a aﬂ.
1. | ()" =—
( b) m
12.| a"=NoM=lg N

12

13

log, ¢ log, a
a Bp°_ . %8




G.CONG THUC NGUYEN HAM,

Nguyén ham clia nhimg him s thudmg

Nguyén ham ciia nhiing ham s thuong

gip gip
1. Idm:erC IB'I%dm:_%X%H
2. [kdz=kz+C I
sl 14. J——dm:\/;ﬂ:
3 Im“‘dm I+C (n#-1) We
+
- ]S.J.f(ax+b)dx=1F(ax+b)+C
4. [ds=l+C (x#0) a
b 16.
] 1 o+l
o J';dm:_;“j I(am+b)adm:l—(am+b) +C (a#l)
1 | a o+l
6. -[de:_(n—l)m"'“' 17.I l d$=lln|am+b‘+C (z#0)
az+
7. J.e"d$:e"+c lg'jeambd _ea‘l:*b_'_c
a
8. |a’dz= 0 ]
Ia v= Ina \Dséusel} 19. Icos[a:r+b)d:c-lsm(aw+b) ')
9. Icosmda: sinz+C al
i jsmmdm-—cosm+0 2O.Jsm(am+b)dm:—Ecos(am+b)+0
| l
1. COS w I(l+tan z)dz=tanz+C 2I'Jc05°(am+ )dngtan(aw+b)+0

foe
12J '[ 1+ cot’ z)dz = —cotz +C

sm £E

dz :——l-cot(a:c+b)+C

sin’ (a:c+b) a




H.PHUONG PHAP TOA DO TRONG KHONG GIAN.

Cho vecto @=($;y;z) ;f)=(a:';y';z')
vahai diem  A(z;y,2,) 5 B(sysz,)-

(S
-

ﬁiﬁ:(mim';yiy';ziz')
2 kai=(ka;ky;kz)
3. Dicu kién bing nhau cla hai vecto:

L=

u=v&iy=y
2=z

4 u cung phuong ve

E—]la

y oz
=; v
5. u ciing phudng v @[u,v]zﬁ
6. Tich vo huong ciia hai vecto: 4.0 =zz'+ yy'+ 22"
7. D¢ dai cia mot vecto :
8. Vectd tao héi 2 diém A, B:

AB :(‘EB ~TyYp—Ypr%p _ZA)
9, D¢ dai doan thing AB:

AB :|E’ = \/(mB iy )2 +(y3 Yy )2 +(z8 % )2

10. Géc giﬁ’a hai vectd
+
CosQ = i ) i (05({)3180“)
\/a: +y’ +72° \/rc +y %+ 2"
11. Piéu kién vudng goc cia hai vacto:
tlrveouri=0czz'tyy'+zz'=0
T,+T
mM’ . 2
g +
12.M 12 trung diém cfia doan AB & {y,, = %
zy+2,
2




T ==(Z,+25+2,)

13. G la trong tim tam gidc ABC <<y, ==(y, +Y5 + V)

N

=—(2,+25+2,)

bol —_— bq| —_— qu —_—

By =—(2;+Tp+2+2p)

14, G la trong tim ti dién ABCD < <y, =—(y, +¥p + Y. +¥p)

Zo==(2,+t25+2,+2p)

-hl»—- .|;|»—- _;;|._-

15. Tich CO HUONG cia hai vectd:

[ﬁ,ﬁ]:(y 2LE T y)

y| Z"Z' mu’ml y|
17. Dién tich tam giac ABC: S, , .. = %‘[E,A—C]’

Z I

16. Tinh chit quan trong :
[i,0]Ld vi [4.9]L9

18. Dién tich hinh binh hanh ABCD: S,,, ,pep = 25, 45 = ‘[AB AC|

19. Thé tich tif dién ABCD : V.., = %‘[KE AC Xq

20. Chiéu cao AH ctia tif dién ABCD: AH = 3 Voo

ABCD

21, Thé tich khdi hop ABCD.A'B’C’D’ : V =

22.Ba diém A,B.C tao thanh tam gide < AB,AC khong cling phuong
23, Bon diém A,B,C,D khong dong phing < ABCD la ti dién < [AB,A C]E #0

24. Dicu kién dé ABCD I hinh binh hinh = AB=DC
|Az, + By, +Cz,+D)|

25. Khodng cdch tir mot diém dén mot mit phing: d(M,(a))=

A+ B+
- . ‘[MuMaa}‘
26. Khodng cdch tit mot diém dén mot dudng thang: d(M,9) = T
a
[ab]MN

27, Khodng céch giita hai duong thing chéo nhau: d(d,d') =

0]



I. PHUONG PHAP TOA PO TRONG MAT PHANG OXY.

o Dién tich tam gidc trong mt phing Oxy:

AB=(a;0,),AC=(b:b)=> S

A

|
ABC = E|‘11bz = a2b||

|. Duvng thing. ]
a. Cdc dang phwong trinh dwong thang:
- Phuong trinh tong quét: Az+ By+Cz=0 (A2 +B*> 0)
( Vec to phap tuyén 7 =(A; B), Vec to chi phuong G =(B;-A) hay a=(-B;4))
. (|T=z tat
- Phuong trinh tham so: (teR)
Y=y, +a,t
( Vec to chi phuong @ =(ay;a, ) va di qua diém M(z,, ,))
z-T, Y-y,
a, a,

- Phuong trinh doan chin: A

a
(i qua hai diém A(a; 0), B(0; b))
b. Géc giira hai dwimg thing.

- Phuong trinh chinh tic:

Goi m, van, la hai VTPT clia hai dudng thang A, vd A, . Khi do:

2 -

# W, |[na |aa,+bb
cos(A,,A,) =cos(n,,n,) =—-——= - ' 32 ';l :
] o+ +b;

¢. Khodng cdch tir mot diém M (z,,;y,, ) dén mot duong thing A: Az + By +C =0 la;

_ |Az,, +By,, + C\

4(3.2) JA + B

2. Duong tron.
Cac dang phuong trinh duong tron:

- Dang 1. Phuong trinh duong tron (C) ¢é tim I(a; b) va bén kinh R la:
(C): (m—a)2 +(y—b)2 =R



3. Elip.

y
AK}AZ

B, M
, :BZ yz

- Phuong trinh chinh tic cta Elip (E): <+=5=1 (a>b); ¢’ =a’-b’
pERY

- Tiéu diém: F, (-¢;0), F,(c;0)
-binh true 16n : A (-a;0), A, (a;0)
- binh trye bé: B, (0;-b), B, (0;b)

. . c
-Tam sai; e=—<1
a

; ; 2 a
- Phuong trinh duong chudn: g =+—
e

- Diéu kién tiép xiic ciia (E) va A: Az+By+C =0 1a: %>+ B'b* =C"
4. Hypebol.

v X
a
\ ’ & Iz ; 2 ‘) 2
- Phuong trinh chinh tac: —,—% =1, ¢"=a"+b
AN

- Tiéu diém F,(-¢;0), F,(¢;0)
- Dinh trén truc thue 4, (-a;0), 4, (a;0).

o c
-Tamsal: e=—
a

\ \ A a
- Phuong trinh dudng chudn: g =+—
e

- Didu kién tiép xtic ctia (H) v A: Az+By+C =0 la; A’a’-BY =C"



- Phuong trinh chinh tic: 4 =2pz
Tiéu diém F(%;OJ
p

- Phuong trinh dudng chuin g = 5

- Diéu kién tiép xic ctia (P) vd A: Az+By+C =0 1:24C=B’p



J. HINH HOC KHONG GIAN.
I.CAC HINH CO BAN
1/ Hinh chép S
a/ Hinh chép thudong:

S

B C
Hinh chép wm gide S.ABC

(Td dién S.ABC) Hinh chép ti gidec S.ABCD

b/ Hinh chdp déu :
* Hinh chép tam gidc déu (T dién déu)

“Tinh chit:

-Ddy I tam gidc déu

-Tét cd cdc canh bén biing nhau

-Tat cd cdc mit bén la cdc tam gide cin biing nhau

-Chéin duting cao triing véi tim mét ddy (Tim ddy Ia trong tim A ABC)
-Tat ¢4 cdc g tao bdi canh bén va mit ddy déu bing nhau

-Tat cd cdc goc tao bdi cdc mitbén vi mit ddy déu bing nhau

X canh’ x+/3

-Diéntich A déu : S= T\/_
Y canhx+/3
-Buting cao A déu: h :T\/—

*Tinh chat:

-Didy la hinh vudng

-TAt ¢4 cdc canh bén bing nhau

-Tat ¢d cdc mjtbén 1 cdc tam gidce cdn bing nhau

-Chan duting cao triing véi tim mit ddy (Tam ddy la giao diém 2
dudng chéo)

-Tat cd cdc goe tao bdi canh bén va mit ddy déu biing nhau

-TAt cd cdc géc tao bdi cac mit bén va mit ddy déu biing nhau
-Dién tich hinh vudne : S=Canh’




2/ Hinh lang tru

\_—"

Ling tru thudng Ling try ditng Hinh 1dp phudng

1. CAC PHUONG PHAP CHUNG MINH

1/ Phudng phap chifng minh dudng thing vudng géc vdi mit phing
Mu6n chiing minh duting thing d vudng géc véi mat phing (o), ta 1am nhuf sau:
*CACH 1: Ching minh dudng thing d vudng géc vdi HAI dudng thing cit nhau nim trong mp(e)
dla
dlb =dl(a)

a,bc(a)

*CACH 2: St dung dinh 1i:”’Né&u hai mjt phing vudng géc véi nhau thi bt ki dudng thing ndo nim trong
mit phing ndy va vudng goc véi giao tuy€n thi ciing vudng goc véi mit phing kia™
(o) L(B)
dc(a)
=
c=(a)n(p)
dle

d L(p)

*CACH 3: St dung dinh Ii:"N&u hai mp phan biét cling vudng géc v6i mp thit 3 thi giao tuyén ciia ching
cling s& vudng gdc vi mp d6™.

(@) L(y)

(B)L(y) =clly)

c=(a)n(p)

2/ Phuong phép chiing minh 2 duong thing vudng géc
Muén chitng minh hai duding thing vudng géc ta chiing minh duting thing nay vuong géc vdi mot
mit phang chita dudng thing kia.







IV. CAC VAN PE VE KHOANG CACH

1. Khoang cich ti mot diém d&€n mot mp

+Qua A

Pé xdc dinh khodng cach tir diém A dén mp («r) ta tim mot dt théa: a: '
+1 (a)tai H

Khi d6 : AH 13 khodng cdch cin tim

ES

L ¥:

NEu AB cit () tail thi
d(4,(a) _I4

d(B,(a)) 1B

2. Khoang cdch giita dung thang vi mp song song I3 khodng cich tif mot diém bt ki trén dt dén
mp

AB|(a)=d(AB,(x))=IH,Ic AB

3. Khoang céch giita hai mp song song 13 khodng cdch tif mot diém bat ki trén mp ndy dén mp kia

(@)[1(B) = d((@),(B)) = d(A,()), A€ (a)
=d(B.(a)).Be(p)

4. Khodng cdch giita hai dudng thing chéo nhau

Nhdc lai: Dudng vudng gée chung cla 2 dt chéo nhau a, b 1a dt cita, b va ddng thai vudng géc véi
2 dt do.

*THI: a, b chéo nhau va a L b. Khi do:

PP:

+Chira b
-B1: Tim mp (at) .
+la tai A

-B2: T Aké AB L b tai B
= AB li doan vudng gic chung ctia
avab

Viy d(a,b)=AB




*TH2: a, b chéo nhau ddng thdi c6 mp () chifa b va song song véi a

PP:

-Bl: LiyM ea ké MH 1 (a) tai H
-B2: T H dung a'||a, citbtai B
-B3: Ti B dung dt || MH cita tai A

= AB la doan vudng géc chung
Viy d(a,b)=AB=MH =d(M,(a))
*TH3: Trung hop tong quat
1 ’

PP
- Dyng mp (&) vudng goc véi a tai O. Dyng hinh chi€u vudng gée b’ clia b trén ()
- Dung hinh chi€u vuong géc H ctia O trén b’. Tt H dung dt song song vdi a cit b tai B
- Tl B dung dt song song véi OH, cilt a tai A
Poan AB Ia doan vudng goc chung
d(a,b) = AB =OH

MOT SO CONG THUC PANG NHG:

Shinh vuong = canh * Dién tich hinh chi nhdt = dai . rong

Puting chéo hinh vudng = canh . J2 Shinhuon=7T R’

A ’ v r \ l ’ N 2 s l
Dién tich tam gidc thudng =5 (canh™y. wong cao) | Thé tich khoi chép V = g (Saay x cao)

Ay - . | s 8 tie &1 lEno =S4 "y
Dién tich tam giac thuong = 7 b (a,bla 2 canh The tich khoi ling try V = Sggy x cao

gdc vudng)




\ o canhx\3 Dién tich mit ciu S=47 R’
Pudng cao tam giac déu = Y

s a1 B iz 1 |
Stinh thmf%(dziy nho + ddy I6n) x cao Thé tich khdi nén V:E (Sasy X cao)= EirR”h

_ " | Thé tich khdi tru V=Sgsy x cao=nR’h
AH® AB AC

Tam giac ABC vudng tai A:




K. SO PHUC

1. Dinh nghia so phirc v cic khai niém lién quan

Dinh nghia :
86 phirc 1a mot biéu thirc ¢ dang a+bi;trongdé a,beR vai'=-1.
Tap horp céc s0 phire dugce ki hicu Ia C.

o Néuz=qg+bithia goi a phan thire va b 1A phan do cla sb phuc z.
o 2z i lasothtrckhl a=0

o zgoi Ja 6 thun ao khi p=(

Cic khdi ni¢m lién quan :
Cho s6 phirc z=a+bs. Khi do:
o Mdisd phiic z=a+bi dugc biéu dién boi mot diém M (a; b) trén mat phing toa do Oxy.
. |z| = ’m’ =o' +b’ goi la modun clia s6 phirc 2.

e S0 phic z =a—bi goi 1a s6 phirc lién hop cua s6 phic z.

Hai 56 phirc biang nhau :

B 5 5 & oo g a=a
Cho s0 phiic z=a+bs va 2'=a'+b's. Khi do: 2=2 &

b=b'

2. Céc phép todn trén tap hop so phire

Phép cing, triv, nhin hai sé phitc :
(a+bi)+(c+di)=(a+c)+(b+d)i

(
(a+bi)-(c+di)=(a~c)+(b-d)i
(a+bi)(c+di)=(ac-bd)+(ad+bc)i
Chiy: ’ | '
o Céc phép toan : cong, trir, nhan hai s phirc thye hign nhur rit g0 n biéu thic dai s6 thong thuong
v6i chi y ring > =-1.
o Céc quy tic dai s6 da ap dung trén tap s6 thyc van duoc ap dung trén tip so phirc.
o Cho z=a+bi. Khido: zZ=a"+b".

Phép chia hai s phitc :

2 27
(

0
z zzz¢)

6 phitc nghich dio ciia (7% 0): 2" = -

3. Phuong trinh béc hai






