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Ciu 1 (2,0 diém). Tim tt ca gié trj cta tham s6 m dé phuong trinh sau c6 hai nghiém phén biét

V3x +S5x+m =2x+] .

Ciu 2 (4,0 diém).

1) Mét nha mdy sir dung ba déy chuyén dé san xuét banh keo va cho ra thi trudmg hai san pham: gbm
logi | va logi 2 trong m¢t chu trinh san xuft. Dé san xuét ra mot tin san phim loai | cin sir dung day chuyén
! trong | gid, day chuyén /f trong 2 gio va day chuyén J// trong 3 giés, dong thoi nha may thu vé khoin
lgi nhudn 40 tri¢u dong. DE san xuét ra mot tan san pham loai 2 can sir dung diy chuyén / trong 6 gio.
diy chuyén // trong 3 git va day chuyén /// trong 2 gid, dong thai nha may thu vé khoan loi nhuan 30
triéu dong. Biét ring day chuyén / hoat dgng khong qua 36 gio, day chuyén // hoat dong khong qua 23
gio va day chuyén /I hoat dong khong qua 27 gio. Hay 1ap phuong 4n san xuit cho nha may dé tién 1
thu duge nhiéu nhat.

2) Tir cac chir s6 1,2,3,4,5,6,7,8,9 c6 thé lap dugc bao nhiéu sé tu nhién ¢6 S chir sb ma trong cac
s 1ap duge moi chir s6 c6 mét khong qua hai 1an.

Ciu 3 (4,0 diém).

1) Giai phuong trinh (Jcz +6x+13)(3J5x+9 -2J3x+4)= 33x+65.

x'+3x" +6x=y" -6y" +15y-18

3Jay-7+4(y-2)V3x+1=3x +10x+12

2) Giai hé phuong trinh {

Ciu 4 (4,0 diém).

1) Cho tam gidc ABC vuéngtai A ¢6 AB=1, AC =3.Diém M thoa man MA+2MC - 0. Puomg

cao AH ciatam giac ABC cit BM tai /. Chimg minh ring JA+6IB+2IC =0.
2) Cho tam giac ABC c6 tam dudng tron ndi tiep / va dj dai bacanh AB=¢,AC =b ,BC = a thoa

min a+b+c= \13(1.4 + B + IC). Chimg minh ring tam gidc ABC déu.
Ciu 5 ( 2,0 diém). Trong mit phing t9a do Oxy, cho tam gidc ABC c6 duomng cao AH va trung tuyén
BM . Diém A thudc dudng thing d:2x+3y-5=0, dudng thing BM di qua [X23;-2). Biét rang
H(0;-3), 1(2;1) la trung diém canh AB va Bcb tga d la cic s nguyén.

1) Tim t0a 46 diém cic diém A4 va B.

2) Tinh dién tich tam gidc DAC.

Ciu 6 (4,0 diém). .
1) Cho céc so thuc duong a,b,c théaman ab+bc +ca+abc =4. Chimg minh réng
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2) Cho b3 ba s6 thyc khong déng thdi bing nhau (a;b;¢). Ngudi ta thyc hién lién tiép cae thao tic
thay bg ba sb dang c6 thanh bd ba sb méi. Mi lan tir bd ba s6 (x;y;2z) dang ¢6 s& dugc thay bai b sb
(x=y:y-7z-x). Chimg minh rang tr b) s6 (a:4;¢). sau hiru han bude thye hién theo quy téc d4 cho,
trong b3 ba sb thu duge sé cé it nhit mdt sd 16n hon 100.



Loi giai tham khao
Nhom hoc sinh Truwomg THPT chuyén Lé Quy DPon, Ba Ria — Viing Tau

Bai 1 (2.0 diém): Tim tét ca gia tri cua tham s& m dé phuong trinh sau c6 hai nghiém phén biét
357 +5x+m=2x+1
Loi giai:

3x +5x+m=2x+1

-1 -1

X2— X=>—

& 2 = 2
3P +5x+m=4x" +4x+1 X—x+l=m (1)

Xét f(x)=x"—x+1 (xz%l)

Ta c6 bang bién thién sau:
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Véy phuong trinh da cho c6 2 nghiém phan biét << m € [Z’E}

Bai 2 (4.0 diém).

1) Mot nha may st dung ba day chuyen dé san xuat banh keo va cho ra thi truong hai san pham gbm loai 1 va
loai 2 trong m6t chu trinh san xuat. Dé san xudt ra mot tan san pham loai 1 cln sur dung day chuyén / trong
1 gio, day. chuyen [T'trong 2 gio va day chuyen [I1 trong 3 gio, ddng thoi nha may thu vé khoan lgi nhuan
40 triéu dong. Dé san xuét ra mot tan san pham loai 2 can sir dung day chuyén 7 trong 6 gio, day chuyen 11
trong 3 gio va day chuyén /I trong 2 gio, dong thoi nha may thu vé khoan lgi nhuan 30 triéu dong. Biét
rang ddy chuyén 7 hoat dong khong qua 36 gio, ddy chuyen IT'hoat dong khong qua 23 git va ddy chuyen
111 hoat dong khong qué 27 gio. Hay lap phuong 4n san xuat cho nha méy dé tién 1ai thu dwgc nhidu nht.

2) Tr cac chir s6 1,2,3,4,5,6,7,8,9 co thé 1ap duoc bao nhiéu sé tw nhién c6 5 chir s6 ma trong cac sé 1ap

duoc, mdi chir s6 ¢ mat khong qua hai 14n.
Loi giai:
1) Goi x,y lan luot 1a s6 tan san pham 7, 1] duoc san xuat (x,y > 0)

Ta c6 hé bét phuong trinh:



x>0

y20

J x+6y<36 (1) S tién lai la F(x;y)=40x+30y(triéu dong)
2x+3y <23

[3x+2y <27

Mién nghiém cua (1) la mién luc giac OABCD véi

0(0;0), A(0;6), B(%%), C(7:3), D(9;0)

Ta co:

+17(0;,0)=0 + F(9,0) =360

+ F(0,6)=180 +F(E'£}=@
+ F(7,3)=370 3'9 3

Vdy dé tién lai nha méy thu dwoc 1a 16n nhét thi nha méay nén sén
xuat lan lugt 7 va 3 tan san pham loai /,//

=1

2) S6cacsdco s chirsbtirbo {152;3:4:,5,6;7,8,9}1a 97 s6.
Ta xét cac s6 ma trong d6 6 chir s6 xuét hién qua 2 1an.

- Truong hop 1: Sb ¢co chir s6 xuat hién 3 lan
o 86 cach chon vi tri 3 s gidng nhau la: C7 cach
= S6 cach chon s d6 1a 9 cach
e S cach chon 2 s6 con lai néu chiing gidng nhau: 8 cach
e S cach chon 2 s con lai néu chiing khac nhau: Af cach

=C6 C3.9.(8+ 47) s6

- Truong hop 2: Sb co chir s6 xuat hién 4 lan

e S6 cach chon vi tri 4 s6 gidng nhau 1a: C; cach
»  S6 cach chon s d6 13 9 cach

e S& cach chon sé con lai la: 8 cach

—=C6 8.9.CY sb

- Trudong hop 3: S6 co chir s6 xuat hién 5 lan

—=>C6 9 s6

Suy ra: C6 9° = C2.9(8+ 47 ) ~8.9.C5 -9 = 52920 56 thoa mén dé bai

Bai 3 (4.0 diém).
1) Giai phuong trinh (x” +6x+13)(3J5x +9-23x+ 4) =33x+65

x+3x° +6x=y°-6)* +15y—18

2) Giai hé phuong trinh
g - {3 4y—7+4(y—2)+/3x+1=3x> +10x+12

Loi giai:



1) Taco:

(x* +6x+13)(3J5x +9-2 /354 4): 33x+65 Didu kién: x > 134-

33x + 65
3V5x +9+23x +4
x> +6x+13 ]

<:>(x2+6x+13)( J—33x+65

< (33x+65 -1|=0
( )[3\/5x+9+2x/3x+4

&7 +6x+13=35x+9+243x+4 (Do 33x+65>0)

© x? +x=3(Vx+9 - (x+3))+2(VBx+4—(x+2))

<:>(x2+x) 14 - % 2 =0
V3x+9+(x+3) V3x+4+(x+2)
x =0 (nhan)
x=-1 (nhén)

3 £

\/5x+9+(x+3)+\/3x+4 +(x+2) =0 ()

=
1+

Ta co:

3 4
>0 Vx=2——

4
V3x+4920 VxeR=V5x4+94+x+3>0 Yy 2= —n08———
3 J5x+9+x+3 3

Tuong tu:
2
V3x+4+(x+2)

>0 szﬁi
3

Do d6 (1) vo nghiém

Viay phuong trinh da cho co6 nghiém S = {1;0}

Diéu kién:

x*+3x* +6x =)' -6y" +15y-18 (1) Y=y
3Jay—7+4(y-2)Bx+1=3x>+10x+12 (2) -1

Ta co:

()& (x+1) +3(x+1)=(y-2) +3(y-2)
bit u=x+1, v=y-2, c6:
(u—v)(uz+1,4.rv+v2 +3):0

u=y
- FRPS. DY (%)

2
TH1: v +uv+v* +3=0 co: u2+uv+v2+3=(u+%v] +%v2+3>0:>(*)v6 nghi¢m

TH?2:Véi u=v,khi d6: y=x+3, thay vao (2)c6:



3VAx+5+4(x+1)4/3x+1=3x" +10x +12
& (Vx5 -3) +(2x+2- 2B +1) +2(x-1) =0
(\/4x+5 —3)2 >0 VxeR

’ X
Tacé:<(2x+2—2\/3x+1)220 VxeR Déu"="xdyra <{2x+2-23Bx+1=0<

2(}6—1)2 >0 VxeR

Suy ra: y =3+1=4(nhéan)
Viay hé phuong trinh da cho c6 nghiém S = { (1;4) }

Bai 4 (4.0 diém):

JAx+5-3=0

=1

il o)

1) ChoAABC vudng tai Acé AB=1, AC =+/3.Diém M thoa man MA+2MC =0. Duong cao AH clia
AABC cat BMtai 1. Chiang minh rang; JA+6IB+2IC =0

2) Cho AABC ¢6 tam duong tron noi tiép / va d6 dai ba canh AB =c, AC =b, BC =a théa man
a+b+c=+3(I4+IB+IC). Chimg minh ring AABC déu.

L gidi:
1)
Goi N la diém thuéc AH sao cho BN //AC

2ac=22 ()

Tacd: AM =§_AC =

canc=28 L ycposo

B

+ BAH = HBN = ACB=30°

+ BE =it BAY AB =sin 30° 1= % 5

can=BH__B 5
cos30° 3

Tir (1) va (2)= AM =2BN

AC/IBN =M _AM _,
B BN

—3IM =2BM < 9IM +6MB =0
Ta co: IA+61B+2IC

=9IM + MA+6MB+2MC =0

= dpcm



2) A

) o S B IC*
Chirng minh bo dé: + + 2 =
bec ca ab

1 E

Tacé: p=AF+BD+CE < AF=p-BD-CE=p-a
Khi do:

+ 1A = AF? +IF? = (p-a)’ +[§]
p

B D C
c>IAE:(P—a)2+(p_“)(f"b)(ﬁ—c):bC(P—a) ?
F ® Taco 1= A 1B IC° ,(A+IB+ICY
Tuong tr " be ca ab  ab+bc+ca
P Vi) P V). & I4+IB+IC <Jab+botea < 2H0¥C

NE]

Déu "="xay ra <>a=b=chay AABC déu

P p

2 2 2 Ty
R e M
bc ca ab p Suy ra dpcm

Bai 5 (2.0 diém):
Trong mit phang toa do Oxy, cho A4BC ¢6 dudong cao AH va trung tuyén BM . Piém A thude duong thang
d:2x+3y—5=0 dudong thang BM di qua D(23;-2). Biétrang H (0;-3), /(2:1)la trung diém canh 4B
va B ¢o toa d0 la cac s6 nguyén.
1) Tim toa do diém cac diém 4 va B.
2) Tinh dién tich ADAC. 6

Loi giai:

1) Aed:2x+3y—5=0:>A[a;5_320] v6i a 1a hoanh do diém A N\,\

Do 7(2:1)la trung diém AB = B[4—a; 2";1]

Khi do: ﬁ:[a;”;zaj; H—B=[4_a_2a;10]

bl

Cc

-~

Do HALHB@ﬂ.ﬁ?—0<:>a(4—a)+[l4;2a](2a;mj—0<:>a——2 (Do toa d6 Bnguyén)
Khi do: A(-2;3) va B(6;-1)
2) Phuong trinh dudmg thing BC: *—° = F—0) S x-3y-9=0

6-0 (-1)-(-3)

Twong ty, phuong trinh duong thang BM :x+17y+11=0
Ta c6 IM la dudng thang di qua 7(2;1) vanhan « = (1;-3)lam vecto phap tuyén

—>Phuong trinh dudng thing /M :x—3y+1=0



Vi M la giao diém cia BM va IM = M [‘75_71)

Vi M la trung diém ACva C e BC = C(-3;-4)
Phuong trinh duong thang AC: 7x—y+17=0
Goi Z la hinh chiéu cua Dtrén AC

Taco: S, = %.AC,DZ = % \/(_2 )+ (-()

7.23—(-2).1+17
F[2-(2) |—90(dvdt)
N7 +1°

Bai 6 (4.0 diém):

2) Cho a,b,c € R théa man ab+bc+ca+abc =4. Chimg minh rang:

1 1 1 3
+ + p S
a+l b+1 c+1 2

3) Cho b ba s6 thuc khong dong thoi bang nhau (a;b;c¢). Ngudi ta thue hién lién tiép cac thao téc thay bo ba
s0 dang c6 thanh bo ba s6 méi. M6i lan tir b ba s6 (x;y; z) dang c6 s& duoc thay boi bo s6
(x—y;¥—z;z—x). Chitng minh rang tir b s6(a;b;¢), sau hiru han budc thuc hién theo quy tac da cho,
trong b ba s0 thu dugc s€ ¢ it nhat mot so 1én hon 100.

Loi giai:
1) Dpem

b+bc+ca+2(a+b+c)+3
e S (a C) >§<:>a+b+c+323abc+ab+bc+ca<:>a+b+c+324+abc

abc+ab+bc+ca+a+b+c+1 2

Sa+b+cez2abe+l < a+b+ce-2abe =1

b+c) b+c)
Ta co: 4:abc+ab+bc+cas(a+2;c) +(a+ ;L) S a+b+c=23 (doa+b+c>0)

Lai co: 4 =abc+ ab+bc+ca> abe + 33 (aubc)2 Sabe<]
Do do, suy ra: a+b+c—2abc>3-2=1 (dpcm)
2) O lan thay dau tién, thay bo s6 (a;b;c) > (a—bib—c,c—a)
Nhén thdy ring bat ddu tir 1an thay thi 1 tr di thi tong ba sé trong bd ba sé méi ludn co téng bang 0.
Goi D, (n € N*) la dai luong c6 gia tri tong binh phuong ba s6 dugc thay lan thit 7+1 tir bd (a;b:c) ban dau.
Khi do, ta co: D, =x>+y* +2°

Sau lan thay thir 2, ta thu duwoc ba s6 x— vy, y—z;z — x va dai luong D tuong tmg la

2

D, =(x~y)2 +(y~z)2 +(zAx) =3(x2 +y° +zz)u(a+b+c)2 =3D,

Ta thay rang sau mdi lan thuc hién budc thay thi dai lwong D co gia tri ting gép 3 1an. Nhu vay sau #+1 lan thay
thi dai lvong D, =3".D,



3.200°
2.D

=0

Bing quy nap, ta d& chimg minh: 3" >2n Vne N nén D, >2nD,. Chon n sao cho »n>

= D, >3.200°
Gia sir khi 6 ta dang c6 bo (m;n'; p) véi D, =m* +n"”+ p* >3.200°. Do do, mét trong ba s6 m*,n”, p* phai
c6 gia tri 16n hon 200” (do m,n', pkhéng dong thoi bang nhau).

n'>200

Khong maét tinh tong quat, gia su n" >200° & '
n'<-200

+Néu n'>200=dpcm

: m>100
+Néu n'<-200=-n'=m+p>200=> = dpem
p>100
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