Bai tham gia thi thu dai hoc VMF
Pé 56 3
Ho tén: Tran Ngoc Tién
Lop: 1141
Truong: THPT Duong Quang Ham- Van Giang-Hung Yén

Bai lam
Cau I: cho ham $O y= f(x) = x* +2(2m+1)x*> =3m
I.1: khao sat va v& dd thi ham s6 khi m :%
Khi m:% thi = x* + 87 _g

a/ tap xac dinh: D=Rr
b/ chiéu bién thién:

*) dao ham va cuc tri:
y'=f'(x)=4x +16x
S'(x)=0
& 4x°+16x=0

x:0:>y=—%

Ham s6 dat cuc tiéu tai x=0 va khong co6 cuc dai
*) diém udn:
y"= f(x)=12x7 +16 > 0Vx
Suy ra d6 thi ham s6 luén 16m
*) gidi han ¢ «:
im0~ lim ' =2



¢/ bang bién thién:

X —© 0 +00
y’ - 0 -
y’ b +
y +00 0
9
2

d/ d6 thi:




f(x) = (x*+8.x2)-4,5 1

<

¢/ nhan xét:

Ham sb dong bién trén (0;+0)
Ham so nghich bién trén (—;0)
Ham sb ¢6 cuc tiéu 1a A(O;—%) va khong co cuc dai
Ham s6 1udn lu6n 16m | q
[.2: tim m d€ do thi ham s6 cat Ox tai 4 diém phan biét tao thanh 3 doan thang bang nhau:
Xet phuong trinh hoanh d¢ cua (C) va Ox:
*+22m+1)x* -3m=0 (1)

10



(C) cit Ox tai 4 diém phan biét lap thanh 3 doan thang bang nhau khi va chi khi phuong trinh (1)
c6 4 nghiém phan biét 1ap thanh cip s cong

Pbat x*=:>0

Thi phuong trinh (1) tr¢ thanh:

£ +22m+1)t-3m=0 (2)

Phuong trinh (1) c6 4 nghiém phan biét khi va chi khi phuong trinh (2) c6 2 nghiém duong phan
biét 0<z <1,

Diéu nay c6 duoc khi va chi khi:

Am* +Tm+1>0

A >0
2m-1>0 < m<—%
-3m>0 m<0
1
oSm<——
2

Khi d6, 4 nghiém phan biét ctia (1) 1a: —/1,;—J/1: /036
4 nghiém trén 1ap thanh cip s6 cong:

N
=
=2
= \/Z = 3\/2
=1, =9, (3)
Ma theo dinh 1 Viéte ta co: {jj S M
by =—am

Thay (3) vao h¢ (I) ta duogc :



Thay tir phuong trinh trén xubng dudi ri rat gon ta duoc :

12m* +37m+3=0
m=-3
__

12
Dé thay nghiém m=-3 thoa man céc diéu kién con nghiém m = —% thi khong

Vay véi m=-3 thi d0 thi ham sb cat Ox tai 4 diém phan biét 1ap thanh 3 doan thing bang nhau
Cau I1.1: giai phuong trinh: cos®2x+2cos2x—sin x+4 = 242 — sinx
Ta bién doi phuong trinh vé dang sau:
(cos®2x+2cos2x+1)+(2—sinx — 232 = sinx + =0

& (cos2x+1)* +(v/2—sinx —1)> =0

Vi vé trai 1a cac dai luong khong 4m nén tong ctia chung bang 0 khi va chi khi ca 2 dai lugng
d6 bang 0, tuc 1a:

{cos 2x+1=0

N2—sinx—-1=0

{cos 2x=-1

sinx =1



N x:%+k2.ﬂ(keZ)
Vay phuong trinh ¢6 nghiém 1a x =%+ k2r(keZ).
Cau I1.2: giai hé bat phuong trinh:
6x° /X’ —6x+5 = (x" +2x—6)(x’ +4)(1)

x+221+%(2)
X X

Tir bat phuong trinh (2) ctia hé ta thu duoc:
X —x*+2x-220
S (x-D(x*+2)=0
< x-120 (Vi x¥*+2>0Vx)
& x>
Quay tro lai viéc giai phuong trinh (1)
X —6x+5>0 >—l+x/ﬂ

Pidu kién xdc djnh:{ 1 o x>
x>

Vi diéu kién trén thi:
(1) < 6x° .\/(x (X’ +x-5) =(x" +2x—6)(x’ +4)

Ma véi x> _1+2‘/ﬂ thi x-1>0 va »*+x-5>0 nén ap dung bat dang thic AM-GM ta c6:

J— 2 J—
(2 +2x = 6)(x* +4) = 632 J(x = )(x" +x-5) < 6x2.% 1”2” 2 _3¢. (¢ +2x-6) (¥)

oy 1421 4 y ~ .
Ma vi x> +2‘/_ nén x*+2x-6>0, khi do, (*) s€ tuong duong voi:




3x* 2 x° +4
< (x=2)°(x+1)<0

—1+\/ﬂ>0)
2

oSx=2 (Vi X2
D& thiy nghiém »=2 thda man cac diéu kién
Vay hé c6 nghiém duy nhat 1a x=2
Cau III: tinh tich phén'

1=
‘[21+\/1 2x—x°
bat Vi-2x—x* =tx-1

=1-2x—x=x*-2tx +1

= 2x+x* =2xt—xt*

2t -2
*+1

= x=

2t +4t+2
(" +1)
Do1 can:
Khi x=—2 thi r=-
Khi x=-1 thi r=-1-2
Khi do:

-],

Ta s€ tim cac soO a,b,c thdéa man dang thirc sau:

= dx=

J~—1—f 27 +4t+2 SV 7 42t +1
21+\/1 A t(2t 2) I +1) R () (A))




Cau V:

> +2t+1 a b c
> =—+ +—5—Vt
tt-DE+1y ¢t t—-1 t+1
S +2+1=(a+b)’ +(c—a)’ +(a+b—c)t—a Vit

Dong nhat h¢ s6 ¢ 2 vé ta duoc;

a+b=0
a=-1
c—a=-1
S9b=
at+tb—-c=2
c=-2
—a=
112
= 1= ——t—= dt
-1 (z t—1 t2+1)
=—In|¢| _\/5+1n|t—1| _1_\/5—2arctant -1-V2 =In 2442 +£:£_@
- - -1 24242 4 4 2
A n2
Vay (=2 2=
1y 4 2

choa,b,c>0 va abc=1. Tim gia tr1 1én nhat cua:

P_\/a2+l+\/b2+l+\/c2+l
- a+b+c

Trude hét ta chimg minh bat ding thirc sau véi moi s thuc x:
Ve +1<V2.(e=Vx+1) (*)

That vay, bt dang thirc trén tuong duong véi:



2x—x+1 = x% +1
S22 +2x+2—dxx —4Sx +4x> ¥ +1

o Wx=1" =0

Pay la diéu ludn ding nén ta c6 diéu phai ching minh, dau “=" xay ra khi x=1
Quay tro lai bai toan V:

Ap dung bat ding thic (*) va bat dang thic AM-GM ta c6:

pe V2.(a+b+c+3-Ja—b-+o) y V2(a+b+c+3-3Yabe) A

a+b+c a+b+c

Dau “=" xdy ra khi va chi khi a=b=c=1
Vay maxP= 2 < a=b=c=1
Cau VIB.1:
Cho M(-1;0) va dudng tron (C) c6 phuong trinh x>+ (y+1)* =1. Viét phuong trinh dudng thing
(d) qua M cat (C) tai 2 diém phan biét A va B sao cho dién tich tam giac OAB 16n nhat.

Goi vecto phap tuyén ctia dudng thang (d) 14 7, = (a:b)
Vi duong thang (d) di qua M nén phuong trinh cta (d) c6 dang:
(d):ax+by+a=0
Xét phuong trinh giao diém cua (d) va (C):
ax+by+a=0
{xz +(y+1)° =1
Tir phuong trinh thir nhat cta hé ta dugc:

x:—QPJ,(Véic:é)
a



Thay vao phuong trinh dudi ta co:

Y+ +2yc+2y+1=0 (1)

(d) va (C) cat nhau tai 2 diém phan biét khi va chi khi phuong trinh (1) c6 2 nghiém phan biét:
<SA'>0

(c+1)>=(c*+1)>0

¢>0(%)

Khi do, 2 nghiém cua phuong trinh (1) s€ la:

—c—l+\/%

= 1+¢*

e

Y27 1+¢*

c—l—c\/%
X =—
1+¢
C—1+C\/%
1+¢?
Vatoadd 2 diém A, B s€la: A(x;y);B(x,;v,)

Xy, =

= AB=(x, ~x,)" + (3~ 7,)’

\/c 1- c\/% c+1- c\/Z_c —c 1+\/Z+c+1+\/z2

1+¢* 1+ c?

8¢’ +80 /
(1+¢?
Tro lai phép dat voi =2 taco:
a




8¢ 8ab
AB = =
\/l+c2 \/a2 +b°

Mait khac :
|a]
dp g =—F——=
G b
1 1 Ja 8ab  ~2a’h

=S8,,,=—d., .. AB=—. . =
OAB 2 (0;4B) 2 \/az +b2 a2 +b2 a2 +b2

ap dung bat dang thirc AM-GM ta c6 :

SOAB =

2 2 72 2 2 -
a +b ‘L+‘L+‘L+bz 41 "bz 4
3 3 3 27

Dau « = » xay ra khi va chi khi :
laZZbZ
3 —a=hmM3
b
—>0

a
Chon =43 thi =1
Vay dudng thang (d) c6 phuong trinh : (4):+3x+y++3 =0 thi tam gidc OAB ¢6 dién tich 16n
nhat.
Bai VI.B.2 :
Ta thay M 1a giao cua (P) va (d)
Goi (4) 12 dudng thang nam trong mit phang (P) va vudng goc véi (d) tai M :
Suy ra (A) s€ pha1 thuoc mot mat phang (R) di qua M(l -3 ;0) va vudng goc voi (d)
Khi do néu goi n, 1 vecto phap tuyén ctia mit phang (R) thi :
ny =u, =(2;1;-1)



Ma (R) di qua M(1 ;-3 ;0)

Nén phuong trinh mat phang (R) 14 :

=>(R):2x+y—-z+1=0

Khi do, (a) s€ 1a giao tuyén cua 2 mat phéng (P) va (R), phuong trinh (A) s€ thoa man he¢ :
xX+y+z+2=0

{2)5 +y—-z+1=0

x=t-1

= (A): y:—%t
Z:—1+i

Ma vi (d") L(d)

Nén (@)114)

Goi u, l1a vecto chi phuong cua (d’) thi :

Uy =U\ = (1;_%;%)

Goi H 1a chan duong vuong goc ké tir M t61 (d”), theo bai ra thi ta ¢6 mH =42 nén H thude
mat cAu tAm M, ban kinh 42, hay toa do cua H thoa man phuong trinh :

(x=1)?+(y+3)+2 =42 (1)

Vi MH 1(d') nén MH L (A)

Suy ra MH thudc mit phang (Q) vudng goc véi ()

Goi vecto phap tuyén ctia mit phang (Q) 1a n, thi:

N 31
n,=u, =(l,——;—
0 A ( ) 2)



Vi mit phang (Q) di qua M(1 ;-3.0) va c6 vecto phap tuyén Ny = (1;—%;%) nén phuong trinh

mit phang (Q) 1a :(0):2x-3y+z-11=0

Khi d6 thi MH 14 giao tuyén ctia 2 mat phang (P) va (Q), phuong trinh MH sé& thoa mén hé :
2x-3y+z-11=0

{x+y+ z+2=0

x=t
13 ¢

= MH : y=-tg 2)

5 5t
"4 4
Tur (1) va (2) suy ra H 1a giao diém ctua MH v6i mit cau (C)
Nén toa do H 1a nghiém cua hé :
x=t

= ——4 —
YTy

_d

z =
4 4
(x=1)’+(y+3)+z° =42

Thay x,y,z tir 3 phuong trinh trén xudéng phuong trinh cudi ta dugc

(1) +(—$+£+3)2 +(§—%)2 —4

& 42(t-1)7 =42

t=2
=
t=0



*) khi t=2 thi H(z;_%_g)

Khi d6, dudng thing (d’) c6 vecto chi phuong u, = (1;—%- by vadi qua diém H nén co

"2
x=2+t
1 11 3
phuong trinh :(d": y=-7-3
51
z=——+—t
4 2
*) khi =0 thi H(o;_%;
Khi d6, phuong trinh duong thang (d”) 1a :
x=t
N o 133
(d):qy=—"F=3t
5.1
z=—+—1
4
x=2+t x=t
A , \ 2 » ~o 1 11 3 \ 13 3
Vay c6 2 duong thang thoa man la Y=gt VA qy=—
51 1
z=——+—t z=—+—1
4 2

Bai VIIB :
Ki hiéu ao tréng=at, ao den=ad, quﬁn tréng=qt, quﬁn den=qd, ca vat tréng=cvt, ca vat den=cvd, ca
vat vang=cvv
Go1 A= * chon dugc moi loai 2 cai sao cho co it nhat 1 bo cung mau:



Ta xét sb cach chon théa man bat
*) truong hop 1: 1 cvv+1 cvd:
i lat
lgd { L 2yl
{lqt =| |lad = (CL.CL + C2).CL.C} =1680
2ad
lad
2qd = {mz = (CLC) +C2).C? =560
2ad

Truong hop nay co 62720 cach.
*) truong hop 2: 1 cvv+1 cvt:

lgd {lat . o
{Mf =| |lad = (C;.C; + C5)C;.Cy =1350
2at
lat
2qt = {lad = (CL.C,+C2).C: =675
| 2at

Truong hop nay c6 64800 cach
*) truong hop 3: 1 cvt+ lcvd:

dau tur viéc chon 2 ca vat:

= C,.C,.(1680+540) = 62720

= C}.C1.(1350 + 675) = 64800



[ (1at
lad

lgt
9 2ad

lat
2qd = {lad = (C51 .C71 + C72).C52 =560
2ad

lat
2qt = {lad = (CSI.C; + CSZ).Cé2 =675
2at

Truong hop nay c6 180040 cach
*) truong hop 4: 2 cvt:

lgd
1 2at

lat
2qt = {lad = (CSI.C; + Csz).Cé2 =675
2at

C6 56700 cach
*) truong hop 5: 2 cvd:

lgd 1 Al 2 2y
=|2at = (C,.C;+C; +C;).C..C, =1980

lat
lqt 1 1 2 1~
=| |lad = (C,.C; +C5).C,.Cs =1350

= C;.C,.(1980 + 560 + 675) = 180040

= C;.(1350+675) = 56700



lat
lqd 1 1 2 1~
=| |lad =(C,.C; +C7).C,.C; =1680

gt
2ad )
= C7.(1680+560) =47040
lat
2gd = | |lad = (CSI.C71 + C72).C52 =560
2ad

Truong hop nay c6 47040 cach
Suy ra:
|Q2, |= 62720 + 64800 + 180040 + 56700 + 47040 = 411300
|Q|=CL.CA.CE =620730
~p _1Q,|_ 411300
Q| 620730
Vay xac xuat dé co it nhat 1 bo cung mau la 0.6626

~ 0.6626



