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Thoi gian lam bai: 180 phat

Cau 1. (2 diém) Cho ham sé bac hai y = f (x) = mx? +(m—2)x+3.

a) Tim mdé y = f(x)la ham chan.

b) Tim mdé y= f(x)ddng bién trén (2;+w).

Cau 2. (2 diém)

a) Giai phuong trinh 2(X+1)V/3x+1+8vx+4 =x" +7x+18.

X2 +4y? +2xy +1=4x

b) Giai hé phuong trinh
) *P s {x(x+2y)2=8y2+7x+2

Cau 3. (2 diém)
a) Tim s6 nguyén duong n,n >4 biét: 2.C° +5.Ct +8.C° +...+(3n+2)-C! =1600.

b) Cho ba sé thuc duong X;y;z théa man x+y+z sg . Tim gié tri nho nhit cua biéu thic:

2 2 2
o z(xy+1) +x(yz+1) +y(zx+1)

yi(yz+1) 2% (2x+1) x*(xy+1)

Cau 4. (3 diém)
a) Cho tam giac ABC c¢6 AB= ¢ ,BC=a ,CA=b .Trung tuyén CM vudng goc v&i phan giac
trong AL va i—l\f = g\/5—2\/§ . Tinh g va cosA.
b) Cho tam giac ABC khong vudng véi do dai cac dudng cao ké tir dinh B, C lan luot 1a
h,, ., 6 dai duong trung tuyén ké tir dinh Ala m, . Tinh cos A , biét
h =8 h =6,m, =5.
Cau 5. (1 diém) Cho da giac 16i n dinh. Ta ndi tat c4 cdc dudng chéo. Biét ring khong c6 3 dudng
chéo nao dong quy bén trong cta da giac da cho. Tinh s6 mién da giac dugc tao thanh bén trong cua

da giac 16i d6 (ta chi tinh cac da gidc ma bén trong n6 khong cé diém nao thudc dudng chéo cua da
giac ban dau)



HUONG DAN CHAM

Céu 1:

a) Vitap xac dinhctia f(x) 1a ; nén f(x) lahamchin < f(x)=f(—x)Vxe;
Hay mx* +(m—2)x+3=m(-x)* +(M-2)(-x)+3 VXej
< (M-2)x=0 VXxej
Sm=2

b) Vi y= f(x)laham sb bac hai nén dé f (x) ddng bién trén (2;+o0) thi trudc hét m>0.

Khi d6, ham sb dong bién trén (_(Z‘”‘] 2) ;+ooj .

—(m-2)

Nhu vay dé f (x) dong bién trén (2;+o0) thi (2;+0) c( ;+ooj; hay

—(m-2)

s2<:>—m+2§4m<:>33m (m>0)
2m 5

Céu 2:

a)

bPk: XZ—1
3

Pt: 2(X+1)v/3x+1+8vx+4 = X" +7x+18
& 2(X+1)V3x+1+8Vx+4 = (3x+1)+ (X* +2x+1) + 2x+16

& (3x+1) = 2(x+ D)X+ (x+1) +2(x+4-4x+4+4)=0
& (VBx+1-x-1) +2(vx+4-2) =0

3x+1-x-1=0 {«/3x+1:x+1
=N
Jx+4-2=0 x=0

< x=0
Vay pt c6 nghiém x=0
b)




4y® +1
X2 +4y% +2xy +1=4x - X
X(X+2y)* =8y* +7x+2 (x+2y) -2

+X+2y=4
D@ thiy x 0, ta co: .
4y® +1_-

4y® +1

bat u=

| u+v=4 u=4-v v=3u=1
,V=X+2y tacohé: 1 , &9, =
vi-2u=7 vi+2v-15=0

v=-5u=9

X=95y=-1

2 _ 2 . 2 o
) Véi v=3,u=1tacé hé: {43’ +1—X®{4y +1—X®{4y +2y-2=0

<~
x+2y=3 [ x=3-2y x=3-2y X=2,y=

N

2,4 _ 2 4 ) ~
+) Véi v=-5,u=9ta c6 hé: {43’ +1—9X®{4y +1—9X®{4y +18y+46=0

X+2y=-5 X=-5-2y X=-5-2y
H¢ nay vo nghiém.

Cau 3:

a) S6 hang téng quét cua tong ¢ vé tréi 1a: (3k +2)C* =3k-C* +2.C*,(0<k <n).

Pit P=2-C) +5.C. +8.C2 +...+(3n+2)-C}, ta co: P=3(Cﬁ+2-Cﬁ+3.Cﬁ+...+n.C2)+
2(Co+CL+Ci+..+C)

Mat khéc ta co:

1ICt +2-C2+3C2 +...+n-Cl =n-2"5C0+CL +C? +...+C) = 2"

Doddé P=3n-2""+2.2" = (3n+4)2"".

Tir yéu cau bai toan ta suy ra: (3n+4)2"* =1600 = 25.2°.

3n+4=25
n-1 __ 6
(3n;:l4) 24 =25.2 ~ o126 —no7
nen,n> neN,n>4

Vay n=7 théa man yéu cau bai toan.

b) Bién ddi biéu thic P, ta co:
2 2 2
1

] b e

P= Y + 2) 4 X

1 1

y+= 7+- X+ =

z X y

2 2 2

Chuang minh bat dang thuc: %+—+—2 a+b+c(a,b,c>0)
c a



Theo bat dang thirc Cauchy ta co:

2 2 2 2 2 2
a C

—+b22a,b—+c22b,c—+a220:>—+—+—2a+b+c
b c a b ¢ a

Str dung (1) ta suy ra: P2(x+£j+(y+l]+(z+£j=x+y+z+1+£+l=Q
y z X X y z

Tiép tuc danh gia Q, ta co: Q >33 xyz +
3IXyz

Dit t =3xyz, taco: 0<t=2Exyz <

Khi do: Q>3t+§—12t+§—9t>2J_ 2 1;

D4u dang thtc xay ra khi va chi khi x=y=z= %

Két luan: Gia tri nho nhat cia P 1a % datkhi x=y=1 :%

Céau 4: (Tw vé hinh)
a)

i L c uar

Taco: AL= AB + AC
b+c b+c
ULU UL UL

uun
CM _CAerCB AB 22AC

Theo gia thiét: AL L CM <> ALCM =0
UL UL UL UL
<:>(bAB+cAC)(AB—2AC):O<:>b02+bczcosA—20bzcosA—2cb2:0
< (c—2b)(1+cos A)=0=>c=2b(do cos A>—1)
2 2 2 2 2
Khido: cm2 -2 *+& ¢ _a-b
2 4 2
Ul UL UL UL
A|_2=1(AB+AC)Z=1(ABZ+Ac2+2AB.Ac)=3(9b2—a2)
9 9 9
2 2 _Rhe
«/5 25 M- _9 @b =9(5—2J§)
a2 4

A2 4 9’ -
2

a’-b’ a
=5-2\5 &= =6-+5

<:>—
9bh? —a® b




b?+c?—a® 5b*-a® 5-1

CosA= >
2bc 4b 4

b)

B
K

V& duong cao BM va CN cua tam giadc ABC (M € AC, N € AB). Goi K 14 trung diém ciia
BC, qua K ké duong thang song song vai CN va BM cat AB, AC lan luot tai E va F. Khi d6
E 14 trung diém BN va F 13 trung diém CM.

Bén diém A E,K,F nam trén duong tron duong kinh AK =5, theo dinh 1y sin trong tam
giac EKF ta dugc EF = AK.sin ZEKF =5sin A.

Ap dung dinh 1y cosin trong tam giac EKF ta duorc :
EF? = KE® + KF? - 2KE.KF.cos EKF =37 +4% +2.3.4.cos A

&> 25sin? A= 25+ 24.c0s A < 25(1—cos2 A) — 25+ 24.cos A

S cosA=—§—;‘r (vi cosA=0).

Cau 5:

Goi a,;a,;...;a_ lan luot 1 s6 mién tam giac; tir giac; ngii giac;...; m- giac dugc tao thanh.
Tacantinh S=a, +a,+..+a,

+) Trudc hét; ta dém tong tat ca cac dinh cia cac mién da giéc.

Ta thdy ngay tong nay bang A=3a, +4a, +..+m.a,,.

Hon nita; néu dém nhu vay thi mdi giao diém cua 2 duong chéo s& duoc tinh 4 lan (do giao diém do
thuoc 4 mién). Mbi dinh ciia da giac ban dau s& duge dém n—2 lan (do thuoc n—2 mién)

Nhu vay, A=3a,+4a, +..+ma,_ =4C!+n(n-2) (1)

+) Tiép theo, ta dém tong tat ca cac goc trong cac mién cua da giac.



Ta c6 téng nay bang B =180°a, +180°.2.a, +180°.3.a, +...+180°.(m—-2)a
3 4 CE m

Mt khac, tong cac goc trén chinh 1a tng cac goc cua da giac ban dau ( 180°%(n—2)) cong véi 360°
nhan tong cac giao diém cua cac duong chéo.

Nhu vay, B =180a, +180°.2.a, +180°.3.a, +...+180%.(m—2)a_ =180°(n—2)+360°C"

Suyra a,+2a, +..+(m-2)a, =2.C!+(n-2) 2

Tur (1);(2) suyra S :1+C;‘+%n(n—3).



