Dién dan toan hoc VMF

LOI GIAIDE SO 1

Cau I:
2x
) y= ()
x+2

* TXD: D=R\{-2}

* Chiéu bién thién:

- G161 han va tiém cén:

2x 2x

+) lim y = lim = lim 5 =2
x—>+o0 x>t x4 xoFw x(l n 7)
X
= TCN: y=2
#) lim y= lim 2~ = o
x—>-2% x»25 x4+ 2
= TCDb: x=-2

Giao diém 2 duong tiém can: 1(-2;2)
- Su bién thién:

> 0Vx € (—o0; —2) U (—2;40)

Taco: y'= 12y

— Ham sb ddng bién trén (—oo;—2) U (=2; +00)
— Ham sb khong c6 CP ; CT.
* Po thi:

fxh=

X2

N

*Nhan xét: Db thi ham sb gdm 2 nhanh va nhan 7(-2;2) lam taim ddi xing.
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2)
Ta c6: TAm dbi xtmg : 1(-2;2)

GgiM(a; 2a j;Me(z)
a+2
-Phuong trinh tiép tuyén tai M cua (/) la:
. 2a
y=rf'a)(x—a)+
a+2
4 2a
S y= ~(x—a)+
(a+2) a+?2
P 4x B 4a 2a* +4a
4 (@a+2) (a+2) (a+2)
2
- 4x . 2a N
(a+2) (a+2)
4-2) 24’ ‘—8—2(a+2)2+2a2
2)? 2)? 2)?
Ta cord(I;A) =42 (a+2)] _ (@+2)
16 16
—+ —+1
(a+2) (a+2)
-16-8a 8
22
o d(I:A) = (al+ ) _ ci+2 _ l 8
6 C+1 764+1 762+(a+2)2
(a+2) (a+2) (a+2)
-Theo BDT Co6-si ta co:
16 S+ (a+2)’ 22416 =8
(a+2)
-, |16 ~+(a+2)’ 28
(a+2)
& ; 8 <8=22
6 S+(a+2)’
(a+2)

‘ a=
Dau = xay ra khi (a+2) =4@[
a J—

Suy ra : Maxd(I;A) = W2 e {a B
a

*Véi a=0=M(0;0)
*Voi a=—4= M(-4;4)
Vay M (0;0) va M (-4;4) 1a2 diém can tim O.
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Cau II:
1)

sin x.sin 2x +sin 3x = 6.¢cos’ x

< 2sin” x.cosx +3sinx —4sin’ x—6cos’ x =0

< 2sin” x.cos x +3sin x(sin” x + cos’ x) —4sin’ x —6¢cos’ x =0
< 2sin” x.cosx +3sin’ x + 3sin xcos® x —4sin’ x —6¢cos’ x =0

& —sin’® x+ 2sin? x.cos x + 3sin xcos* x —6¢cos’ x =0

-Xét: cosx=0=>sin’ x =0 < sinx = 0(vo ly)
-Xét cosx # 0. Chia ca 2 vé cho cos® x ta duge:
—tan’ x+2tan’ x+3tanx—6=0

x=2rtkn
3

tanxzx/g
oltanx=—B< XZ%-F]WT (keZ)

t =2
anx x=arctan2 +krx

x=2tkn
3

Vay phuong trinh di cho ¢6 nghiém : | x = % +kr  (kez)y O.

x=arctan 2+ kx

2)
m+m+\/x2+y2—2y—3=\/x4—16—y+5
4-2>0 xe[-2,2]
1+4x20 x> — x=2
Pk x2+y2—2y—320<:> 5 42 {y2—2y+120
) X"+y =2y-320
¥ 1620 X € (—o0; —2]U[2;+0)

-Véi x =2 ta c6 phuong trinh:

344" =2y+1=5-y

S 3+|y-1=5-y
THIL: y>1

Ta c6 phuong trinh: 3+ y—-1=5-y @yz%(TM)
TH2: y<l1
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Ta c6 phuong trinh: 3+1-y=5-y<4=5(voly)

x=2
Vay phuong trinh c6 nghi¢m 3 0O.
y==
2
Céau III:
x —x‘
i
'[ x*+3
Ta co:

+)x’ —x >0 < x € (—0; 0] U[1;+0)

+)x’ —x<0©xe[0'1]

:I——I dx

Tt I
X2 +3 X +3
1
x? +3—x—3dx+-[x +3—-x-3

S [=-—
}[ x*+3 x*+3

1
@I——I(l— - 23 jdx+j[1— - 3 jdx
¥ +3 xX*+3 X +3 xX*+3

0 1

dx

1

1 3

3 t 3
<:>I=—J.dx+£x2x+3dx+-(|:x2+3dx+jdx J- al dx—'!.—dx

x> +3 x°+3
1 2 1 3 2 3
PRI Y KLCAR ) W B RPN, 1G5 I R
29 x°+3 v X +3 29 x"+3 X" +3
T T R R ST N B 3
<:>I——x|0+51n(x +3)‘0+x|1——1n(x +3)L+J. = 3dx—.!‘x2+3dx
1 1 1 3
& I=-1+=(In4-n3)+2-—=(In12~1n4) +j " j dx
2 2 0 X+ 1x +3

<:>I=1+llni+A—B
2 9
¢ 3 t 3
-V(')iAzI 5 deéB:J- > x
0 X~ +3 X+
-Ta co:
1 1
+)A:I 23 S S
0o +3 O(XJ
\/,
Bati—tant:dx—
\/5 cost
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2. A T
-boi can: x=0—>t:0;x=1—>t=g

i \/5 k4
6 5. 6 z

Khi do: 4= | <051 j*/_(l“an Dt = [\de =3 ¢ _m3
, tan t+l tan’ £ +1 0 6

+)Hoan toe‘m tuorng tu voi viéc tinh B

-Tacd:B = J‘ dx:j.;dx

x*+3 l[sz .
=+
NE)

-Béti:tant:dx: \/52 dt;Déicén:x:3—>t=£;x=1—>t:£
\/5 cos” ¢ 3 6

- J§
3

Khidé:B:J‘ c()s t di = J‘\/_(l-i-tal'l t)d Ifdt_ 3x|3 __\/5
Jtan’r+1 tan” £ + 1
6 6

= A-B=0

:>I:1+—1ni=1+lng
2 9 3

Vay: I:1+ln§ O.

Cau IV:
A° &
[
1 id
e
B K- ’
[T G
L
| ‘5
I AR
ra b
-
Vi S
e = ==
J‘% €
f \
-
o H
-
B

-Ké:AH | BC;CK 1 AC'; CK cit AA'tai M
) {AH 1L BC
-Ta co:

— AH 1 (BB'C'C)= AH =a
AH L BB'

AB L AA'
“Ta co: — AB 1 (A4'C'C)= AB L CK
AB L AC
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AB 1 CK
CK 1 AC
CK 1 (4BC"
AA' 1 (ABC)
Do AAMC vuodng tai 4 nén AMC < 90° = AMC =@

KC KC 2a

+) AAKC vuong tai K = AC = = =
cos ACK cos(ﬁ—goj sing

=Tt do co: { =~ CK L(4BC')= CK =2a

D& iy ~ ((4BCH(ABO)) = (K- A1)

+)AC'KC vudngtai K = C'C = K/C\ = KC 2a

sin ACK sin(Z—ng cos @

+)AABC vuong tai A, AH 1 BC :

1 1 1 1 cosp 1 1 4-cos’o
T e T T T T AT 2
AH® AC® AB a 4a AB AB 4a
4a’ 2a
S AR =—" S AB=—
4—cos’ \J4—cos’ @
-Ta co:
Vi vne =CC'S,, =L cCrapac=L 24 20 2
‘ 2 2 cospsing /4—cos® @
=% = 4o
P Gin 0.coSPAl4—cos’ @
4a’
Vay : Ve pper = a.
weare sin .cos @.A/4 —cos” @
Cau V:

-Ap dung BDT Cb-si cho 2 s6 khong am ta cé:

a* +1> 2\a" =2a* & 9a* +9> 184>
-Tuong ty ta c6 duogc:
9h* +9>18h%:9¢" +9 > 18¢>

Cong theo vé ta dugc : 9(a* +b* +¢*)+27218(a’ +b° +¢*) (¥)
~Theo bai ta co: 9(a* +b* +c*)-25(a’ +b>+¢*)+48=0
& 9(a* +b* +¢*)+27-25(a” +b* +¢7)+21=0
Tir (*) suy ra: 0218(a* +b” +¢*)-25(a’ +b7 +¢*) + 21

VMF': diendantoanhoc.net Nickname: vietfrog



o

<:>7(a2+b2+cz)—2120

:>(a2+b2+cz)23

2 2 2
-Taco: P= a b + ¢
b+2¢c c+2a a+2b
S P= il + A + ¢
a’b+2ca* b’c+2ab®  c*a+2bct
Bb dé 1:

Cho x, y,z,m,n, p 1a cic s6 thuc duong.
: 22 2 (x+y+z)
Chung minh rang: x_+y_+z_2( Y )
m n p m+n+p
Ching minh:
X z

, A a2 A Y
Ap dung BDT Bunhyacopsky cho 2 b6 3 s6: —;—=;—
Jm I JE

ERCR e (OR
§+y72+z—pzj(m+n +p)2(x+y+z)

2 2 2 2

X z xX+y+z

C>—+—y +—2—( J )
m n p m+n+p

Bb dé 2:

(dpcm)

Dién dan toan hoc VMF

va \/%;\/;;\/; ta co:

7Y oG

Cho x,y,z1a céc s thuc duong. Chimg minh rang: (x+ y+ 2)2 > 3(xy + yz + x2)

Chung minh:

Ta c6 BDT tuong duong:

(X+y+Z)2 23(xy+yz+xz)

S X+ Y27+ 2(xy + yz+xz) 2 3(xy + yz + x2)
& (x=p) +(y-2)" +(z—x)’ 20( ludn ding)
Dau=xayrakhi x=y=z

**Ap dung B6 dé 1 ta co:
(a2 +b+¢° )2
- (a2b+bzc+cza) +2(azc+b2a +czb)
-Theo BDT Bunhyacopsky ta c6:

+)(a2b+bzc+c2a) = (a.ab+b.bc+c.ca) < \/(az +b? +c2)(a
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+) 2(azc +ba+ czb) = 2(a.ac+b.ba + c.cb) < 2\/(a2 +b’ +cz)(a2b2 +bc + czaz)

= (azb +b2c+cza) +2(azc+b2a +czb) < 3\/ a’+b’ +cz)(azb2 +b%c? +c2a2)

:(a2b+b2c+cza)+2(azc+b2a+czb)S\/3(a2+b2+c ) ( b+ 2cz+czaz)
)<

-Ap dung Bb dé 2 ta co: 3(a2b2 +b°c* +c’a’) < (a +b’ +¢ )2

:(a2b+b2c+cza)+2(azc+b2a+czb)S\/3(a2+b2+c ) (a +b* +c* )2
(

<:>(a2b+b2c+cza)+2(azc+b2a+czb) S\/3 a’+b* +c )

-Twr d6 suy ra:
ps (az+b2+cz)2 _ /a2+b2+cz 2321
\/3(a2+b2+c2)3 3 3
&S P21
Dau = xay ra khi {a:bzc Sa=b=c=1
a’+b*+c’=3

Vay MinP=1<a=b=c=1 0.

Cau Vla:

THI1: (d) codang: x=k

L fdaay=3 _ [[S-k=3
Theo bai: = . Tt d6 ta dé dang suy ra dugc k=2
d(B;d)=1 |1—k|:
=>(d):x=2
TH2: (d) codang: y=ax+b=(d):ax—y+b=0 (a#0)

|5a+b| 30
d(A;d)=3© Va* +1
d(B;d)=1 la—2+1b)

Ja* +1
-Tur (1) va (2)ta co: [Sa+b|=3|a+b-2|

{5a+b:3a+3b—6 [a—b+3=0
= =
S5a+b=6-3a-3b da+2b=3

-Theo bai: {
=1(2)

*Voéi:a-b+3=0
=b=a+3
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Thay vao (1) ta duogc:

|5a+a+3|

Lt

Ja* +1
<:>|5a+a+3|=3\/a2+1
< 6a+3|=3Va’ +1
<364 +36a+9=9a"+9
< 274> +36a=0

=>a=_?4 (Doa=#0)
NP 5
Toeddécodduoc: b=a+3==
-4 5
=>d):y=—x+—
(d):y 33
< (d):4x+3y-5=0

*Vo6i: 4a+2b=3
Ta co:

4a+2b =3 10a+2b=3+6a < 25a+b)=3+6a< sat+h=>1

Thay vao (1) ta duogc:
3+6a

2 | _,

Va® +1
& |6a+3|=6va> +1

& 2a+1=2va’ +1

S 4da’ +4a+1=4a* +4
@az%(TM)

T d6 c6 duoc: b= 3-4a

=0
3
=(d):y==
(d):y 2"
< (d):4y-3x=0

Vay c6 3 duong thing (d) théa min dé bai 1a: (d):3x—4y=0;

(d):3y+4x-5=0;
(d):x=2 0.
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Cau Vla:
2)
-Theo bai:
1 -1 —
(dl):zzizz—:vtcp n, (1;1;2)
1 1 2 1
x+1 y =z —
d):—=—=—=t 1;2;1
(@)= =g == e n,, (1,2:1)
-Goi (P) 1a mat phang can tim.
(P)I(d,) — [— — e
=vipt u, =\ n,;n, |= u,(-3;L;l
{(P)”(dz) i [d‘ dz] o )

Taco: (C):(x=1) +(y+1)° +z°=11
-Goi / 1atam cua mét cau (C) = I(1;-1;0)
-Gia sir (P) tiép xuc voi (C) tai M . Khidé : IM L (P)
- IM 13 duodng thing qua I(1;—1;0) va co vicp @E vipt LTP(—3;1;1)
x=1-3¢
ptIM:S3y=—-1+t¢
z=t
Ta co: M € IM = M (1-3t;—1+1;1)
Mit khac do M 1a tiép diém nén IM =R = IM* =11
& (1-3t-1)" +(-1+1-1)" +£ =11
<:>11t2:11<:>[t:1
r=-1
*Voi t=l:>M(—2;0;1)
Khi @6 : (P) 1a mp qua M(—2;0;1) va co vipt Z(—3;1;1)
=(P):3(x+2)+y+z-1=0
& (P):3x—y—z+7=0
*Voi t=1:>M(4;—2;—1)
Khi d6 : (P) lamp qua M (4;-2;-1) va co vipt u, (=3;1;1)
=(P):3(x-4)+y+2+z+1=0
& (P):3x—y—z—-15=0

Vay c6 2 mp thoa man dé bai: (P):3x—y—z-15=0va (P):3x—y—-z+7=0 0O,
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Ciu VIb:

1 1 1 1
S==C) ——C> +..+(-D)"=C5 " +..+(-)""'——C
2 2n 3 2n ( ) k 2n ( ) 27’l+1 2n

Taco: (1-x)" =C) —Ch x4+ CLx® +.4 (1) CL ot 4. (1) C2 X

1 1
= [(1=x)" dr=[[ €3, = Cp,x+ 2 +..4 (D)} O, & .+ (1) O ™ [ dx
0 0

Ta co
p 1 2n d 1 1 2n+1 1 1
+ _ — — =
)l( S ) Gt M e
Mat khac:

+)j[c§n —C,x+Ch ) o+ (1) O X L+ (<) OO dx
0

= j.andx—jCén.xdx+j-C§n .xzdx+....+j[(—l)k1 ' x dx+..+j[(—1)2" Cor.x™" | dx
0 0 0 0 0

1 1 1 l 1 1 - 1 n 1 n n+ !
:Cfn.x|0—ECzln.xz‘O+§C;n.x3‘0+...+(—1)k.E.C§n1.xk‘0+...+(—1)2 — Oy

2n+1" "7 o

=1-S
e 2n
Tur d6 suy ra: = =1-S&S5=

2n+1 2n+1
Vay S=—2" O,

2n+1
HET
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