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Mon thi: Toan ‘
Thoi gian: 150 phut (khdng ké thoi gian giao dé)

Cau 1 (7,0 diém). Giai cac phuong trinh sau:
a) (sin x+cos x)2 + 25in2§= sin x(2\/§sin x+4—\/§)

b) VX+4+43-X+412—x—x* =X—1++/2X+5

Cau 2 (7,0 diém).
a) C6 bao nhiéu so6 tu nhién co6 4 chit s6 sao cho trong moi s6 do c6 mét chir so xuat hién hai
lan, cac chir s6 con lai xuat hién khéng qua mot lan.

x+3=2\/(3y—x)(y+1)

b) Giai hé phuong trinh 35 (x,y eR)
J3y—-2-— > =Xy—-2y-2

Cau 3 (4,0 diém).
a) Trong mat phang vai hé truc toa d6 Oxy, cho tam giac ABCvudng tai C, c6 phan giac

trong AD Vc’yiD(%;—g)thuéc BC. Goi EVAF lan luot thuoc cac canh ABva ACsao cho

AE = AF. Puong thing EF cit BC tai K. Biét E(%;—g), F ¢6 hoanh do nhé hon 3 va phuong
trinh dudng thang AK 1a x—2y—-3=0.Viét phuong trinh cac canh cua tam giac ABC.

b) Trong mat phiang véi hé truc toa do Oxy, cho dudng thang d:x—y=0 va duong tron
(T):(x=1)° +(y+4)" =5. Tar diémM thudc duong thangd ké hai tiép tuyén MA, MB (A, B la cac
tiép diém) va cat tuyén MCD dén dudng tron (T) véi C nam gilla M va D; AB cit CD tai N.

Tim toa d6 diém M biét ring CD =1 va ND =§.

Cau 4 (2,0 diém). Cho x,y, z 1a cac s6 thuc dwong théa man x+y +z =3. Chitng minh rang:

x(y+z)+ y(z+x)+ z(x+y)
4-yz 4 —7x 4—xy

> 2Xyz
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HUONG DAN CHAM DPE THI THU

Mo6n: TOAN
Cau Pap an | Piém
R %)d) a) (3,5d) Giai phuong trinh(s:inx+cosx)2 +25in2§=sin x(2\/§sin x+4—\/§) (1)
9
(1) < 1+2sinxcosx+1—cosX = 2+/3sin? x+4sin x—~/3sin x 0,5
< (2-4sinx)+(2sin xcosx—cosx):(Z\/§sin2x—\/§sin x) 1,0
< 2(1-2sinx)+cos x(2sin x—l):\/§sin x(2sinx-1)
2sinx-1=0 1,0
< (2sin x—l)(\/§sin x—cosx+2):0<:> _
J3sinx—cosx+2=0
+) +/3sin x—cosx+2:0<:>sin(x—£):—1
6
0,5
<:>X—£=—£+k27z<:>x=—£+k27z, keZ.
6 2 3
1 x=21k2r
+) 2sinx-1=0<sinx==< (keZ).
2 X—5—7[+ k27z
6 0,5
Vay phuong trinh da cho c6 nghiém
V4 T S5z
X:—§+k27r,X:E+k27z',X:?+k27r(kGZ)
b) (3,5d) Giai phuong trinhvX+4 ++/3—X +312—X—X* = X—1++/2X+5
2
DK: —gSXSB. Pt t =Vx+4+/3-x =>12-x-%? _t 2_7, (t>0) 0,5
2_
Khi @6 phuong trinh tr¢ thanh: ! 5 ! +t=x-1++2x+5 1,0
Suyrat?+2t=a?+2a véia=+2x+5,(a>0)= (t-a)(t+a+2)=0=>t=a 1,0
Véit=a tacovx+4+vV3-x=v/2x+5 = V12-x-x* =x-1< x=1+:1/@ 1,0
2 a) (3,5d) C6 bao nhiéu s tu nhién c6 4 chir s6 sao cho trong mdi s6 d6 c6 mot chir s6
(7,0d) | xuat hién hai lan, cac chir s6 con lai xuat hién khéng qua mot lan.

+TH1: Chit s6 0 xuat hién 2 lan

C6 C; cach chon 2 vj tri cho chit s6 0

C6 Alcach xép 2 chit s6 trong 9 chit s6 vao 2 vi tri con lai
Vay c6 C;.A’s6 6 4 chit s6 thoa man truong hop nay.

1,0

+TH2: Chir s6 a (khéac 0) xuat hién 2 1an va a ¢ vi tri dau tién (vi tri hang
nghin)

C6 9 cach chon a

C6 3 cach chon thém mét vi tri nira cho a

C6 A cach xép 2 chir s6 trong 9 chir s6 vao 2 vj tri con lai

Vay ¢6 9.3.A7sb c6 4 chit s6 théa man trudng hop nay.

1,0

+TH3: Chir s6 a (khéac 0) xuat hién 2 1an va a khong xuat hién ¢ vi tri hang
nghin

1,0




C06 9 cach chona

C6 C; cach chon 2 vj tri cho chir sé a

C6 8 cach chon mét chir sé (kh&c 0 va kh&c a) vao vi tri hang nghin
C6 8 cach chon mot chir s6 vao vi tri con lai

Vay ¢6 9.8.8.C%s6 ¢6 4 chit s thoa min trudng hop nay.

Vay co C;Aj + 9.3.A§2 +9.8.8.C§ = 388856 thoa man dé bai. 0,5
X+3=2/(3y—x)(y+1) (1)
b) (3,5d) Giai h¢ phuong trinh 35
w/3y—2—,/T=xy—2y—2 (2
2
bK: y>—;x>-5;3y > x
3
) X=-6y-9 1,0
PT(D) < (x+3) =4@y—-x)(y+) & (x+6y+9)(x-2y+1)=0<= x=2y-1
TH1: x=-6y-9 0.5
Tu PT (1), x>-3—> -6y-9>-3< y<-1. Suy ra hé¢ PT v0 nghiém ’
TH2: x=2y-1. Thay vao PT (2) ta co
2(y—-2) 1,0
3y-2-y+2=2y"-3y-2& =2y+1)(y-2 :
J3y-2-y+2=2y"-3y N TN AR
y=2
o 2
=2y+1
3y—-2+,y+2
: 2 ‘ 2 3 7 Lo
PT =2y+1 vd nghiém vi s\/:; 2y +1>—
J3y—2+.y+2 y Jnie J3y-2+y+2 N2 Y723

Vay hé PT c6 nghiém (x;y) Voi x=3,y=2

(4,0d)

a) (2,0d) Trong mit phang véi hé truc toa dd Oxy, cho tam gidc ABC vudng tai C, co

phén giéc trong AD Vi D(%;—g) thuoc BC. Goi E VaF lan luot thudc cac canh AB

va ACsao cho AE = AF Puong thing EF cit BC tai K. Biét E(g;—g), F ¢6 hoanh

d6 nho hon 3 va phuong trinh duong thang AK 1a x—2y—-3=0. Viét phuong trinh

cac canh cua tam giac ABC.

Goi | 1a giao diém cua ADVa EF, suy ra | 1a trung diém cua EF
Chang minh DF 1 AK

A

0,5




Phuong trinh cua DF 1a: 4x+2y—-7=0

2t+3;1—22t) = _ (3 2. 40 i5= (11 2 4

Gol F(t;g—Zt): I (

Do IE.ID=0= (3-2t)(11-2t) +16(t—3)(t—4) =0

(=2 1,0
20t? ~140t + 225 =0 g
t==
2
Vi F ¢6 hoanh d6 nho hon 3 nén F(g;—g) = 1(2;-2)
Do d6 duong thang AD c6 phuong trinh x+y =0= A(L;-1)
Vay phuong trinh dudng thang chtra cac canh caa tam giac ABC la: 0,5

AC:x+3y+2=0;AB:3x+y—-2=0;BC:3x—-y—-14=0

b) (2,0d) Trong mat phang véi hé truc toa doOxy, cho duong thangd:x—y=0 va
duong tron (T):(x-1)" +(y+4) =5. M 1a diém thuoc d, qua M ké hai tiép tuyén
MA,MB dén (T)(A B la céc tiép diém) va cat tuyén MCD dén duong tron(T) voi
C nam gira M va D; AB cat CD tai N. Tim toa d6 diém M biét ring CD =1 va

ND=§.
9

+ Goi K trung diém DC, | 1a tam duong tron (T), khi d6 IK vudng goc CD.
Ma TA vudng géc MA suy ra duong tron duong kinh MI di qua I, K, A,B.
(Ki hiéu la duong tron (T°)).

DPuong tron (T) tdm 1(1;-4), R?=5

D 05
M
B
+CD =1,DN _3_Ne :f, NK=f_4_1
9 9 2 9 18
N la diémtrong ( T) tacd: ND.NC=NA.NB=20/81
Tuwong tu vi N trong (T°) : NK.NM=NA.NB=20/81 05
Suy ra NM =%O :
Mit khac IK? = ID? —-KD? =R? - KD? = B N ok kN =380
+ Str dung dinh ly cosintrong tam giac INM ta co:
IM? = IN? + NM? = 2IN.NM.cos(INM) = IN?+ NM 2 + 2IN.NM .cos(INK) (*) 05

Vi Cos(m:cos(n—m:—cosmz—% , thay vao (*) ta




c6:IM2=INZ+NM2+2NK. NM= o2 1600 40 2025 0 \say 1M = 5.
81 81 81 8l

Vay giao cua duong tron (I;5) va (d) cho ta 2 diém M can tim 1a (1;1) va (-
4;-4).

4 Cho x,y,z la cac s thuc duong théa man x+ y+z =3. Chirng minh rang:

(2,0d)
x(y+z)+ y(z+x)+ z(x+ y) > 2%y2 (1)
4-yz 4-12X 4 —xy

Taco<\/—+\/—x+\/_) (x+y+2) _9:>\/E+\/_+\/—y<3

(y+2) . (z+x) . (x+y) .
(1)<:>yz(4—yz) zx(4—-2x) xy(4—xy)_2 @)

Taco
(y+2) N 2,yz B 2 .2

yz(4—YZ)_yz(2—\/E)(2+ yz)_[\/ﬁ(z_ yz)}(2+\/ﬁ)_2+ yz

Do do

(y+2z) _(z+x)  (x+y) = 1 1

yz(4—yz) zx(4-12x) xy(4-xy) 2+\/E 2+\/7x 2+\/7
18 18

6+(\/ﬁ+x/§+\/@)2 6+3

Vay (2) dang. Suy ra dpcm.

Ghi chii:Hoc sinh 1am cach khac néu diing van cho diém téi da.
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