Dién dan toan hoc VMF

PHAN CHUNG:

Cau I:
1. y=f(x)=—x"-3x"+4
a. TXb: D=R
b. Su bién thién
*) G161 han va tiém can
lim f(x)= lim (—x3 ~3x° +4) =Fow
= D0 thi ham s6 khong ¢6 tiém can.
*) Chiéu bién thién
x=0
y'=f'(x)=-3x" —6x; y’zOC{ )
xX=-

Bang bién thién:

X —00 2 0 +00

f'(x) - I + I -
flx) +oo\ 4
0 —0

-Ham s6 dong bién trén (—2 ;O)

-Ham s6 nghich bién trén (—oo ; —2) u(O ; +oo)
-Ham s6 dat Cyc dai taix=0 <y, =4
-Ham s6 dat Cyc ti€u tai x =2 <y, =0

c. Do thi

gab=ax =3l

o
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Dién dan toan hoc VMF

2.Goi A,B lan luot 12 diém CP va CT cta DTHS.
= A(0;4),B(-2,0)

PT dudng thang qua 2 diém cuc tri :
(AB):y=2x+4

< (AB): 2x—-y+4=0

Ta cé (C):(x—m)2 Jr(y—m—l)2 =5
Tﬁml(m;m+1) véR:\/g

Theo bai: (C) ti€p xuc v6i AB
‘2m—(m+1)+4‘ B

<:>‘m+3‘:5<:{

J5

m+3=5 m=2
=
m+3=-5

:d(I;AB)=R<:>

m=-8

Vay |m=2 va m =—8| la gid tri can tim o

Cau II:
1.

2 cos® (% cos? xJ =1+ COS(7Z' sin 2x)

& 1+cos(7r cos® x) = 1+cos(7r sian)

= COS(7Z' cos® x) = cos(ﬂsian)
mcos? x =mwsin2x+ k27 cos® x =sin2x + 2k

- 7 cos? x =—mwsin2x+k2x cos® x = —sin2x+2k

Do cos? x,sin2xe|:—1,1:|,keZ nén k=0

x—”+k'
cosx=0 - 4

-1 -1
Sltany=—<& x=arctan7+k'ﬂ (k'eZ)

cos® x = sin2x CoSXx =2 Sinxcosx
=
COSXx = —2 Sin X COS X

cos® x = —sin2x

1,
tanx =— xzarctanEJrk T

Thr lai thay thoa man.
Vay phuong trinh da cho c6 3 ho nghiém la:

-1 1
x=%+k’ﬂ;x=arctan7+k'7r;x=arctan5+k’n véik'eZ | o
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Dién dan toan hoc VMF

2.
V2x+4-242-x _ 12x-8 (*)
\VIx?* +16

PK:xe[-2,2]

2x+4-4(2-x)  12x-8
— Do2x+4 +2y2—x #0

J2x+4+202-x  \Jox*+16 ( o2y e )

(3] 4

(*)=

<:> =

2x+4+24/2 -« \/9x2+16

2

x=— (TM

[r-2
1 2
= (1)

J2x+4 +242—x \/9x2+16

Giai (1) :

(1) V92 +16 =24/2x +4 + 42 —x

©9x* +16=4(2x+4) +16(2-x)+16v2x +442—x
< 9x” +8x—-32 =168 - 2x°

Pat: 248 -2x% =t = =32 -8x°

PT < 9x*+8x—-32=8t

& x” +8x=8t+32-8x"

S x*+8x=t>+8t

<:>(x+4)2 =(t+4)2

x=t
= .
LH:—S (Loai dox>-2;t>0— VT >-2>-8)

Véix=t
x>0 x20 4\/5
Tacé: x =28 -2x" & =N =x=——(TM)
{x2—4(82x2) =32 3
9
4+/2 2
Vay phuong trinh da cho c6 nghiém x:T\/— vélng

VMEF: diendantoanhoc.net nickname: vietfrog



Dién dan toan hoc VMF

Cau III:
- j XSinx
1+ cos? x

Dattzn—x:dtz—dx
Déican:x=0—>t=7r'x—n—>t=0

Tacé:lz_[ T— t)sm( ]ﬁ ﬂ—t sm T— t "i 1—t su:t
5 5 1+cos

1+ cos® (71' 1+cos

T

@IZ”T sint dt—jf tsint di’=ﬂ'f sinx dt—j xsinx dtzzrj sinx2 g

1+cos” t 1+coszt 0 1+cos® x o 1+cos® x 0 1+cos” x
VA
SInx cosXx
o2l =] S _ﬁj_
1+ cos’ x 1+cos” x

2

bat cosx =tana = d(cosx) =
cos” a

FEA T T
boi can: x=0—>azz;x:ﬂ—>a:—z

,% % % L4 2
2= x| da :”IL: [da=rmds =7
% COS a(1+tan a) % cos? a 1 S 4
4 4 cos’a 4
2
:>I:ﬂ—
4
7[2
Vay |[I=—/| o
1y 4
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Dién dan toan hoc VMF

Ké OE;OF,;0G;OH vuong géc v6i SO
v6i E; F; G; H 14an luot nam trén SB; SC;SA; SD
Ta c6: (SAC) L(SBD);(SAC)n(SBD)=SO
{OE <(SBD)
= OE 1 (SAC)=OE LOF
OE LSO

= OE; OF; OS d6i mot vuong géc = O.EFS 1a mot ti dién vuong.
Ké SI L EF;1€EF
Ta c6: SO L OE;SO LOF = SO L(OEF)= SO L EF
SO LEF
SI LEF
Ké OK 1 SI = OK L(SEF)= OK =d(0;(SBC))=q
Xét : ASOI vuong tai O (doSO L mpOEF);c6 OK L SI
I S S

OK*> sO* or
Xét : AEOF vuong tai O (doFO L (SOE)):c6 OI L EF (do EF L mpSIO)
111

Or* OE* OF?

Nhu vay: { = EF 1(SIO)=(SIO) L (SEF)

1,11
OK?> SO* OE* OF?
1 1 1 1

—= + +

qg> SO* OFE®> OF?

Hoan toan tuong tu ta c6 dugc:
1 1 1 1

= + +
p> SO’ OE* OG>

Ta c6 duoc :

11 . 1 . 1
u* SO* OF* OH?
1 1 1 1
== +

0

. 1 1 2 1 1 1 1
Tadocod duge:—+—=—+—=—S+——+——+—-+ .
p> u g v SO° OE OF 0OG” OH
1 1 1 1
:—2+—2=—2+—2(dpcm)
puw q v
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Dox,y,z 6[1;3] nén a,b,ce{%;?)}

Ta chitng minh:

a+b+c+l+l+1£2—6
a b c 3

<:>a+b+c+ab+bc+ca£2—36 (*) (Do abc=1)
1 . .
Dou,b,ce{g,ﬁ} nén ta co:

(a-3)(b-3)(c-3)<0
<:>abc—3(ab+bc+ac)+9(a+b+c)—27SO
<:>9(a+b+c)—3(ab+bc+uc)£27—abc
<:>9(a+b+c)—3(ab+bc+ac)£26 (1) (Do abc=1)
Mat khéc ra cling c6:
3ot

& (3a-1)(30-1)(3c-1)=0
<:>27abc—9(ab+ac+bc)+3(a+b+c)—120
<:>9(ab+ac+bc)—3(a+b+c)327ubc—1
& 9(ab+ac+bc)-3(a+b+c)<26 (2)
Cong theo vé& (1) va (2) ta duoc:
6(a+b+c)+6(ab+ac+bc)326.2

26
<:>(u+b+c)+(ab+ac+bc)£?

Nhu vay BDT (*) duoc chitng minh. Tt d6 ¢6 dugc dpem o

PHAN RIENG:

Cau Vla.

1.
Theo bai:
{BEA:\/gx—y—\/gzO:

B(1;0
BeOx ( )

Dién dan toan hoc VMF

Do AABC vuong tai A, A va B cung thuoc Ox nén AC L Ox = x, = x,.
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Dién dan toan hoc VMF

Mat khac: C € A; A € Ox nén C(a;\/g(a—l));A(a;O)
Do C khong trung B néna#1
S ,sc =Pr (plantachu vi, r 12 ban kinh duong tron noi ti€p AABC)

Ta cé: 1
S —EAB.AC ( Do AABC vuong tai A)

ABC —

= AB.AC =2pr

& AB.AC=(AB+AC+BC).2 (*) (Do r=2)
Véi cac diém A, B,C nhu trén ta cé:
AB=|a-1]; AC =[J3(a-1)|;BC =[2(a-1)

Thay vao (*)ta duoc:

ja=11[V3(a=1) =2(|a~1]+[v3(a-1)|+[2(a-1))
=3(a-1) =2(3+J§)\a—1\

3(a-1)=2(3+3) i

7 By af3e3)

I 2(3+\/§) .

= 3 " a=3+23

= —2(3+\/§) ©L—12«/§(TM)
_u:T+1

*V6i a=3+2v3
Taco: A(3+2v/3;0),C(3+243,6+23)B(1,0)

7+4\/§'6+2\/§J

3 3
*VGi a=1-23

Tac6: A(-1-2/3,0);C(-1-243,-6-24/3)B(1;0)

Suy ra:G[

2-43 —6-243
Suyra: G ;
3 3
Vay G(7+;LJ5;6+§@J va G{_2_34ﬁ;_6_32‘@J I3 hai diém c4n tim 0.
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Dién dan toan hoc VMF

Goi A 1a dudng thing qua M (3;1;0) va vuong géc véi () = vtep n, (2;-1;1)

x=3+2t
:>ptA:|y—1t
z=t
Goi H Ia hinh chiéu cia M trén (at).
Taco: He A= H(3+2t;1-t;t)
Mat khc: H € (a) = 2(3+2t)—(1-t)+t+1=0
o t=-1=H(1,2;-1)
Goi M Ia diém d6i xiing ctia M qua (a).
Khi d6 H 1a trung diém ctia MM’
:M’(—1;3;—2)
Ta c6: m(—S;l;ll) 12 vtcp cha dudng thang M'N
x=-1-8t'
= ptM'N:qy=3+t’
z=-2+11t'
Goi I” 1a giao diém ctia NM’ véi (o)
I'e M'N =1'(-1-8t;3+t;-2+11t")
Mal'e(a)=>2(-1-8t")—(3+t")+(—2+11t")+1=0
ot =-1=1'(7,2;-13)
Ta c6: |IM - IN|=|IM'~IN|<|M'N|
Diu"="xdyrakhil=M'Nn(a)e =1’
=|IM-IN| =|M’N] khi va chi khi I(7,2;-13)

Vay |1(7;2;-13)| 1a diém can tim 0.
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Dién dan toan hoc VMF

Cau VIIa.
Goiz=x+yi

Ta c6: ‘z—i‘+‘z+i‘:4

JF+(y+1) <4 ¥ +(y+1) <16
fa A 2
2y =16+2y—-8x* +(y+1)  |y+4=2yx"+(y+1)

2

¥ +(y+1) <16 X +(y+1) <16
Sqy=2—4 Sy>—4
Y +8y+16=4x" +4y” +8y+4  |4x* +3y* =12

¥ +(y+1) <16

Sqy=2—4
2 2
x_ + y_ =1
3 4
Nhu vay tap hop cdc diém biéu dién s6 phic z 1 cic diém nam trong

2

2
Hinh tron x° +(y + 1)2 <16 va Elip % +yz =1 sao cho cdc diém

trén Elip luon thoa man: y > —4 .
2 2

Béng hinh v& ta suy ra dugc tap hop céc diém biéu dién z 1 Elip: % + yZ -1

2 2

Vay tap hop cic diém biéu dién s6 phiic z 12 Elip: % 4 yZ -1o.
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