CONG THUC LY THUYET TOAN THPT
ON THI TN THPT TU 2025
WORDTOAN.COM (st)




TONG HO'P LY THUYET TOAN THPT

I. CONG THUC LWONG GIAC

1. Hé thirc Co ban:

sin CoS
» sina+ cosla =1 = tang =% " COta=— @ * tana.cota= 1
Cos & sina
vk eZ vk eZ
« l+tan’a=—— = ltcot’a=— = Jsin(e+k2z)=sina |a <Jtan(a+kr)=tana
cos’ a sin‘a
cos(a +k2x) =cosa cot(a + kr) =cotax
2. Cung Lién két:
. \ /4 L. , Pi T
Péi: a;—a Bu:a; z—-a Phu:a;E—a Khacpi: a; 7+« Khac?:a;5+a

sin(—a) = —sina sin(r—a) =sina sm(z—aj = cosa | sin(r+a) =-sina sm(EJraj = COS«
T . T .

cos(—a) = cosa cos(r—a) = —cosa COS(E—aj = sina | cos(z+a) =-cosa COS(E—FO{ =-sina

tan(—-a) = —tan« tan(r —a) = —tana | tan (%—aj = cota | tan(r+a)=tana tan (%-Fa =—-Cotx
T T

cot(—a) = —cota cot(z —a) = —cota COt(E_aj = tana | cot(z+a)= cota cot(5+a =—tana

Khadc Pi: tang,

Khdc pi/2: sin ban cos,

Cos doi Sin bu Phu chéo
- cotang cos thil sin
3. Cong thirc Cong:
* sin(a+Db) =sina.cosb+cosa.sinb * coS(a+b) =cosa.cosb—sina.sinb
* sin(a—b) =sina.cosb —cosa.sinb * cos(a—b) =cosa.cosh+sina.sinb
tan tan tana—tan
tan(a+b) = Lab tan(a—b) = L&b
1-tana.tanb l+tana.tanb
4. Cong thirc Nhan doéi, Nhan ba:
_ _ oS 2a = c0s’ a —sin’ « 2tana
sin 2a = 2sin a.cos ) L, tan2q = ————
=2C0S8" ¢ —-1=1-2sin"«& l1-tan‘ «

tana —tan*a

sin3a = 3sina —4sin* « cos3a = 4cos® a —3cosa tan 3a = >
1-3tan‘ o
5. Cong thirc Ha bac:
. 1-cos2a 2 1+ cos2a 2 1-cos2a
sin“qg = ——— cos“qg= ——F—-— tan“g= ———
2 2 1+cos2a

6.

Bién doi Tong thanh Tich:

a+b
cosa+cosh = 2COST.COS—

2

cosa—cosh = —25ina—+b.sin—
2 2

a-b




sina+sinb = 23|na—ij c:osa—b sina—sinb = 2cosa—er sma—b
tana+tanb = M tana—tanb=M
cosa.cosb cosa.cosh

sina+cosa = \/_Sln(a+ j \/_cos(a—zj

sina—cosa = Zsin(a—%jz—ﬁcos(aw%j

7. Cong thirc bién doi 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 LUO'NG GIAC

i ) u=v+k2r u=v+k2r
= sinu=sinve (k eZ) = COSU=COSV < (keZ)
u=z-v+k2z u=-v+k2z
Néu Slnu—me[ 11] va
2 1
m ¢ J_rl;iﬁ;ii, 0} th Néu cosu=me[-L1] va me 1J_r\/— J_r£ l thi:
2 2 2 2 2 2’
_ =arcsinm+ k2 lcosu =m < u =+arccosm+k2z| (k e Z)
sinu=m< . (keZ)
u=sm—arcsinm+k2z

Néu sinu=mg[-1L1] thi: [sinu=m < u e |

Néu cosu =m ¢ [-1;1] thi: [cosu=m < u e |

sinu :1<:>u:£+k27r

DPicbiét: { sinu=-1<u :—%+k27r (k eZ)

sinu=0<u=kr

cosu=lsu=k2r

Picbiet: { cosu=-leu=r+k2z (keZ)

T
cosu:0©u:5+k7z

= tanu=tanveou=v+kr (keZ)

= cotu=cotveu=v+kr (keZ)

Néu tanu=m¢ {J_r\@; il;ig;o} thi:

tanu=m < u =arctanm +kz| (k €Z)

J3

Néu cotu=m¢ {J_r\@; il;i?;o} thi:

lcotu=m < u=arccotm+kz| (keZ)

wLwu y: Diéu kién dé ham tanu c6 nghia la

u# % +kz, keZ.Tuy vay, phwong trinh

tanu = m| ludn c6 nghiém, vi vy khong can dat
diéu kién.

wLwu y: Diéu kién dé ham cotu c6 nghia la

u=kz, keZ.Tuy viy, phuong trinh ludn c6
nghiém, vi vy khéng can dat diéu kién cho nd.

Ky thuat 1: Lam mait ddu TRU




Vi du:
o —sina =sin(—a) - - -

sin|x ——|+sinx=0 < sin|Xx——|=—-sinX < sin|x ——| = sin(—x)
o —C0Sa =CoS(7 — ) 4 4 4
o —tana = tan(-
¢ (-a) X— 2 = x4 k2
o —Cota = cot(—a) PN 4 @x:%+k7r (k € 7).

X—%Z T+ X + k27 (voanghie#n)

Ky thuat 2: Bién d6i CHEO

. T
osina =CoS| = —a
2
. Vi du:
o COSa =Sin| =—a n k2m
’ MY
- PN (k € 7).
o tan o = cot E—a X=£+k27[
2
o Cotx =tan Z—a
2
Phwong trinh asinx+bcosx=c¢ (véi a® +b* >c?) Phwong trinh asin® x +bsin xcos x +ccos” x = d

asinx+bcosx=c

a
<:>—
Ja? +b?

sin X+ COSX =

b c
Ja?+b? Ja? +b?

* Trwong hop 1: Xét cosx=0=sin’x=1.Ta c6 hé

. . C

< SINX.COSa +COS X.SIN &t = —F———

[2 . 2 sinx=1 sinx=1
a +b sau.{ . @{ d 2 R @
o= _yikon asin“x=d a=
Sin 2X =CoS X < sin 2X:3in[z_x)<:> 2 u Tru'(‘)'ng hO’p 2: Xét COSX;&O, chia hai vé phu'O'ng
2X:ﬂ'—(z—xj+k2ﬂ' trinh cho cos® X, ta co:
atan’ x+btanx+c=d(l+tan’x) < ......... (2)
a b * Hop nghiém cta (1), (2) ta c6 tap nghiém cta
(véi St = ——, Sina = ——) phwong trinh da cho.
a’ +b? va® +b?
. C
Ssin(x+a)=sinf < ........ véi Sin f = ——
Ja* +b?
= Lwu y: Phwong trinh asinx+bcosx =c chi c6 nghiém khi va chi khi :
III. TO HOP - XAC SUAT
QUY TAC CONG QUY TAC NHAN
Néu phép dém dwoc chia ra nhiéu treong Néu phép dém dwoc chia ra lam nhiéu giai doan bat budc,
hop, ta sé cong cac két qua lai. ta sé nhan cac két qua cua moi giai doan Ay.
HOAN VI TO HQ'P CHINH HOP

= Sap xép (d6i cho) clia n * Chon k phén t tir N phin t& * Chon k phan tr tir N phan t (cé

phan t& khac nhau, ta cé (khong sap xép thit tw), ta c6 s6 sap x€p thir tw), ta dwoc s6 cach




56 cach xép 1 véi | cach chonla [C]. chon 1a [A].
neN. n! n! keN,neN
= |Cf=—T—| Vi = (A= ~_| voi ’
= nl=12..(n-1)n " (n—k)k! A (n—k)! {Oskgn
* Quy wécsée: 01=1. keNneN
{0 <ks<n
@ M6t sd tinh chat: Ck=Cr* Ck+Cit=Ckt A =Kk!IC/
» Cong thirc:|P(X) = n(X) » Tinh chat:
n) 0<P(X)<1.
XAC Trong dé: n(X): s6 phan ti cta tip bién cd (N =0 P(O) =1
) X; n(Q) :s8 phan tir khdng gian mau; | (©) =0, P(Q) = |
SUAT P(X) 1a xac sudt dé bién cd X xay ra véi P(X)=1-P(X)| v&i X labién c8 ddicta X .
X cQ.
* Né&u A4, Blahai bién ¢4 xung khac véinhau | = Né&u A va Bla hai bién c6 ddc l1ap véi nhau thi
thi P(AUB)=P(A)+P(B). P(AB)=P(A).P(B).
IV. KHAI TRIEN NHI THU’C NEWTON
(a+b)" =Cla"+Cra"'h+Cla" %’ +......... +Cab"™ +Cb".
Khai trién dang |, psc pigt: (1+x)" = C2+ Clx+ CAx e+ CIXHCIXT (4).
liét ké:

(véineN")

Hé qua1: C'+C +C’ +......... +CM+Cl=2" (tircla thay x =1 vao (¥)).
Hé qua 2: V&i N chdn, chi can thay X =-1 vao (*), ta co:
C)-Cl+Cl—........ —-CM+C' =0 Cl+C2+Cl....+C =C!+C3 +....CM*

Khai trién tong

Khai trién: a + b

ZC a.n kbk

S6 hang tong quat: [T, , =

quat: Phan biét hé s6 va s6 hang: C*(—1)*a" *b* . x" . S6 hang khong chira X Ung véi
%CV—J
(véineN’) S
SOAHANG
a=0.
V. CAP SO CONG - CAP SO NHAN
CAP SO CONG CAP SO NHAN

1. Pinh nghia:

=Day s6 (U,) dwoc goila cdp s6 cong khi va

chi khi véi neN”, d 1a hing

sO.

= Cap s0 cong nhu trén c6 s6 hang dau u,,
. 4 1

cong sai d.

1. Pinh nghia:
=Day s6 (U,) dwoc goi 1 cdp s6 nhan khi va chi khi

voi neN’, qlahang s6.
= Cap s6 nhan nhw trén c6 s6 hang dau u,, cong boi q.
2. S6 hang tong quat:

véi neN’.

*lu =u.q""

2. S0 hang tong quat:

voi neN".

3. Tinh chat cac sd hang:
1 FU, =20, | véikeN vak>2.

3. Tinh chat cac s6 hang:

2
" U g Uy = Uy

véi keN vak>2.

4. Tong n s6 hang dau tién:




1.2.

1.3.

1.4.

1. Giéi han day so

4. Tong n sé hang dau tién: u(L—q")
(U +u)n " IS, =U +U, +..+U, =—> véi g =1.
=S, =ul+u2+...+unle”. 1-q
VI. GIOTHAN DAY SO - HAM SO
1.1. Diy s6 co6 gi¢i han 0:
dimi=0 slimt-0  +lim-t=0  «lim==0
n Jn 3n n

- limg" =0 véi |q] <1.
Day so c6 gi¢i han hiru han:

Cho limu, =a. Ta co:

- lim|u,|=a] va lim¥u =¥/a = limJu, =+a véi a>0.

Cho limu, =a, limv, =b. Ta cé:

- lim(u, £v,)=a+b = lim(u,v,)=ab
. u,a .
= lim— == véi b=0 - lim(ku,)=ka
v. b
Tdng clia cAp s6 nhan lui vo han: |S=u, +u,q+u,g’*+...= 1u1 .
—q

Day so c6 gidi han vo cung:

Quy téc 1: Cho limu, =+, limv, =00, Tinh lim(u,v, ).

limu, limv, lim(u,v, )
+00 +00 400
—00 —00 +00
+00 —00 —00
—00 —+00 —00

Quy tdc 2: Cho limu, =+, limv, =a=0. Tinh lim(u,v,).

limu, Dau cta a lim(u,v, )
+00 + +00
+00 - —00
—00 + —o0
—0 - +00

Quy téc 3: Cho limu_=a=0, limy, =0. Tinh lim .

Vn

' x .u
D4iu cta a (tk) Dau cta v, (mau) Ilmv—”
n

+ + +00

+ - —00

_ + =

- - 00




2. Giéi han ham sd:

2.1. Giéi han tai vo cuc:

2.2.

2.3.

2.4.

Cho k duong, ta c6:

= [im i:0

X—>to0 Xk X+

o lim x* = +oo

= lim x* =

X——00

400, k chaib
—o00, k lel

Gi¢i han hitu han:

X=Xy

Cho lim f (x)=a, limg(x)=b. Ta cé:

- lim|f (x)|=]a]

lindt (=3

. XII_[DOJf(X):x/a voi a>0

- lim[ f(x)+g(x)]=axb

X=Xy

- lim[ f(x).g(x)]=ab

X—>Xg

= lim[k.f (x)|=k.a véikla hings6

X=X

T Y S

x=% () (X)

Quy tac tim gi¢i han vé cwc:

Quy tic 1: Cho lim f (x) =, limg(x)=a=0.Tinh lim[ f(x).g(x)].
X—>Xq

X—=¥%g X%
XI'_[DO f (X) DAu clia a lLrQ[f(X)g(X)]
400 + +00
+00 - —0
—0 + —0o0
—00 - +00

X—=>Xp

Quy tdc 2: Cho lim f (x)=a=0, limg(x)=0.Tinh lim

f(x)

=0 g(x)’

X—>Xo

D4u clua a

D4u ctia g(Xx)

f(x)

lim——=.
x=% (J (X)

+

+

400

+

+

B0 tro cac cong thirc dé khir dang vo dinh:

ax’ +bx+c=a(x—x)(x—x,) véi

X;, X, 1a nghiém ctia tam thitc bac hai.

X" —lz(x—l)(x”‘1 + X2 +...+l)
a"—b" :(a—b)(a”’l+a”’2b+...+b”’1)

az—a%+(%)2

a++b = a’-b a—+b = a’-b
a—+/b a+b
T~ a’+b a0 3fp = a’-b

a2+a%+(%)2
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3. Diéu kién gidi
han va diéu kién
lién tuc:

3.1. Diéu Kién ton tai gi¢i han:

Giéi han bén 41 han bén teai biéu kién dé ham s6
phai Gi6i han bén trai €6 gidi han tai x;.
lim f(x lim f(x lim f(x)= lim f(x
Ky hl@u X—X" ( ) X=X ( ) X—Xo" ( ) X=Xy~ ( )
Khi dé:
X——>X X——>X lim f (x)=lim f(x
Nghia la { ° { 0 X% (x) ot (x)
X > X, X < X, .
= lim f(x)

3.2. DPiéu Kkién lién tuc cia ham s6:
* Hamso f (X) lién tuc tai

X, < f(xo)lelnx} f (X):xllrﬂf f(x)< f(XO):lerQ f(x)

» Moi ham s6 da thirc, phén thirc hitu ti, ham lwong gidc déu lién tuc trén tap xac

dinh cta chung.

* Ham so f (X) lién tuc trén khoang (a; b) néu no lién tuc véoi moi X=X, € (a;b).

* Ham s6 f (X) lién tuc trér [a;b] &

f(x) lién tuc trén (a;d)
lim f(x) = f(a); li_rggf(x) =fb) "

X—a

3.3. Piéu Kkién c6 nghiém cta phwong trinh:
Néuhamsd f(X) lién tuc trén [a;b] va f(a).f(b)<0 thi phwong trinh

f (x)=0 c6 it nhdt mdt nghiém trén (a;b).

vil. PAO HAM

1. Pinh nghia dao ham tai mét diém:

2. Bang dao ham co’ ban va mé rong:

L C(1y 1
oo e [EE
otk labingsd) | oty =o'l | gy W1 MR—>(1)’=—
2\5 u 02
' ’ 1 4 1
[ (ex) =ex - (aX) =ax Ina - (InX) :; ] (logax) :XIna
—ME (e“)':e“. L(a“),:a“.lna, L(Inu)’: v (10g, u) =
u ulna

= (sin x)' =CosX —F—>(sin u)' =[u]cosu

!

= (cosx) =—sinx L(cosu)’

—sinu

!

| | t =
(tanx) cos? X
—® 5 (tan u)' =

cos?u

=1+tan®x

=[u](1+tan’u)

’—_—=_ 2

(cotx) = pea (1+cot x)

MR ! ’ 2
—M® 5 (cotu) =—-—=—=—[u](1+cot’u)

Sin-u




3. Quy tic tim dao ham:

. (uJ_rv)' =u'+V

!/
J(u) _uv-uw/
v v?

- (ku) =ku’

’

= (UVv) =uv+uv

f! ladiab ham cué f theo biea x

- f/=flul voi

f! lagiab ham cué f theo bieé u .

u! lagiab ham cué u theo bied x

4. Pao ham cap cao va vi phan:

Pao ham cip cao

Vi phan

£7(x) =[f’(x)]'; f”(x) =[f”(x)]'
19 <[ 100 i £ [ 1]

dy = y".dx
du =u'dx

df (x)=f'(x).dx

vii. KHAO SAT HAM SO VA BAI TOAN LIEN QUAN

XET TiNH PON PIEU

HAM BAC BA
y=ax®+bx’+cx+d (a#0)

HAM NHAT BIEN
_ax+b

cx+d

(ad—=bc#0,c#0)

» Bwére 1: Tim tap xac dinh
D.

" Bworc 2: Tinh y'= f'(x) ;
cho y'=0

Timnghiefh ,  , X,... Tim
thém cac gia tri X ma y’
khong xac dinh.

» Bwérc 3: Lap bang bién
thién. (Nén chon gid tri x
dai dién cho tirng khodng
thay vao y' dé tim ddu cua
y' trén khodng do).

» Bwdre 4: Dwa vao bang bién
thién dé két luan vé sw
dong bién, nghich bién cta
ham s6.

*Pao ham y’ =3ax® +2bx+c.
* Ham s6 dong bién trén tip xac
dinh R< y'>0, VxeR

a>0
== :
A<0
* Ham s6 nghich bién trén tap
xac dinh R < y'<0, VxeR

a<0
= .
A<0

ad —bc

(cx+d)?

* Ham s6 déng bién trén tirng
khoang xac dinh < ad —bc > 0.

» Ham s6 nghich bién trén tirng
khoang xac dinh < ad —bc <0.

*Pao ham y'=

= Lwu y: Néu a chira tham s6 m thi
taxét a=0, tim m. Thay m tim dwoc
dé kiém tra dau y’, xem y c6 don
diéu trén R khong?

»= Lwu y: Néu dé cho dong bién
(nghich bién) trén («; ) thi ta xét

diéu kién: —% z(a; p).

PIEU KIEN CU’C TRI

CU’C TRI HAM BAC BA
y=ax’+bx’+cx+d (a=0)

CU’C TRI HAM BAC BON
y=ax'+bx’+c (a%0)

* Ham s6 c6 diém cuwc tri 13
y'(%)=0
(% Yo) = { :
o Y(Xo) =Y
(gia thiét 1a ham s6 lién tuc
tai X, ).

thi ham
£"(%,) <0

s6 f(x) dat cwc dai tai

X =X,

f'(x,)=0
'Né'u{ (%)

*Pao ham y’ =3ax’ +2bx+cC.
* Ham s6 ¢6 hai cwc tri (tirc 1a co
a=0 *)

Cb-CT) <=

) {Ay, >0
* Ham s6 ¢6 hai di€ém cwec tri trai
ddue xx, <0< ac<0.

* Ham s0 c6 hai diém cuec tri cling
a=z0, Ay, >0

ac>0
» Phuong trinh dwong thing di qua

dé’u@{

=Pao ham Yy’ = 4ax’® + 2bx.
» Piéu kién cuwc tri

Bacwctri | ab<0

ab>0
Mot cwec tri
R a’+b*>0

Cocwctri | a®+b°>0

*Cho A, B, C la ba diém cuec tri, ta

b® +8a
b3

co: |cosBAC =

—8a




f'(x,)=0 hai diém cwec tri: b°
»* Néu { " ° thi ham f'(x).£"(x) SAABC =, [—].
f'(x)>0 y=f(x)-——=| -32a°
x o 18a
so f(x) dat cwc tiéu tai » N .
X=X, - Néu toa do hai cuec tri

a, b.

da ro rang ta nén goi dwong
thiang y = ax+b roi thay toa do
hai diém d6 vao—— Giai hé tim

TIM MAX-MIN TREN POAN
Tim Max-Min ctia f(x) trén doan [a; b]

TiM MAX-MIN TREN KHOANG
Tim Max-Min cta f(x) trén khoang (a;b)

*Bwdc 1: Tinh y'= f'(x).
Tim cac nghiém X, € (a;b) khi cho f'(x)=0.
Tim X; € (a;b) ma y’ khong xac dinh.
» Bwéc 2: Tinh cacgia tri f(a), f(b) va
f(x), f(x;)(néuco).

» Bwérc 3: So sanh tat ca gia tri trong bwdrc 2
dé két luin veé gia tri 1'n nhit, nhoé nhat.

*» Bwdrc 1: Tinh y' = f'(x).
Tim c4dc nghiém x € (a;b) khicho f'(x)=0. Tim
X; € (a;b) ma y" khong xac dinh.

» Bwérc 2: Can tinh lim

x—a*

(—o0;+00) thi ta tinh thém lim y).

X—>o0
* Bwére 3: Lip bang bién thién va suy ra gia tri lo'n nhat,
nhoé nhat trén khodng.

Y, IirP_ y. (Néu thay (a;b) bang

*Néu ham f (x) dong bién trén [a;b] thi * Néu ham f (x) nghich bién trén [a;b] thi
m[a%<]f(x) = f(b) rr}azf]f(x) =f(a)
min f(x) = f(a min f(x)= f(b
xela;b] ( ) ( ) xe[a;b] ( ) ( )
DPACBIET =3
ﬂ: Ox
TIEM CAN DUNG j TIEM CAN NGANG

X—> X,

* Pinh nghia: { (x hitu han, y v

y——> 1
han), ta c6 tiém can dirng x = x,. Leu y:
diéu kién x—— X, c6 thé dwoc thay bang
X—> X, (gi¢i han bén trai) hodc
X——>X, (gi¢i han bén phai).

= Cach tim TCD: Néu X = X, la mot nghiém
ctia mau s6 ma khong phai 1a nghiém cta
tir s0 thi X = x, chinh la mot TCP cua do
thi.
(véi tap xdc dinh c6 dang D = K\{X;; X;;...} ).

X——t00

* Pinh nghia: { (x vo han, y hiru han), ta c6 tiém

Y—Y%
canngang y=Y,.

» Cach tim TCN: Pon gian nhat la dung CASIO
Bwéc 1: Nhiap ham s6 vao may.

Buwérc 2: [CALC| "7 [X =10710] =[]

Bwdrc 3: Néu két qua thu dugc 1a hivu han (tic 1a y, ) thi
ta kétludn TCN: y =, .

Nl S ax+b
=»Po6 thi hamsd y =
cx+d

voi (c=0, ad —bc #0) c6 mot TCh:

d
X=——
C

a

, mot TCN: |y =
C

@ Nén nhé, moi do thi chi co tdi da 1a 2 tiém cin ngang.
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SU TWONG GIAO GIT’A HAI PO THI
Xéthai do thi(C,): y= f(x) va(C,): y=g(x).

Phwong phap chung tim giao di€m hai d6 thi

» Bwore 1 : Lap phwong trinh hoanh dé giao * Bwérc 2 : Gidi phwong trinh (*¥) dé tim cac nghiém

diém ctia (C)&(C,): [f(x)=g(X)|. () X, Xp,... (n€ucod),suyra y, Y,..

»Pijéu kién dé (C,) va (C,) cdn » Piéu kién dé (C,) ti€p xuc (C,) 1a phwong trinh (*) c6 nghiém kép
diém chung la phwong trinh (¥) f(x)=g(x)
c6 n nghiém khac nhau.

hodc hé sau c6 nghiém :{

F'(x)=9'(x)
o (C):y=ax+b , 7
Tim tham so dé cX+d catnhau tai hai diém phan biét
d:y=ax+p
* Bwérc 1 : Viét phwong trinh hoanh dé giao
diem : ax+b =aX+ f, dwa phwong trinh A#0
cx+d “Bwéc2:Giaihe (A, >0  —"sm?
vé dang g(x)= Ax*+Bx+C =0 (x;&—g]. d
c g (_Ej #0

(C):y=ax®+bx*+cx+d

d:y=ax+p
(Ta chi dp dung cho trwong hop phwong trinh hoanh d6 giao diém c6 nghiém dep)

Tim tham s6 dé { cat nhau tai ba diém phan biét

» Bwérc 1 : Viét phwong trinh hoanh dé giao

A=0
o 3 2 _ )
diem : &x” +bx +ex+d =ax+ 4, dua *Buwérc 2 : Gidi he didukién: (A, >0 —"5m?
phwong trinh vé dang
9(%,) =0

(x—xo)(Ax2 +Bx+CJ:O.

e w Lwu y : D€ tim nghiém dep x = x,, ta nhdp vao may chirc

(c6 van dung ky ning chia Hoocner) nang giai phwong trinh bac ba véi m=100.

PHUONG TRINH TIEP TUYEN

DANG 1 DANG 2 DANG 3

Viét phwong trinh tiép tuyén cta
do thi (C):y= f(x) taidiém

M (% ¥o) € (C)

Viét phwong trinh tiép tuyén cta dé thi
(C):y= f(x) biéttiép tuyén c6 hé so
goc k.

Viét phwong trinh ti€p tuyén ctia do thi
(C):y= f(x) biét tiép tuyén di qua

AX45 Ya) -

* Bwérc 1: Tinh dao ham y', tir
d6 co hé sd goc k = y'(X,).

* Bwérc 2 : Viét phwong trinh
tiép tuyén cta do thi dang

Ly =K(x=%;)+Y,].

» Bwdre 1: Goi M (X,; Y,) 1a tiép diém
va tinh dao ham y'.

* Bwdre 2: Cho Y'(X,) =k, tim dwoc
tiép diém (X,; Y,)-

» Bwére 3: Phuwong trinh tiép tuyén :
|y:k(x_xo)+YO|-

» Bwdre 1: Tiép tuyén c6 dang :
y= y'(xo)(x —Xo)+ Y, (*) voi
Yo = F (%)

» Bwérc 2: Thay toa do diém A vao (*)
dé tim duoc X,.

= Budre 3: Thay X, vao (*¥) dé viét
phwong trinh tiép tuyén.

< Dac biét : Néu tiép tuyén song song dwing thang y = ax+b thind cé hé s6 géc k = a, néu tiép tuyén vuéng géc
. ’ 1 C ’ y
dwong thdang Yy = ax+b thiné cé hé sé géc k =—— (a = 0); néu tiép tuyén tao véi OX géc a thind cé hé sé géc
a

k=ttana.
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PIEM PAC BIET THUOC PO THI

Tam doi xirng (hay di€ém uén) ciua do thi bacba y=ax®+bx*+cx+d (a=0)

, |y’ =3ax’ +2bx+c
» Bwdc 1: Tinh
y" =6ax+2b

= Bwdrc 2: Cho

. b A
y// — OM)XO = —3— = yO' Ta CO tam
a

doi xtrng (tiec di€ém udn): 1(x,; Y,)-
@ Can nhé: TaAm déi xirng ctia do thi bic ba
cling la trung diém ctia hai diém cuec tri (néu
o).

o o ars s o ax+b
Tam doi xirng cia do thi ham nhat bién y = 5 (c#0,ad -bc#0)
CX +
* Tim tiém can dirng X =—— va tiém can
C
a o e s ) :
ngang Y =—,suyraduwoctamdoéi xrngcaa | 0 Lo
c
ST d.ay) . . A
do thila: 1| ——;— | (1a giao diém 2 tiém can
cc
tim dworc).
o . R n A ars 1 o ax+b
Piém cé toa do nguyén thudc do thi ham nhat bién y = r (c#0,ad —bc=0)
CX+
Cach 1: Tw luan Cach 2: Tric nghiém
» Bwérc 1: Chia da thirc cho da thirc, ta Thwc hién trén may tinh bé tui nhw sau:
viétlaihamsé y=a+ C)frd : MODE]——[7] — |F(X) = a;: +;’ —>|START : —-19
cX +

» Bwdrc 2: Yéu cau bai todn < cx+d la
——|END: -1 ——|STEP:1|. Ta do tim nhitng hang c6 F(X
END: 1 ghinges F(X)
" A Tim 6ot |\, _ nguyén thi nhan lam diém can tim. Lam twong tw khi cho
wdc sO nguyén cla f—"=5|x =, suy

_______ W —> —) , ta sé b6 sung thém

ra cic gid tri y twong Gng. Tir day tim ca? dlerfl nguyeéen con\ la}. LLEu y\ : HA(_)c 511?31 muor} dat dlxrlo'c tlr}h ,
d c did { toa dd an thud chinh xac cao hon thi c6 thé do trén nhiéu khoang, moi khoang cé
woc cac diem co toa do nguyen thuoc | graART ya END cach nhau 19 don vi. (Mdy tinh déi méi sé c6 bo

do thi. L1z
nho 1én hon).

NHAN DIEN PO THI HAM SO

1. Ham s6 bac ba

— >y =3ax’+2bx+c
A B C

Hé so DAau hiéu do6 thi Két luin
a Nhanh phai do6 thi di 1én a>0
Nhénh phai d6 thi di xuéng a<0
Giao diém véi Oy nam trén diém O d>0
d Giao diém v&i Oy nam dwdi diém O d<0
Giao diém v&i Oy trung véi diém 0 d=0
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Pb thi khéng c6 diém cuec tri ndo Al =(B')’ ~AC=b?-3ac<0
Db thi c6 hai diém cuc tri Al =(B')’ ~AC=b*-3ac >0
Tam d&i x(rng nam bén phai Oy —%>O©—%>O<:>ab<0
b, ¢ Tam ddi xirng nam bén trai Oy —%<0<:>—§—2<0<:>ab>0.
Hai diém cyc tri nam ciing phia Ox XX, >0< % >0 é >0<ac>0
Hai di€ém cuwc tri nam khéc phia Ox XX, <0< % <0< % <0< ac<0

@ Chui y: Déi khi, ta thdy do thi di qua diém (XO; YO) cho trwdrec, ta thay toa dé nay vao ham sé dé co 1
phwong trinh. Piéu nay diing cho moi ham sé.

2. Ham s6 bac bon trung phwong

— >y =4ax® +2bx = 2x(2ax2 + b)

Hé so DAu hiéu d6 thi Két luin
a Nhanh phai do6 thi di lén a>0
Nhénh phai d6 thi di xuéng a<0
Giao diém v&i Oy nam trén diém O c>0
c Giao diém v&i Oy nam dwdi diém O c<0
Giao diém v&i Oy trung véi diém O c=0
Do thi ham s6 c6 ba cuec tri ab<0
b T A .
P06 thi ham sé c6 mot cwec tri ab>0, (a * O)
3. Ham s6 nhat bién
,y' = ad —bc
(cx+d )2
Hé so DAu hiéu d6 thi Két luin
. d
Tiém can dirng nam bén phai Oy 2 >0=cd <0
cvad q
Tiém cin dirng nam bén trai Oy — <0=cd >0
A A~ ¥ z " a
Tiém cin ngang nam phia trén Ox s >0=>ac>0
avac a
Tiém can ngang nam phia dwéi Ox P 0=ac<0

o . e x b
Giao diém cua do thi véi Ox ndam bén phai goc O 2 >0=ab<0

avab b
Giao diém ctia do thi véi Ox nam bén trai goc O -3 <0=ab>0

b=0

b Do thi di qua gdc 0(0;0)
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. ; . , b
Giao diém cua do6 thi véi Oy nam trén goc O q >0=bd >0
bvad b
Giao diém cta do thi véi Oy nam dwdi géc O i 0=bd <0
Mdi nhanh do thi di Ién (tir trai sang phai) ad —bc>0
a,b,cd Moi nhanh do6 thi di xu6ng (tir trai sang phai) ad —bc<0

PHEP SUY PO THI TU PO THI CO SAN

1. Phép tinh tién va doi xirng d6 thi
Cho ham y = f(x) c6 db thi (C)

Po6 thi cin tim

Cach bién doi

C):y=Ff(x)+a

Tinh tién d6 thi (C) theo
phwong Oy lén phia trén a
don vi.

(C)iy=f(0-a

Tinh tién d6 thi (C) theo
phwong Oy xudng phia duéi a
don vi.

_ Tinh tién d6 thi (C) theo y Sox
(C3).y=f(x+a) ‘s . ~T -~
phwong Ox qua trai a don vi. €y~ - ©
sang trai
a don vi
i Tinh tién do6 thi (C) theo ol x
)iy =1(x-a) (& theo R
phwong Ox qua phai a don vi. o7,
sang phai
a don vi
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(Cy):y=—1(x) Lay déi xirng (C) qua Ox.
(Cg):y=Tf(—x) Lay déi xirng (C) qua Oy.

2. D6 thi ham chira gia tri tuyét doi

a) Tirdd thi (C):y= f(x) tasuyradéthi (C,):y=|f(x)|.
a f(x)>0
Taco y=|f(x]= fx) neaf(x)=0
—f(x) nea f(x)<0
Bwdrc 1: Gilt nguyén phan do thi (C) nam phia trén OX, ta duwoc (C).
Bwore 2: Liy d6i xtirng phan do thi (C) phia dwéi Ox qua Ox, ta dwgc (C").
Két luan: Db thi (C)):y =|f(x)| 1ahop cta (C") véi (C"). Xem vi du minh hoa sau:
, :
(C:y=.\r’—2x—§ (C:y\:_x}’—lx—%
b) Tir dd thi ham s6 (C):y = f(x) tasuyra dé thi (C,):y=f(]x|).

Taco y=f(x) = {f () ~neax=0
f(—x) nea x<0
Bwdrc 1: Gitt nguyén phan do thi (C) nam bén phai truc Oy, ta dugc (C').
Bwore 2: Ly d6i xirng phan do thi (C') qua truc Oy, ta dwgc (C").
(Pay la tinh chdt déi xirng ctia do thi ham sé chdn)
Két luan: bo thi (C,):y=f (|X|) 1a hop caa (C') véi (C”). Xem vi du minh hoa sau:
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Y 3
€y = |x[>-2|x|?+2
/I x AN x
0 "o
(Q:y=x- 31 (©:y=xl- 22} 1

CONG THU’'C BO TRQ' CHO QUA TRINH GIAI TOAN HAM SO

Boé tro’ vé tam thirc bac hai

Cho phwong trinh
N : a=0 e
* (*) c6 hai nghiém phan biét < A0 = (*) c6 hai nghiém trdi dau< a.c<0 .
>
S=Xx+X,=—
“ Dinh li Vi-ét: 5 & _apdung , X +x,=S*-2P; X’ +x; =5°-3SP; (x,—X,)* =S*—4P;
P=xX,= 2

|X1—X2|=\/(X1—X2)2=\/Sz—4P.Trongtrécnghiém,tanéndl‘mgcﬁngth&c |x, — x2|

* (*) c6 hai nghiém dwong phan biét
a=0,A>0
< :
S>0,P>0

= (*) c6 hai nghiém am phan biét
a=0,A>0
< :
S<0,P>0

B6 tro’ hinh hoc giai tich phang

AB = (b;b ) » Khoang cach tlr diém M(x,,;Yy,,) dén
» Néu AABC ¢6

AC = (c, c)
= AABC L tai A<> AB.AC =0 <bc +b,c, =0.

1
SAABC = §|b1C2 - b2C1|

A:ax+by+c=01a d(M;A):w .

Ja? +b?

e AB=1(X; — )" + (Y5 — Vo). = Diacbiet: d (M;0x) =y, |, d(M;0y)=|x,|.

IX. LUOY THUA - MU VA LOGARIT

1. Cong thirc liy thiwra

Cho cacs6 dwong a, b va m, neR. Ta co:

n & *
. 201 = 2" =ad...... avéineN . gt
n théasoa a"
am
= @M)"=a"=(")" = g"a"=a™" = —=a""
a
\/_ 1
n n n a a2
= a"p" =(ab)" . 2 _(2 = 3" =an _(m neN’)
b" b 3
*\/5:a3
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2. Cong thirc logarit:

Chocacso a,b>0, azlvam nelR.Taco:

* log,b=a<=a”=b » |gb=Ilogb=log,,b » Inb=Ilog, b
* log,1=0 * log,a=1 = log,a"=n
. Iogmbzllogab = Jog,b" =nlog, b . Iogmb“:ﬂlogab
a m a m
Iogab:b
* log,(bc)=log,b+log, " Ioga(gjzlogab—logac . {al
c aoghc — Clogba
« log,b.log,c=log,c,(b=1) | = 2 _log,c, (b+1) = log,b=—— (b=1)
2 b a log, b *" log,a
BAI TOAN NGAN HANG

X Néu ta gdi tién vao ngan hang theo hinh thirc tién lii chi dwgrc tinh dwa vao tién goc ban dau
1.Cong | (tirc1a tién l4i cta ky han trudc khong gop vao vén dé tinh 14i cho ky han ké tiép), day goi 1a

t?lglclﬁi hinh thtrc 1ai don. Ta co: |T = A(L+nr)| vdi A: tién géi ban ddu; r: Idi sudt; n: ky han géi; T: tdng s6

don tién nhdn sau ky han n. Lwu y: r va n phdi khép don vi; T bao gém cd A, mudn tinh sé tién loi ta
ldy T- A

Néu ta gdi tién vao ngan hang theo hinh thirc: hang thang tién lii phat sinh sé dwoc cong vao

31'1 9°‘l‘§_ tién géc cii dé tao ra tién gdc méi va cir tinh tiép nhu thé, day goi 12 hinh thirc 1i kép.
wre lai
kép Ta c6: |T = A(L+r1)"| véi A: tién g&i ban ddu; r: 1di sudt; n: ky han géi; T: tong sé tién nhdn sau ky

han n. Lwu y: r va n phdi khép don vi; T bao gom cd A, muén tinh sé tién loi ta ldy T - A.

3.Moi thang goi | N&u d4u mébi thang khach hang luén g&i vao ngan hang sé tién A dong véi lai kép ro%
ding so tién A
giong nhau theo | /thang thi s6 tién ho nhan dwoc ca von 1an 1i sau n thangla: |T = —[(1-1— r)" —1} (1+r1)|.
hinh thirc 13i kép r

Néu khach hang g&i vao ngan hang s6 tién A dong véi ldi suat r% /thang. Vao ngay
ngan hang tinh l13i mdi thang thi rut ra X déng. S6 tién thu dwoc sau n thang la:

(1+r)" -1
r

4. G&i tién vao ngan
hang roi riat ra hang
thang so tién co n
dlnh T = A(1+ r) - X

Néu khach hang vay ngan hang so tién A dong v&i 1ai suit r%/thang. Sau ding mot
thang ké tlr ngay vay bat dau hoan ng, hai lan hoan n¢ cach nhau ding mot thang,

5.Vay von va tra . S o \ o
y moi lan hoan ng dung so tién X dong. SO tién khach hang con no sau n thang la:

gop (twong tw bai

toan 4 ; 1+r) -1
) ToA@ery -x &
r
3. Ham sé liiy thira, mii va logarit:
HAM LUY THUA HAM SO MU HAM SO LOGARIT
— =a* a>0 y=log, X a>0
. I = Dang: Y= 6i { : = Dang: *voi :
Dang: <y=ua voiu lada ' y=a azl : y =log, u a=l
, . » Tap xac dinh: D =R. " Dacbiét: a=e——y=Inx;
thirc dai so. b3 a=10——>y=Ilogx=Igx.
Dao ham: = Piéu kién xac dinh: u>0.
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» Tép xac dinh: <yzax—>y':aX Ina
« q —a'— >y =a'lnaJu]
Néu a € Z' ™ ueR. y y
Bic biat (€)' =¢ g
aez - ic biét: voi
Néu |* . SUSNy ) (') =e"[u]
o =
e~ 2,71828...
x NK ! 3 )
Néu a ¢ Z———u > 0. = Swbién thién: y=a*.
= Pao ham: Néu thi ham ddng bién

<y _ e y' = axet trén R . Néu thi ham

y=u*——y =au*[u] nghich bién trén R.

= Pao ham:

y =log, X >y

y=log, u >y =
(Inx) =

Pac biét:
(Inu)' =
* Sw bién thién: y =log, x. Néu

: ham dong bién trén (0;+o0). Néu

: ham nghich bién trén

(0; +00).

c

4. D6 thi ham s6 mii va logarit:

PO THI HAM SO MU

PO THI HAM SO LOGARIT

Y logyx

logx

(@]
0 x
= Tathdy: a*{=0<a<1 b*I=0<b<l1. = Tathdy: log, x{=0<a<1 log, x4=0<b<1.
= Tathdy: ¢* T=c>Ld* T=d>1. = Tathay: log, x T=c¢>1 log, x T=d >1.
* So sanh a v&i b: Dirng trén cao, ban mii tén ti * So sanh a v&i b: Dirng trén cao, ban mii tén tir
trai sang phai, triing a” treé¢cnén a>b. phai sang trai, trung log, X truéc: b>a.
= So sénh ¢ véi d: Ding trén cao, ban miii tén tir * So sanh c v&i d: Dirng trén cao, ban miii tén tir
trai sang phai, triing ¢ trwécnén ¢ >d. phai sang trai, tring log, x truwéc: d >c.
» Viy O<b<a<l<d<ec. = vay O<a<b<l<c<d.

5. Phwong trinh mii va logarit:

Phwong trinh mi

Phwong trinh Logarit

1. Dang corban: a'® =a'™ < f(x) = g(x) 1. Dang co ban:
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log, f(x)=log9(x) < f(x)=g(x) >0

2. Dang logarit hoa:

a'® —bes f(x) = log, b b0 as1 2. Dang mii hoa: |0§ia f()i):l?%@ ll(x):ab
a’™ —p9™ o f(x)=g(x).log,b = ' (khong can diéu kién)
3. Dang dat an phu:
Bpbitt=a'">0
3. Dang dat an phu:

B Dwa phwong trinh da cho vé bac n theo t——
giditim t .
W V6it c6 dwoc, thayvao t=a'® détim x.
a) Phwong trinh ma*'® +na'® +p=0
ePiatt=a"™>0.
o PT: mt>+nt+p=0.
Phwong trinh m.a®® +nb%® 4+ pc™ =0
e Nhan dang: ma?'™ +n(ab)"™ + pb?' ™ =0
e Chia hai vé PT cho b*'™ %0, ta dwoc

a 2f(x) a £(x)
m(g] +n[6] +p=0 - (Xema))

Chu y: Ta c6 thé chia PT cho bat ky ham mii nao
trong ba ham {ag(x) ;h9): Cg(x)} , két qua khong
thay doi.

Phwong trinh m.(a++b)'® +n(a—+b)"™ = p
« Nhan dang: (a++b)(a—+vb)=a2-b=1

-Détt:(a+x/5)f(x),t>0:>:t—L:(a—x/B)f(X)

b)

n
e PT: mt+?: p<mt?—pt+n=0

B bat t=log, f(X)

B Dwa pt dad cho vé bic n theo t—— giditim t .

W Cot,thayvao t=Ilog, f(x) détim x.

a) Phwong trinh mlog.? f (x)+nlog, f(x)+p=0
e bat t=log, f(x)
o PT: mt>+nt+p=0

b) Phwong trinh m.log, f(x)+n.log,,a+p=0
e DK: f(X)>0, f(x)=1

e bt t=log, f(x):>%=|ogf(x)a

n
e PT: mt+?+p=0c>mt2+pt+n=0

. o [10g, T(x)
c) Phwong trinh don gian chira
log, 9(x)
ebitt=log, f(x) <= f(x)=a'
e Thay tré lai phwong trinh, ta c6 mot phwong
trinh méi don gian hon (chira it logarit hon).

6. Bat phwong trinh mii va logarit:

Bat Phwong trinh mii

Bit Phwong trinh Logarit

>1
£a®>a90 S (x) > g(x)
* Dang co ban:

O<a<l
+a'™>a'" o f(x)<g(x)

Dang co ban:
a>1
* log, f(x)=log, g(x)< f(x)>g(x)>0
O<a<l
* log, f(x)=log, g(x) < 0< f(x)<g(x)

& Lwu y: Cach nhin dang bat phwong trinh mii-logarit ciing giong véi cach nhin dang phwong trinh
mii-logarit. Hoc sinh tham khao kj muc 5 dé c6 phwong phap giai bat phwong trinh mét cach hiéu

qua.

X. NGUYEN HAM - TiCH PHAN

1. Cong thirc nguyén ham:

[ F(0dx=F(x)+C < F'(x)=f(x)

- [ kF)dx=Kk[ f(x)dx

. I[f(x)ig(x)]dx=j f(x)dxij g(x)dx

- | F'(9dx=f(+C

1) j kdx = kx +C

. j 2dx = 2x+C

= [ (-3)dx=-3x+C
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a Xa+l X4 3
Z)J. dx_a+1 +C -I x3dX=Z+C . J' \/;dX=J. de—W+C— \/_+C
1 (ax+b)**
MR [ (ax+b)*dx == 2T o 1 oy
j a a+l I(l 2x)1°dx_ 1 & C:M+C
11 -22
3) _[ 1dX=|rl|X|+C MR >I L dx=£|n|ax+b|+C . L x:iln|1—3x|+C
X ax+b a 1-3x
4) _[ izdx:—l+C MR >_|. 1 de:l. -1 . J. ;dx:l 1 et .
X X (ax+b) a ax+b (2x—3)? 2 2x-3 4x—-6
3 5
- I (xz+1+%—10)dx:X—+In|x|—l—10x+C -I X+ - [ j :—+In x|+C
X X 3 X X
5) J exdx=eX+CLj e™igx = Lo 4 C . I e dx= e +C =g +C
a -1
6) | adx= 24 C - [ 5dx= > ¢ - [ Fdx=] 9dx= O ic
Ina In5 In9
1 abx+c 2X+5 2x+5
MR abx+ch=_ +C 32X+5d _ 1 3 +C= 3
J b Ina g 2" In3 2In3 "

] J‘ (ex_l_z)exdxzj ( e - 2¢* )d ;ez“—ZeHC . j 2*.3“dx=J‘ 2*.3*.%dx=%j 6XdX=3?r:6+C

7) _[ sin xdx =—-cosx+C

. I sin 4x—z dx:—lcos 4x—Z +C
2 4 2

—¥, [ sin(ax+b)dx == cos(ax+b) +C L2
a a=4;b=—£
2
8) [ cosxdx=sinx+C | cos(%—x]dx=%sin(%—xj+c=—sin(%—xj+c
LI cos(ax+b)dx=isin(ax+b)+c _ l“b_
a

1 1.
. J' (3sinx—2cos x)dx =-3cosx—2sinx+C J.Sln xdx = J. 1 cost E(x—53|n2xj+c

‘| wdxzj( L —Zjdx:tanx—2X+C
COS™ X COS™ X

9) | coslzxdxzj (1+tan® x)dx = tan x+C

1 1
L 1 : dx == tan3x+C
" _[ cosz(ax+b)dngtan(ax+b)+c JCOSZ3X X=ghanex+
LJ‘ [1+tan2(ax+b)]dx=itan(ax+b)+C _[ 1+tan® (7 —2x) dx=i2tan(;r—2x)+c
a a=-2;b=r -
- 2 2
1 2 __ L[ Xsin“x+1 _ _x
10)] s x=[ (L+cot® x)dx=—cotx+C I—sinzx dx = Kt k=" —cotx+C

! 1 1 1
> dx=—=cot(ax+b)+C |. 1
Isinz(ax+b) X aco (ax+b)+ -[sin28xdx_ 800t8X+C

MR
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LJ. [1+cot2(ax+b)]dx=—§cot(ax+b)+c . I (l+cot2 3x)dx=—%cot3x+c

1 sin” X + cos” X 1 1
. J ﬁdx=j ﬁdx:j >—+——— |dx=tanx—cotx+C
sin” xcos” X sin” xcos” X Cos” X sin® X

2. Tich phan

a) Dinh nghia: jbf(x)dx=F(x)b=F(b)—F(a) véi F(x) 12 mot nguyén ham cua f () trén [a;b].

b) Tinh chit:

j:f(x)dx:o '[:f(x)dx=—'|':f(x)dx
[kt (x)ax=k] f (x)dx (klahings6) [Tt (x)2g(x)]de=[f(x)dxx [ g(x)dx
[T (x)ax=[F (x)dx+ [ f (x)ax [[f(x)ax=["f (t)dt=]" f(u)du

Néu f(x)20, vxe[a;b] thi [ (x)dx>0.

b b

Néu f(x)2g(x), vxe[a;b] thi |

a

w Pac biét:

e Néuham y= f(x) 1aham s§1é trén [-a;a] thi [* £ (x)dx=0.
e Néuham y= f(x) 1aham s6 chén trén [-a;a] thi [ f(x)dx=2[ " f(x)dx .

a

2. Phwong phap tinh tich phan:

a) Phwong phap tich phan tirng phéan:

“ b b b 7 7 ~ ¢
Quy tac chung: |1 = I u.dv=uv —.[ vdu|. Ta xét cac dang pho bién sau:
a a a

Minh hoa:

Va

% Dang [ P(x)Q(x).dx véi
. :E(Zx—l)sin xdx .

P ( X) la da thirc dai so, Q(x)

U=2x-1 du = 2dx
la ham lwgng giac hoac ham bat ) =4 . _ :
{dv = sin xdx V= f sin xdx = —cosx
mii. choh C=0
u=P(x) : ° "
P = Ta cé: |1 =Lu.dv:uv —L vdu
dv=Q(x)dx i

T T
2 +J'052003 xdX =......
0

:{dup'(x)dx. =—(2x—1)cos X
V:_[ Q(x)dx
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@ Lwu y: V:J‘ Q(x)dx nén két

qua c6 dang R(x)+C, ta chu

dong chon 1 gia tri C c¢6 loi cho

tinh toan sau nay.

= )= Iol(l— x)e?dx.

7
L X4

Dang I: P (x) .Q(x) dx véi
P ( X) la da thirc dai s6 hoac
phan thirc, Q(X) la ham

logarit.

du = —dx
u=1-x
Bét = _ 2 X _ i 2X
' {dv:ezxdx v_fe dx = 2e
choh C=0
_=(1_ 2X 1 2X
J==(1-x)e O+_[0 e*dx =......
Minh hoa:
[ ] — ¢ 2
I Lx In xdx.
du_ldx
. (u=Inx X
bat 2 3
dv = x“dx ) X
V:'[ X“dx = —
3
3 3
Iz)(—lnxe—J'ex—.ldx:e——l X2dX =......
3 1 91 3 X 3 3
. - e Inx2
l(x+1)
u=Inx du:;dx
bat =
gy = 1 dx _ 1 _ X
(x+1)* x+1 x+1
—_——
choh C=1
J=Llnxe—IeL.ldx:i—ln|x+1|e=...
X+1 1 1x+1 x e+l 1

b) Phwong phap tich phin doi bién:

% Doi bién loai 1: Xét tich phan dang 1 = [  [u(x)]u’(x)dx .

—® 5 Patt=u(x)=>dt=u'(x)dx . Pdicin: x=a =t =u(a), x=b =1, =u(b).

Khi d6 tich phan can tinh 1a: | = jf f (t)dt. Ta xét céc dang phé bién sau:

1) Dang | =Ib f(x")x™dx].

— st=ax"+f (hodct=x")

-]

+1
Détt:x3+1:>dt:3:>:%dt.

e DPOicin: x=0=t=1 x=1=t=2.

Ta cé: | =‘[12:t—L.%dt= ......

2)Dang | =I: f (Q/U)

— PP st=u=t"=u.

= [ 3 1 xad

Pit t=Yx* +1 =t = x* +1= 3t°dt = 2 xdx|
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=X = gtzdt .D&i can:
X=0=>t=1 x=J7=>t=2.
2 3., _3 2.3,
|_j1t.§t dt—ELtdt_ ......

3)Dang|=jbf(1).i2.dx.
a X X

—F 5t =a.l+ﬁ hay
X

4/ 11
|=J‘1 l—;FdX

X X

Pitt= 1-1op =1—£:>2tdt=i2dx .

X

1., [1 %
t:;,t:na;-i-ﬂ V.V... ° TaC6: |:2J-02 tz.dt: ......
b 1 4 1 1
4)Dang | =[ f(/x)|—= dx|. I=| ———.——=dXx
) Dang -[a ( )\/; '[1(\/;+1)2 Jx
PP _ _
rt=ax+fohay t=x.. Pit t = VX +1= dt = = dx = 2dt = = dx.
23x Jx
, 3l
e Taco: I=I t—2.2dt= .......
b 2X
5)Dang I = f(e*)[e dx]. I=[ o —dx ——1=] e
—P st=ae*+f hayt=¢" ret+l rel
o Ditt=e'+1= =X i do: |=je+lﬂdt.
e =t-1 t

[ ]
Il
N o
b
by
7~ N\
RN
|
~ | =
N—
Q.
—
Il

6) Dang I=J':f(lnx).%.dx.

—P st=alnx+p hayt=Inx.

Béttzlnx:dtzldx.
X

Khi d6 | :j02(2t—1)dt=(t2—t)

2
0

7)Dang | = [ f (sin x) [cos xdx]

—® st=asinx+ £ hay t=sinx.

V4

_ (5 CosX

=|2———dXx
0 1+2sinX

[ ]
~
=
=.
Qu
O~
Il
=w
N |
| o
Q
1
N |-
=3
=
= w
1l

Détt=1+25inx:>dt=2cosxdx:>%dt:cosxdx.

8)Dang | =_[: f (cos x)..

—P st=acosx+ B hay t=cosx

| = If(cos 2X —C0s X +1)sin xdx

z
2

5= J'O (Zcos2 X — COS x)sin xax.

e DPatt=cosx = dt=—sinxdx = —dt =sin xdx.
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Khi d6: 1 = [ (2t* ~t) (~dt) = [ (2t ~t)dt = ....

b 1 7 tan® x
9)Dang | =| f(tanx dx|. =3 dx
)Dang 1= [ f (tan x) —— S oos
PP
—>t=¢gtanXx+f hay t=tanx. o Pitt=tanx=dt= 12 dx .
COS” X
e Khidé: I =" tdt=..
T ot ¥ — 7 oot? x —
10) Dang I=Ibf(cotx) 12 dx|. i 1 =23 cot X 21 dx > =I§C0t X 1. _12 dx.
a sin® X 7 cotx.sin® X 2 cotx sIin“Xx
PP
= h = .
Pt=acotxtf hay t=cotx. | bt t=cotx= dt=——-dx= —dt=—=dx.
sin® x sin® x
1 42
=t°-1
= \/§ — =
o | L : (—dt)=.....
11 Dan z
) - , I=j4(sin2x+3)sin2xdx
sin® x 0
|=Ibf cos? x |[sin2x.dx]. e Dt t=sin® x= dt = 2sin x(sin x)'dx = sin 2xdx..
a 1
C0S2X 1= (2 _
e Tacé: | jo(t+3)dt ......
t =sin’ x dt =sin 2x.dx
— 5({ t=cos® x = ( dt =—sin 2x.dx
t = cos2x dt =—2sin 2x.dx

Péi bién loai 2: Xét tich phan dang | = j f (x)dx trongdé f(x) phirc tap va khong thé tinh nguyén

b
a

ham tryc tiép. P6i bién loai 2 1a ta dit: x=u(t)= dx=u’(t)dt. Ta xét 4 dang phé bién sau:

1) Dang I =[" f(J/a?—x*)dx.

—F sx=asint (hay x=acost

).

I:J'O2 ! dx

NYG

e Dit x=2sint = dx =2costdt . D6i cin:

Xx=0=1t=0, X=2:>t=%.Tacé:

J4—x2 =+J4—4sin®t =+J4cos’t = 2cost

>0

Xy 1
h f dx.
i le (a2+x2]

— PP sx=atant.

do te[O;z}.
2
e Tacé: | :FZCOStdt =th:£.
0 2cost 0 2
2)Dang | =I:2 f (va® + x?)dx | :.[3 21 dx
' 0 x°+9

e Dit x=3tant = dx =3(1+tan’t)dt.

e Doican: x=0=1t=0, X:3:>t:%.
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e Khidé: x*+9=9tan’t+9=9(tan’*t +1).
T 2 V4
. Vay I 211—3(1+ta2n t)dtzljzdt:l
0 9(tan“t+1) 370 12

3)Dang | = j:z f (Vx? —a?)dx

=,

[v2
VX
X

Pt x= > = dx=2" g
cost cost

DPoi cin: x=2=1t=0, x=4:>t=§.

{ 4
-4 2sint z
cos’t dt=2j03 tan t.dt

Khi do: | —J. 5 o't
cost

2\/5—%”.

LY z
=2j03[coszt ).dt:Z(tant—t)og =

4)Dang | =I:2 f[ %de

—" sx=acos2t.

I:'[2 ﬂdx
0N 2+X

bat x=2co0s2t = dx =—4sin 2t.dt = -8sint.cost.dt

D6i can: x= O:>t—— Xx=2=1t=0.

\/ \/2 20052t \/1—c032t sint
Ta co: =
2+ X 2+2cos2t

1+cos2t cost’
Zsint T
4= sint.costdt —8j045|n2tdt =

e | =8
0 cost
3. U’ng dung tich phan dé tinh dién tich - thé tich
= Hinh phdng gi¢i han béi cac duong Y = f(X),

Ox, X=a, X=Db thi cé dién tich:
b
S = [ ] (0]dx

0

= Hinh phing gi¢i han bai cac dwong Y = f(X), truc

y=0(x), Xx=a, X=b thi c6 dién tich:
b
S:L|f(x)—g(x)|dx

y

(@]

y=1(x)

* Khi xoay hinh phan
Y phans {x =a, X=Db
dwoc khéi tru tron cé thé tich

V =z £2(qd

= f(x)
quanh Ox, ta

= Khi xoay hinh phang {y = g(x)
X=a, x=b

dwoc khéi tru tron cé thé tich

v :ﬂj:\fZ(x)-gZ(x)\dx.

quanh Ox,
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= Xét hinh khoi dwoc gi¢i han béi hai mit phing X=4a, X=D0.Khi cit khdi nay ta dwoc thiét dién c6 dién

V= ["S(x)d

tich S(X) (1 ham lién tuc trén [a;b]). Thé tich khéi nay trén [a;b] la:

4. Cong thirc chuyén dong:

Xét ham quang dwong S(t), ham van téc V() va ham gia toc a(t). Ba ham nay sé bién thién theo t.

= S =] v(Hdt < v(t)=S'(t) = v(t) = j a(t)dt < a(t) =v'(t)

XI. SO PHU’C VA CAC YEU TO LIEN QUAN

a,beR

S6 phirc c6 dang: z=a+bi véi {_2 (i: 1a dorn vi d0). Ky hiéu tap so6 phirc: C.
[

Thanh phan Hinh hoc Minh hoa

* Phin thwec: a. Ya

Néu a=0 thi z=bi dwocgoila
s6 thuan ao.
'El:ar:)aoabt.h\ 14 s6 th = Mo-dun:
éu b= 1 z=a la sé thwec.
® _ _ 2 2
«Khi a=b=0 thi z=0 viral s6 |Z|=0M =+a’ +b*.

thuin do vira la s6 thwe. a 0

*Diém M (a;b) biéu dién

N M a1
cho z trén hé truc Oxy. l”)]

&

So phirc lién hop - Hai s6

phirc bang nhau Cdn bac hai

Phwong trinh bac hai

Cho z=a+biva z’ =a"+bli
Khi dé:
= SO phirc lién hop ctia z 1a
Z=a-hi.

=Can bachaicta a>0 la +/a.

= Can bac haicia a<0 la xiv-a.

* Can bic hai ctia s6 phirc
Z=a+bi la hai s6 phirc dang

* Phwong trinh z> =a >0 c6 hai
nghiém phirc z = i\/g.

* Phwong trinh 2> =a <0 c6 hai
nghiém phtrc z = +iv-a.

a=a’ 22 _ s 2
n7—=7 . X" = =a u =
z1=12 Q{b:b’ : W= X+yi v y Phlr(mgt}”%nh az +~bz,+c. 0 -
2xy =h (a=0) véi A <0 sé co hai nghiém
2=t —biv-A
"z=0x : hircla: 7, = —— Y
{b:o p 12 oa
Cho hai s0 phtrc z,, z,, co:
A L _ A
Cong thirc bé tror = |22, = |z.].|7,]. 1L —m voi z, #0.
2 2

2, —2,|= MN véi M, N theo thit ty 12 hai diém biéu dién cho z,, z,.

D4u hiéu co’ ban nhan biét tip hop di€m M biéu dién cho s6 phirc z

» ax+ by +c =0 —> Tap hop diém M motla dwdng thang.

: {(X—a)2+(y—b)2=R2

x*+y?—2ax—2by+c=0

_{(x—a)2+(y—b)25R2

— - Tap hop diém M 12 dwong tron c6 tam | (a;b), ban kinh R=+a’+b’-c.

o — 5 Tap hop diém M 1 hinh tron tam | (a;b), ban kinh R=+/a’ +b*-c .
X“+y —2ax-2by+c<0

=ax’ +bx+c .
. {y —< 5 Tap hop diém M 1a dwong parabol.

x=ay>+by+c
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2 2
. x_2+y_2 =1—% T4p hop diém M la dwdrng elip.

z—(a+bi)=m>0—*“> Tap hop diém M 1a dwong tron c6 tam | (a;b), ban kinh R=m.

ab}
oy

=1z—(a +bli)‘ = ‘z —(a, +b2i)‘ < MA=MB —*— T4ap hop diém M 1a dworng trung trwe doan thang AB.
A(ay;ly), B(aysh,)

z—(a,+bji)|+|z—(a, +b,i)|=2a & MF, +MF, =2a —“— Tép hop diém M la dwong elip v6i hai tiéu diém

———— >0

>0

Fi(ayihy). Fy(3iby)
RF, <2a
F,F,.
XII. KHOI PA DIEN VA THE TICH CUA CHUNG
A - MOT SO HINH PHANG CO BAN:
1. Tam giac vuong: Pitago 1
A & s « AB’ + AC® = BC® - AB*=BH.BC | Smec =5 AB.AC
L ] 2 = ] 2 =
AC? =CH.BC AH? = BH.CH _Lanee
1 1 1 AB.AC
5 5 oc =t —— o AH=———
AH® AB° AC AB? + AC2

. AC , . AB . . AC s AB . ..
* sinB=—— (do6i/huyén) = cosB=—— (ké/huyé = tan B =—— (doi/ke = cotB=—— (ké/doi
BC (do6i/huyén) BC (ké/huyén) AB (doi/ke) AC (ké/doi)

2. Tam giac déu: Gia str tam giac ABC déu c6 canh a; trong tim G; cac dwong cao
A (trung véi trung tuyén) gom AH, BK.
a - Dudng cao: AH = BK — (Ca”hz)x@ - af.
a K
G caG_2ano2a¥8 _avs o 1, 1aV8 as
3 3 2 3 3 3 2 6
(1 c . 2 2
° H  a - Dién tich: S, = (Ca””l <3 _a 4@ ,

Gia str tam gidc ABC c6 a=BC, b= AC, c= AB; cac dwong cao
h,, h,, h, 1an lwot &ng vdi canh a, b, c. Ky hiéu R, r lan lwotla ban
kinh dwong tron ngoai ti€p va noi tiép A.

a b ¢
sinA sinB  sinC
¢ | *Pinhli Co-sin: a®> =b* +c® —2bc.cos A;
b? =a?+c®—2ac.cos B; c? =a’ +b? —2ab.cosC.

* Dinh i Sin:

» Dién tich: S,z :%ha.a :lhb.b :%hc.c i Saasc :%ab.sinc =%ac.sin B =%bc.sin A;

abc N
Swec =70 = PP 5 Suec = Jp(p—a)(p—b)(p—b) véip =

Coag thés Hea RoAg

atbte (ntra chu vi).

4. Hinh vudng: Cho hinh vuéng ABCD c6 canh a; hai diém M, N Ian lwot Ia trung diém
ciaa CD, AD; | latam hinh vuong.




27

Ag o D D hé AC 1 BD
* Puong chéo: .
8 AC:BD:(ca'hh)x\/E:a\/E
a IA=IB=I1C=ID= # nén | latdm dwong tron ngoai ti€p hinh
I M
vuong.
= Dién tich: S, = (cahh)’ = a*; chuvi: p =4a.
= Vi AABN = AADM , ta chitng minh dwoc: AM L BN.
B C
a
5. Hinh chit nhat: Cho hinh chi*t nhat ABCD tam | c6 AB=a, AD =bh.
b
A D |+ Ppuong chéo: AC=BD=+a’+b*.
1 ,
a I . IA=IB=IC = ID=E\/a2+b2 nén | 1a tAm dwong tron di qua bon
b diém A, B, C, D.
B C

= Dién tich: S,;.; =ab; chuvi: p=2(a+b).

6. Hinh thoi:

Cho hinh thoi ABCD c6 tAm |, canh bang a.

» Puong chéo AC L BD; AC =24l =2AB.sin ABI = 2a.sin ABL..
1
* Dién tich: Syac0 = AC-BD; 8,600 =25 a0 = 2Suaco = 2Saumo
Pic biét: Néu hinh thoi ¢6 g6¢B = D = 60° ( 4= C =120°)) thi ta chia hinh
thoi ra lam hai tam gidc déu: AABC = AACD; AC =a va

a’\3 5 a’+f3

SAABC = SAACD = a4 =

ABCD — 2SAABC 5

B - THE TicH KHOI CHOP:

» T4t ca canh bén bang nhau.

bay la tam giac déu canh a.

SH L (ABC) véi H la trong tam (cling
la trweec tam) A ABC.

_ a3
4
SH =h

7.1. Hinh chép tam giac déu
S

a2\/3

4

S,

n

V==h
3

Thedich
—_—

V=1hs
3

A

7.2. T& dién déu:

¥ GOoc gitra canh bén va mat
day: (SM)) =SAH

¥ GOAc gitra mat bén va mat day:

((SEB), (AE@)) - SMH

- (sc (ABC_))’: SCH . —((SBC),(4BC)) = SNH .
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= Pay cling la hinh chép tam
giac déu, dic biétla canh

bén bang canh day. Thé tich:

a2

7.3. Hinh chop ti giac déu:
S

» T4t ca canh bén bang nhau.

* Pay la hinh vudéng canh a.

= SO L (ABCD) v¢i O la tam hinh vuong
ABCD.

S, = a’ Thedtich |\; _ Eh.az '

SO=h 3

¥ Gaoc gitra canh bén va mat
day: (S4,(4BCD)) =S40

:(Sm)):féb.

Y GOc gitra mat bén va mat day:
((SZB), (ABCD)) - SMO

_ ((SWD)): SNO .

7.4. Hinh chép c6 canh bén
SA vuéng goc véi mat phang
day.

Pay la tam giac

Pay la tir giac dac biét

B

. h = SA Thedtich_\; _ ESA.S
S. =S 3

AABC
A AABC
= Goc gitta canh bén va mat day:
(SE,(ABC’)) - SBA

(S*C, (ABC')) —SCAd

edicl 1
s _s —Thetleh L, = 35A S 000

A ABCD

{h:SA

= Goc gilra canh bén va mat day:
(SB, (ABCD_)) — SBA

(§C, (ABCJj)) -SC4

7.5. Hinh chép c6 mat bén
(SAB) vudng goc véi mat
phang day.

S

Pay la tam giac

Pay la tir giac dac biét

b

* Pwong cao h=SH ciing la
duwong cao cua ASAB.
= Goc gitra canh bén va mat day:

(SA,(ABC)):SE

(S‘C, (ABC’)) ~SCH

* Pwong cao h=SH ciing la dwong cao
cia ASAB.
= Goc gitra canh bén va mat day:

e

(.§A,(ABCT£5)) — SAH

(5C.(4BCD) )= scH '

C - Ti SO THE TiCH KHOI CHOP
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Cho hinh chép cé day la
tam gidc ABC. Cac diém
M, N, P nam trén canh
SA, SB, SC. Ta c6:

SM SN SP

SA "SB 'sC|’

VS.MNP —

VS.ABC

Picbiét: M = A

bacbiet M=A N=B

S

Khi do:
Vsuneo  XYZ+ XYt + Xzt + yzt va
VS.ABCD 4

A —_
VS.ANP _ S_N S_P
Ve SB SC
Hinh chép cé day Hinh chép cé day la da
13 hinh binh hanh gidc bat ky. Ching
.. SM han:
vol =% (MNPQR) || (ABCDE)
SN SP .. . . SM SN
—=Yy, —=1, vatiso: X=—=——
SB sC SA  SB
SQ _SP_SQ_SR
D SC SD SE
Khi d6: [Vsmweer _ 3
1 1 1 1 VS.ABCDE
—— =4
X z y t

D - THE TiCH KHOI LANG TRU:

1. Hinh lang tru thwong:

Pay la tam giac

Pay la tir giac

» Hai day la hai hinh giéng
nhau va nam trong hai mat
phang song song.

= Cac canh bén song song va
bang nhau. Cac mit bén 14 cac
hinh binh hanh.

= Thé tich: [V = h.S |.

A

D A

c’ B

V=AHS o = AHS ac

V =AHS,ocp = AHS oo

2. Hinh lang tru dirng:

= Cac canh bén cung vudng goc
véi hai mat ddy nén méi canh
bén cling la dwong cao cta
lang tru.
& Lang tru tam giac déu: La
lang tru dirng va c6 hai day
12 hai tam giac déu bang
nhau.

Pay la tam giac Pay la tir giac
> .
A 0 C ! c
|
A 1 B
h [
|
|
, |
A c’ A Rl el
e
4
e
B’ A B
» Thé tich: [V = h.S_| véi “Thé tich: |V = h.S,| véi

h=AA'=BB'=CC'.

h=AA'=BB'=CC'=DD'".
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3. Hinh hop:

e

A

3.1 Hinh hop chir nhat:

3.2. Hinh l1ap phwong:
D o C

C
a

b

a

-~
-~

D g — — L
-~

-~

a

|
|
1
|
|
D'l— F—— — ('
-
s

e

s

»Lalang tru cé tit cd cAcmatla | chir nhat.

hinh binh hanh. véi a,b, ¢ 1a ba kich
=Thé tich: [V = h.S,|. thwéc ctia hinh hop chir nhat.

» La lang tru dirng cé day la hinh

A B’
* La hinh hop chit nhit cé tat ca cac
canh bang nhau.

v6i a 1a canh cia hinh lap

phuong.

4. Tiso thé tich

doi véi lang tru:

Lang tru c6 day tam giac
_AM BN CP

X =—,1=
AA' BB’

ccC’

Lang tru day la hinh binh hanh, hinh chir nhat, hinh
thoi, hinh vuoéng
(Lang tru nay chinh la hinh hgp thwong hoac hinh
hop chir nhat, hinh lap phwong)

B

Vasc.mnp _Xty+1z
Vv 3

Ta co:

ABC.A'B'C’

AM BN CP DQ

X= Y= L= R
AA’ BB’ CcC’ DD’

A

VABCD.MNPQ _X+y+z+t
4

Ta co:

va [X+z=y+t

VABCD.A'B’C ‘D’

E - BAI TOAN KHOANG CACH

1. Hinh chép cé canh bén vudéng géc véi mat
day la tam giac

2. Hinh chép c6 canh bén vudéng goc véi mat

day la hinh vuéng, hinh chir nhat
S

SA.AB

= d(A(SBC))=AH :mzd(o,(ssc)).
SA.AD

= d(A(SCD))=AK =m=d(3,(sco)).

= d(A(SBD))=AF = SARE =d(C,(SBD)).

JSAZ 4 AEZ
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d(SA,BC) = AK.

= d(AD,SB)=AH; d(AB,SD)= AK.
- d(AD,SC)=d(AD,(SBC))=d(A,(SBC))=AH.
= d(AB,SC)=d(AB,(SCD))=d(A(SCD))=AK.

3. Hinh chép tam giac déu

SO.0K
SO* +OK?*
=d(0,(SAB))=d(O,(SAC)).
d(A,(SBC))=3d(0,(SBC))=30H
=d(B,(SAC))=d(C,(SAB)).
d(SA,BC)=IK =d(SB,AC)=d(SC, AB).

4. Hinh chép tir giac déu
5

=d(0,(SAB))=d(0,(SBC))=d(O,(SAD)).

= d(A(SCD))=2d(0,(SCD))=20H =d(A,(SBC))
=d(B,(SAD))=d(B,(SCD))=..

= d(AB,SC)=d(AB,(SCD))=d(A,(SCD))=20H
=d(AB,SD)=d(AD,SB)=d(AD,SC)=...

F - MAT TRU, MAT NON - MAT CAU

MAT NON Cac yéu t6 mit nén: Mét s6 cong thirc:

< Hinh thanh: Quay A vuong

* Ban kinh day:

*Pwong cao: . (SO ciing | =Chuvi day: .

dwoc goi la truc cta hinh nén).

=Dién tich day: |S, = 7r?|

[r=0OA=0B=0M|.

* Pwong sinh:

[l =SA=SB=SM|

SOM quanh truc SO, ta dwgc | taiS.

mat nén nhw hinh bén véi:
h=50 aéy:[540= 550 =
r=0OM’

{

- Géc & dinh:[45B)

= Thiét dién qua truc: ASAB can | " Dién tich toan phan:

= GOc gitra dwong sinh va mat

» Thé tich: |V =%h.8d =%h.7rr2 .

(lién twéng dén thé tich khéi chop).

= Dién tich xung quanh: |S, =7rl|

_ _ 2
Sp =S,q+S, =7arl+7r°|

SMO|

MAT TRU Cac yéu t6 mit tru: Mét s6 cong thirc:
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= Pwong cao: [h=00"]

=Pwong sinh: || = AD =BC|. Ta
co: |l =h|

* Ban kinh day:
r=0A=0B=0'C=0D|

* Truc (A) 1a dwong thing di qua
hai diém O, O'.

= Chu vi day: .

» Dién tich day:

S, = xr’|

» Thé tich khdi tru:

V =hS, = h.r?|.

* Dién tich xung quanh:

S,q =2mrhy

*» Dién tich toan phan:

@ Hinh thanh: Quay hinh chit
nhat ABCD quanh duwong
trung binh OO’, ta c6 mat tru

» Thiét dién qua truc: La hinh

chir nhat ABCD.

nhw hinh bén.

S, =S, +2S, = 2ar.h +27r?|

MAT CAU

Mot s6 cong thirc:

Mat ciu ngoai tiép da dién
Mit ciu noi tiép da dién

*Tam |, ban kinh
R=IA=IB=IM.

*Pwong kinh AB =2R.

» Thiét dién qua tam mit ciu: La
dwong tron tam |, ban kinh R.

* Dién tich mit cau: :

< Hinh thanh: Quay dwong

trontam |, ban kinh R= %

quanh truc AB, ta c6 mat ciu

» Thé tich khoi cau: |V

3 47R?
3 |

Mat ciu ngoai
tiép da dién la
mat ciu di qua tat
ca dinh caa da dién
do.

~
[ W -

AT~
! \

\

1
T

-

,
-
~ -
|

|

|

|

|

I

I

I

T

I

I

~
/
A

Mit ciu ndi tiép
da dién la mat
cau tiép xuc véi
tat ca cdc mat cta
da dién do.

nhw hinh vé.

CACH TIM BAN KiNH MAT CAU NGOAI TIEP HINH CHOP THUO'NG GAP

1. Hinh chop c6 cac dinh nhin mot canh dwaéi
mot géc vuong.

2. Hinh chép déu.

S

= Xét hinh chop c6
SA L (ABC) va
ABC =90’ .

= Ta c6 SAC = SBC = 90°
nén mat cau ngoai ti€p
hinh chép cé tam | la
trung diém SC, ban

B

= Xét hinh chép cé
SA 1L (ABCD) va
ABCD la hinh chir
nhat hodc hinh vuéng.
= Ta c6: SAC = SBC
=SDC =90°

SH =h.

2
Suy ra mdt cau ngoai R= b .
ti&p hinh chép c6 tam | 2h

la trung diém SC, ban

= Xét hinh cho6p tam giac
d&éu c6 canh bén bang
b va dwong cao

» Ban kinh mat cau ngoai
ti€p hinh chop trén la

= Xét hinh chép tir gidc déu
c6 canh bén bang b va
chiéu cao SO=h,

» Ban kinh mat cau ngoai
tiép hinh chop trén la

2
R=2
2h
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SC SC
kinh |[R=—| kinh |[R=—|
2 2
3. Hinh chép cé canh bén vudng gioc véi mit phang 4. Hinh chép c6 mit bén vudng géc véi mit day
day. ) : : )
= Khi d6 mat ciu ngoai tiép
hinh chép c6 ban kinh
2
h 2
R=,[[=| +r2]|
3

= Néu day la tam giac déu
av3
=
= Néu day la hinh vuéng
av2
—

= Néu day la hinh chir nhit
canh &,b thi

Ja? + b?

canh a thir, =

= Xét hinh chop c6 SA L
(day) va SA = h; ban
kinh dwong tron ngoai

canh a thir, =

tiép ciadayla r, .

= Xét hinh chép c6 mat bén (SAB) L (day), ban kinh ngoai
tiép day la r_, ban kinh ngoai tiép ASAB la r_,
d = AB = (SAB) N (day). (doan giao tuyén)

» Khi d6 ban kinh mat ciu ngoai tiép hinh chép la

T2 e 2 d?
R=,r,"+r, R
XIII. HINH HOC GIAI TiCH TRONG KHONG GIAN

1. Hé truc toa do Oxyz:

=

I
=
=
=
-
Z
|}

Hé truc gobm ba truc Ox, Oy, Oz d6i mot vudng goc nhau.
Truc OX: truc hoanh, cé vecto don vi i= (2,0;0).

Truc Oy : truc tung, c6 vecto don vi j = (0;10).

Truc Oz : truc cao, cé vecto don vi K = (0;0;1).

biém O(0;0;0) la gdc toa do.

Y,/ 7=(0:1;0)

2. Toa do vecto: Vecto

ﬁ:x7+y]+zE©G:(x;y;z).

Cho a=(a,;a,;a,), b=(b;b,;b,). Ta cé:

= dtb=(atbh;a, th,;a,th,) . .
= %0 2 ;i 2ty * a cung phwong b <sa=kb (keR)
» ka = (ka,; ka,; ka,) A
. |ath ola =k, o2 % ¢ p o).
» a=b < ia,=h, b b, b
a, =kb,
a, =b,
- ab=ab +ab +a,b, - lal=Ja? +a’ +a? v at=fa =a?val+al
L .- ab ab, +a,b, +ab
»albeoab=0 ab, +aj, =0 " c0s(d, b) =—= = =
Sab=0S a0 ok rak allbl o a2 +al o7 b2 2

M(X; y; z)amz(x;y;z)

3.Toa dd diém:

.Cho A(Xa; Va5 Za) » B(Xg; Yai 25) » C(XciVei2c), tace:
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E:(XB_XA;YB_YA;ZB_ZA)

= AB = \/(XB - XA)2 + (yB - YA)2 + (ZB - ZA)2

» Toa do trung di€m M clia doan thang AB:
M (XA+XB Ya+Ye .ZA+ZB)

2 2 2

* Toa dd trong tdm G clia tam gidc ABC:
G(XA+XB+XC YatYet+Ye. ZA+ZB+ZCJ

3 3 3

QUY TAC CHIEU PAC BIET

Chiéu di€m trén truc toa do

Chiéu diém trén mit phang toa do

= Dieém M(x,,;Y,,:2, ) —amavao X, \ (x,,;0;0)

(Giédguyea x)

= Diem M(x,,;V,,;2, ) —omara o _,\M_(0;y,,;0)

(Giéamguyea y)
= biem M(x,,;Y,,:2,) —am2vaez .\ _(0;0;z,)

(Giéarguyea z)

A . . Chieé vag Oxy . .
* biem M(x,,;y,, 2, ) —Gisoamear Mi (X, Y40

A . . Chieé vap Oyz . .
* biem M(x,,;y, ' Zv) Gisoanars M, (0:Y,,:2,)

R . . Chieé vap Oxz - 0)-
= Diem M(x,,;Y,:Z,) G M, (X,,:0,2,)

(Giéaguyea x, z)

DPéi xirng di€ém qua truc toa do

Poi xirng diém qua mat phang toa do

Noaxéng qua Ox

" M (XM 1 Yu ;ZM) (Gidaguyea x; ioddad y, z) Ml(XM 7~ Ym ;_ZM)

. . Noaxéag qua Oy . . .
M (XM ! yM ’ZM ) (Giéaguyea y; iocddaé x, z) M 2( XM 1 yM ! ZM )

Noaxéag qua Oz

M (XM YmZy (Gibtguyea z; ioddaa x, y) MS(_XM Y 2y

Noéxé6g qua Oxy

"M (XM 1YmiZy ) (Giaguyea x, y, Aoddad z) Ml(XM 1Yvi T2y )

Noé xéng qua Oxz

= M (XM ’yM ;ZM ) (Giéaguyeé x, z; ioddad y) M Z(XM '_yM ;ZM )

Noé xé6g qua Oyz

= M (XM Yu 2y ) (Gidanguyed y, z; ioadad x) M 3(_XM Yu o 2y )

4. Tich c6 hwéng caa hai vecto:

& Pinh nghia: Cho a=(a,, a,, a,), b= (b, b,, b,), tich ¢ hwéng ctia a va b 1a:

e B &R & (& &) _ . Cah - _
[a,b]—[bz ol bl bzl—(azbg ajb,;a, —ab,;ab, —ah).
& Tinh chit: [a,b] La [a,b] Lb \[é, 6]\ —lal.Ibl.sin(&,b)

* Diéu kién cung phwong clia hai vecto a &b 1a

[5,6] =0 véi 0=(0;0;0).

= Didu kién dong phéng ctia ba vecto a, b va cla
[a, b].c=0.

= Dién tich hinh binh hanh ABCD: S ..o = | AB, AD |.

1 r— —
» Dién tich tam giac ABC: S5 :EH:AB’ AC}‘.

= Thé tich kh&i hop: V,eco wec o = [[AB, AD].AA.

= Thé tich ti¥ dién: Vg, = %‘[E,A—C].E)" .

5. Phwong trinh mat cau:

Dang 1: (S):(x—a)*+(y—-b)*+(z-c)* =R? Dang 2: (S):x*+y*+2z°—2ax—2by—2cz+d =0

taé I(a;b;c)

R =+R?

Maé caa (S) cou
—_—

Maé caa (S) cou
—_—

taé I(a;b;c)
R=va?+b*+c—d

@ Phwong trinh X + y* +z° —2ax—2by — 2cz +d =0 1a phwong trinh mit ciu < |a2 +b*+c®—d > O|.

Bai toan 5.1. Viét phwong trinh mat ciu tam I va di
qua diém M.
* Bwérc 1: Tinh ban kinh R=1M .

* Bwdrc 2: Viét phwong trinh mat cdu dang 1.

Bai toan 5.2. Viét phwong trinh mat ciu c6 dwong kinh
AB.
* Bwéc 1: Tim tAm ] 1a trung diém AB. Ban kinh

R:E:IA:IB.
2

* Bwdrc 2: Viét phwong trinh mét ciu dang 1.

6. Phwong trinh mit phang:
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P

@ Lwu y: Vecto phap tuyén (VTPT) cia mit phang 1a

vecto khac 0 ndm trén dwong thing vudng goc voi

= Mit phang (P)<

qua M (X;; Yo; Z,)
VTPT n=(a;b;c)
(P):|a(x—x,) +b(y - y,) +¢c(z—27,) =0| (%

thi phwong trinh

» Nguwoc lai, m6t mat phang bat ky déu c6 phwong trinh dang

ax+by +cz+d =0, mit phing nay c6 VTPT n=(a;b;c)
voui a® +b® + ¢* > 0.

mat ih:ﬁni do.

VTPT

VTPT

Mp(Oyz) : x =0—""—n,,, = (1,0;0), mp(Oxz) : y =0—""—n,,,, = (0;1;0), mp(Oxy) : 2 =0—""—n o, = (0;0;1)

Bai toan 6.1. Viét phwong trinh mat phang (P) qua M
va song song v&i mat phang (Q) cho truwéec.

I

”(-‘Q)T
=

» Mit phang (P) qua M, ¢6 VTPT la @ = @ nén

(P)
P

phwong trinh dwoc viét theo (*).

Bai toan 6.2. Viét phwong trinh mit phang (P) qua M va
vudng goc véi véi dwong thang d cho truedec.
d

K \—‘ Moe
I
(P) 1
|
I

» Mit phang (P) qua M, c6 VTPT @ = E nén phwong
trinh dwoec viét theo (*).

Bai toan 6.3. Viét phwong trinh mit phang trung
trwc ctia doan thang AB.
A

5

B

* Bwéc 1: Tim trung diém I ctia doan AB va tinh AB.

qua |

= Bwdc 2: Phwong trinh mp(P) .
VTPT n=AB

Bai toan 6.4. Viét phwong trinh mit phang di qua ba
diém 4, B, C.

|

= Bwéc 1: Tinh toa do E, AC va suy ra [E,E}

qua A

= Bwéc2: Ph trinh mp(P n=| AB,AC |
woc wong trin p( ) VTPT n:|:AB,AC:|

dwong thangdvéi M gd.

qua M

= Bwéc2: Ph trinh mp(P n=| AM,u,
woc wong trinh mp(P) VTPT n:[AM,Ud]

Bai todn 6.5. Viét phwong trinh mit phang qua M va chira

= Bwdc 1: Chon diém Aed va mot VTCP E Tinh [AM ,E}

Bai toan 6.6. Viét phwong trinh mét phing cat
0x, Oy, Oz lan lwegt tai A(a;0;0), B(0;b;0),
C(0;0;c) véi a.b.c#0.
= Phwong trinh

mit phang dwoc

viét theo doan

chan

(P): XX 2|
a b

Khoang cach tir diém dén mat phiang

Khoang cach giira hai mit phang song song

M(XO;yO;ZO)
= Cho .
mp(P):ax+by+cz+d =0

(P):ax+by+cz+d, =0

= Cho hai mit phin )
P g{(Q):ax+by+cz+d2=0
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_ |ax, +by, +cz, +d| |d, —d,|

. - Khidé: [d((P),(Q)) = ——=—2l_| véi d, = d,.
JaZ+b? +c? ( ) Ja?+b?+c¢c? v

= Khidé: |d(M,(P))

Goc gitra hai mit phang Vi tri twong ddi gitra hai mat phing

] Cho hai mit phang (P), (Q) c6 phwong trinh:
= Cho hai mat phang (P), (Q) cé phwong trinh: (P):ax+by+cz+d, =0
. — . Ta cé:
(P):ax+by+cz+d, =0 (Q):ax+by+c,z+d, =0
(Q):a,x+b,y+c,z+d, =0

c d
- Gocgitta (P) & (Q) duoe tinh: : (P)II(Q)Q%zt%:C—lid—l.
2 2 2 2

N, N, aa, +hp, + ¢ W N
cos((F’),(Q))Z‘—P —‘: 2| = lel 2 PI=Qe=% _cl_dl'

‘nPHnQ‘ \/31 +b" +c; .\/a2+b2+c2 2 2o

—— * (P)&(Q) catnhau<a, :b :c #4a,:b,:c,.
= chiy: 0° <((P),(0)) <90 - (P)L(Q) < aa,+hb, +cc, =0.

B cdic ti s6 trén c6 nghia khi mdu khdc 0.

Vi tri twong ddi gitra mat phang va mit cau

Cho mit phang (P):ax+by+cz+d =0 vamitciu (S) c6thm | vabankinh R.

* Trwonghop 1: |d (1,(P)) > R| < (P) va (S) khong c6 diém chung.

= Trwonghep 2: d(1,(P))=R|< (P) va (S) c6 = Trwonghep 3: |d(1,(P))<R|< (P) cit (S) theo giao

mét diém chung. Khi d6 ta néi (P) tiép xuc (S) tuyén 1a mot dwong tron.
hoac (P) la tiép dién cta (S).

R e s
-

m M Puwong tron giao tuyén c6 tAm H (la trung diém AB), ban
Taco: IM L (P) véi M 1atiép diém. kinh r =+R*—1H? véi IH =d (I ,(P)).
7. Phwong trinh dwong thang:
& Puong thang d <qua A()fA; YaiZe) X=Xt UL
VTCP u=(u;u,;u,) * Phuwong trinh thamsé d :|{y =Y, +U,t| véitlatham
@ Vecto chi phwong (VTCP) clia dwdng thang d 1a vecto Z2=12,+U;t
khac 0, c6 gia tring véi d hodc song song véi d. Sé.

X=Xa — Y—Ya — L=12,
U, U, Us

* Phwong trinh chinh tic d :

voi upu,uy 0.

bLd

4 N 7 A a J_ d 7 — - n
. Lwu y:Né&u c6 cip vecto khac 0 khong ciing phwong sao cho < thi d ¢4 VTCP la: |u, = [a, b] .

7.1. Vi tri twong d46i gitva hai dwong thang:
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! ) qua M qua N
Xét vi tr twong déi ctia hai dwong thang d,, d, véi d, d,

VTCP u, " “\VTCP u,
Bwoc I Bworc Il Két luian
*» [ut,uj =0 — Hai dwong thang d, d, N Rt MN] =0 — 4, =d,
song song hodc trung nhau. R :uj, W] #0 —d, |l d,
*» [uj,uj =0 — Hai dwong thiang d, d, * ul,uzl.MN =0 — d; catd,
cat nhau hoic chéo nhau. w» ut,utlm =0 — d; & d, chéo nhau

7.2. Vi tri twong d6i gitra dwdng thang va mat phang:

X = XO + Ult
Xét vi tri twong déi gitra dwong thang d : {y = y, + u,t vamdt phang (P):ax+by+cz+d=0.
Z= Z0 + U3t
———— = =
Buécl: Bworc I1:Giai lTT (*),tagap 1 Két luan
trong 3 trwdng hop sau
% Thay phwong trinh tham s6 d vao phwong | % PT (*) v nghiém —d I (P)
trinh (P), ta dwgc PT (*): % PT (*) c6 1 nghiém t =t, ——d cat (P) tai mot diém
a(x, +u,t) + by, +U,t) +0(z, +Ut) +d =0 | & pT (%) 6 v6 56 nghiém ¢. —d c (P)
7.3. Khoang cach tir diém dén dwong thang:
= Bwérc 1: Chon diém Aed vamdtVTCP U, .
@ Cho diém M va duong thang d (c6 phuwong ‘[u— AM ]
trinh tham s6 hodc chinh tic). . Buéc2: |d (I\/I d ) _ d"_.‘
Ug

7.4. Khoang céch giira hai dwong thang:

I 11ai duwong thing song song _ Hai dwong thang chéo nhau d,, d,.

dy, d. qua A(...) qua B(...)
* Bwdrc 1: Chon diém M (dep) thudc d,. * Bwéc 1: Ghird d; VICP U , d, VICP & :
u ={... u, ={...
= Buéc2: d(d;,d,)=d(M,d,). (xem7.3) 1__(_)_ 2 =()
‘[ul,uz].AB‘
= Bwérc 2: Tinh: d (dl’ dZ) =
‘_Ul,U2i|
7.5. Goc giira hai dwong thang:
- SRR, TS
@ Cho hai dwong thang d,, d, lanlwgtcé VTCP1a U, U, . —> Tacé: Cos(dpdg):‘—.‘i—. .
u,|.u,
7.6. Goc gitra dwong thang va mit phang:
Q Q P
@ Cho dwong thang d c6 VTCP U va mit phang (P) ¢6 VTPT n. — Taco: sm(d,(P)) = ‘;;‘ ‘;’;‘ :

8. Hinh chiéu va diém ddéi xirng:

Bai toan | Phwong phap
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. e s A . [Qqua A .
8.1. Tim hinh chiéu % Goi d la dwong thang <J_ (P) — Viét pt tham s ctua A
5 P A o d rip
cia diém A trén mdt | 46 yTCP ciia d ciing 13 VTPT cita (P). !
phang (P). % Goi H =d N (P). Thay pt tham s ctia d vao pt mp (P) -
ta tim dworc toa do H. " :
, Xy = 2Xy — X, ()
8.2. Tim diém A" d6i | , L s o ' _
xtmg véi A qua (P). % Ta cé Hlatrung diém AA'= Y, =2y, — VY. - .
2, =27,-1,
% Goi H (theo t) (dwa vao pt tham so cta d).
Cach1 —— .
< AH Ld< AHU; =0 —— Timdwoc t =.......
8.3. Tim hinh chiéu A
cla diém A trén  Gol (p)<qp | = vigept mp(P).
wong thang d. Cach 2 (P) ,
% Goi H =d n(P). Thay pt tham s ctia d
vao pt mp (P) ta tim dwoc toa do H. ¢
' ! Xy =2X, — X
8.4. Tim diém A’ déi A WA
xtrng véi A qua < Ta c6 Hlatrung diém AA' =Y, =2y, —VY,-
dwong thang d. 7, =21, -1,
+ Lap phwong trinh mp(Q) biét — .4y
. (Q) chitadva (Q) L (P): (@)
Trwong hop 1: 3 1k
d song song mp (Q) qua diém Aed. e L — —
, (P). (Q) 6 VTPT n, = [@, n?] . d
8.5. Viét phwong
trinh dwong thing + Lap phwong trinh d’ 1a giao P)
d’ 1a hinh chiéu tuyén hai mp (P) va (Q):
ctia dwdng thing Chon hai diém M, N thugc d’ @
A bang cach tha
d trénmp (P). Trwong hop 2: & Tim Y .
d cit mp (P) tai X=0——>Y, zZ vathay
mot diém. y=0—"""sx, z (d&ivoi
hé hai pt (P), (Q)). P)

Viét ptd qua M, N.

XIV. GAN TOA PO VAO HINH HOC KHONG GIAN

1. Gan toa d6 d6i véi hinh chop

1.1. Hinh chép cé canh bén (SA) vudéng goc véi mat day:
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Pay la tam giac déu

* Goi 0 la trung diém BC. Chon hé
truc nhw hinh vé, AB=a=1.
» Toa do cac di€ém la:

0(0;0;0), A(O;?;Oj, B(—%;O;Oj,

C[%;O;Oj, S[O;g;OH]-

=SA

Pay la tam giac can tai A

* Goi O la trung diém BC. Chon hé
truc nhw hinh vé, a=1.

* Toa do6 cic diém la:
0(0;0;0), A(0;0A;0), B(-0B;0;0),

C(0C;0,0), SEO;OA;OHJ.

=SA

Pay la tam giac can tai B

* Goi O la trung diém AC. Chon hé
truc nhw hinh vé, a=1.

= Toa d¢ cac diém: 0(0;0;0),
A(-OA;0;0), B(0,0B;0),

C(0cC;0;0), S(—OA;O;OH ]

=SA

Pay la tam giac vuong tai B
S

= Chon hé truc nhw hinh ve, a=1.
= Toa dd cac diém: B=0(0;0;0),
A(0; AB;0), C(BC,0;0),
S (0; AB; BH j

=SA

Pay la tam giac vuong tai 4

= Chon hé truc nhw hinh ve, a=1.

= Toa dd cac diém: A=0(0;0;0),
B(0;0B;0), C(AC;0;0),
S(0;0;SA).

Pay la tam giac thwong

* Dung dwdng cao BO ciia AABC.
Chon hé truc nhw hinh vé, a=1.

= Toa d¢ cac diém: 0(0;0;0),
A(-OA;0;0), B(0,0B;0),

C(0C;0;0), S(—OA;O;OH ]

=SA

Pay la hinh vudng, hinh chir
nhat

e ¢
= Chon hé truc nhw hinh vé, a=1.
= Toadd A=0(0;0;0),B(0;AB;0),

C(AD;AB;0), D(AD;0;0), S(0;0;SA).

Pay la hinh thoi

= Chon hé truc nhw hinh vé, a=1.
= Toadd O(0;0;0), A(OA;0;0),
B(0;0B;0), C(-0C;0;0)

D(O; -0D;0), S (OA; 0;0H j

=SA

Pay la hinh thang vudng

* Chon hé truc nhw hinh vé, a=1.
= Toadd A=0(0;0;0),

B(0; AB;0), C(AH; AB;0),
D(AD;0;0), S(0;0;SA).
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1.2. Hinh chép cé mat bén (SAB) vudng goéc véi mat day
Pay la tam giac, matbén latam | Paylatam giac can tai C (hoac | Payla hmh vuong -hinh chir nhat
giac thwong déu), mat bén la tam giac can tai - ;

(2

= V& duwong cao CO trong AABC.

Chon hé truc nhw hinh, a = 1. hu hink
= Ta cé: 0(0;0,0), A(0;0A0), truc niir nin,
0;0H;0K

=SH

B(0;-0B;0), C(OC;0;0), s(

|

S (hoac déu)

* Goi O la trung diém BC, chon hé

= Ta cé: 0(0;0;0), A(0;0A0),
B(0;-0B;0), C(OC;0;0), S(0;0;S0)

* Dung hé truc nhw hinh, chona =
1.

= Tacé: A=0(0;0;0),B(AB;0;0)

a=1.

AH;0; AK

=SH

C(AB;AD;0),D(0; AD;O),S(

|

1.3.

Hinh chép déu

Hinh choép tam giac déu
Goi 0 1a trung diém moét canh day. Dung hé truc
nhu hinh vé va a = 1. Toa d6 diém:
BC

0(0:0,0), (ABf J,B(—7ooj
—;0;0

(3

)
ABA/3

S O—OK .
6 s
=OH

Hinh chop tir giac déu
Chon hé truc nhw hinh véi a = 1. Toa d6 diém: 0(0;0;0),

M00 BOAB*/_O C—MOO

=0A =0B =-0A

AB+/2

D 0——0

=0B

$(0;0;50).

2. Gan toa do doi véi hinh ling tru

2.1. Lang tru dirng
Hinh lap phwong, hinh hdp chir nhat Lang tru dirng day la hinh thoi
Dung hé truc nhw hinh vé v&i a = 1. Toa d6 diém: Goi O 1a tam hinh thoi day, ta dung hé truc nhw hinh
42 A=0(0,0;,0), | voi

| : 7 B(0;AB:0), p_ ¥ » 0(000),

7 i « C(AD;AB:0), | 5 = A(-OA0:0),
= . D(ADI00), o B(O?O.B;_O)’

go-=T ; A (0;0; AX), gl C(0C;0:0),

! ’ B(0; AB; AN), | | oo D(0;-0D:0),
C'(AD; AB; AX'), D'(AD;0; AA'). ‘ A (-OA0; AN),
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B'(0;0B; AA'), C'(OC;0;CC’), D'(0;-OD;DD’)

Lang tru tam giac déu
Goi O la trung diém mat
canh day, chon hé truc
nhuw hinh vé véia = 1.
Ta cé:

0(0;0;0), A(%;O;Oj,

(v!
”

Lang tru dirng c6 day tam giac thwong
5. fz " Vé duong cao CO

| trong tam giac ABC
: va chon hé truc nhuw
| hinh vé véia = 1.
Toa do diém la:
0(0;0;0), A(OA;0;0),

(\'.’
"

B(—E;O;Oj, C(0;0C;0), B(-08;0:0),
2 c(0;0C;0),
A(OA,O,AA), A'(OA,O,AA'),
B'[—%;O; BB'j, c'(0;0C;CC). B'(-OB;0;BB'), C'(0;0C;CC).
2.2 Lang tru nghiéng:

Lang tru nghiéng c6 day la tam giac déu, hinh chiéu cta
dinh trén mit phang déi dién 1a trung diém mot canh
tam giac day

A TZ C

* Dung hé truc nhu hinh vé, ta dé dang x4c dinh dwoc
cac diém O, A, B', C’, A.

* Tim toa d6 cic diém con lai thong qua hé thirc vecto
bang nhau: AA'=BB'=CC'.

Lang tru nghiéng cé day la hinh vudng hoac
hinh chit nhit, hinh chiéu cia mét dinh 1a méot
diém thudc canh day khong chira dinh dé

* Dyng hé truc nhuw hinh vé, ta dé dang xac dinh
dwoc cac diém O, A", B',C', D', A.

* Tim toa d6 cac diém con lai thong qua hé thic
vecto bang nhau: AA'=BB'=CC'=DD'.




