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Thoi gian lam bai: 150 phiit (khéng ké thoi gian phdt dé)

Cau 1. (2,0 diém)

Cho cac phuong trinh x> +ax+3=0 va x> +bx+5=0 véi a, b 1a tham sd.

a) Chtg minh rang néu ab >16 thi hai phuong trinh trén c6 it mot phwong minh ¢6 nghiém.

b) Gié sur hai phuong trinh trén c¢6 nghiém chung x,. Tim a, b sao cho |a| + |b| c6 gia tri nho nhét.

Ciu 2. (1,5 diém)

Cho phuong trinh 3x* — y> =2-3" v6i n 1a s6 tu nhién.

a) Chimg minh rang néu »n chin thi phuong trinh d cho khong c6 nghiém nguyén (x; y).

b) Chirng minh rz‘“mg néu n 18 thi phuong trinh da cho c6 nghiém nguyén (x; y).

Cau 3. (3,5 diém)

Cho dudng tron (0O), day cung BC khong chita O va diém A thay doi trén cung 16n BC. Liy cac diém E va
F théa man ABE = CAE = ACF = BAF = 90",

a) Chung minh AE-AB = AF - AC.

b) Ha AD vuodng géc voi EF (D € EF ) Chung minh cac tam giac DAB va DAC dong dang va diém D thudc
mot dudng tron c¢b dinh.

¢) Goi G la giao diém ctua 4D véi dudng tron (O), (G = A). Chimg minh 4D di qua mot diém cd dinh va
GB-AC =GC- 4B.

d) Goi K 1a tam duong tron ngoai tiép tam gidc AEF. Chimg minh AK di qua mot diém cd dinh.

Cau 4. (1,5 diém)

Cho sb tu nhién @ =3"2-5".7%.

a) Goi A 1a tap hop cac s6 nguyén duong k sao cho k 1a u6c cia @ va k chia hét cho 105. Hoi tap hop 4 ¢o
bao nhiéu phan tir?

b) Gia sit B 12 mét tap con bat ky cia 4 c6 9 phan tir. Chirng minh ta ludn c6 thé tim dugc 2 phan tir ciia B
sao tich cua chung 1a s6 chinh phuong.

Ciu 5. (1,5 diém)

Cho hé phuong trinh voi & 1a tham sd:
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a) Giai hé voi k=1.
b) Chuing minh h¢ v6 nghiém véi k£ >2 va k = 3.




LOI GIAI CHI TIET
Cau l.
a) Piéu kién xac dinh cua M : x > 0. Véi diéu kién nay, ta co:
(\/;)3—8 (Vr—2)(x+ 24 +4)
_x+2«/;+4_ x+2\/;+4
Do d6 phuong trinh M = x—4 tuong duong:
x/;—2:x—4<:>x—x/;—2:0<:>(\/;—2)(\/;4—1):0(:)\/;:2<:>x:4théaxEO.

=Jx-2.

M

Vay x =4 1a gia tri duy nhat can tim.
b) Diéu kién dé ba biéu thic M, N, P cing xac dinh 13 x>0 va x = 4.

SOPRVIN o ) T2 R S
' (x—4)(3x+1) (x—4)(3x+1) x—4 (\/;_2)(\/;+2)'
et O—(Jx_2). 2 2 Jx o
Dods,tact: =[x~ (x/;—z)(\/;+2)+x/§+2_x/§+2+x/§+2_1'
Vay 0=1.
Cau 2.

a) Diéu kién: x>0 va x = 1. Phuong trinh twrong duong x* +4x* —5=0 (1) hogic yx+3=3—x.

Ta co: (1) & (x2 —1)(x2 + 5) =0. Do x>0 va x =1 nén phuong trinh nay v6 nghiém.

Lai ¢6 (2)<x+ :3—x<:>{

phuong trinh nay vo nghiém.

x<3 x<3
< x=1. Nhung x>0 va x=1 nén

x+3=(3—x) < (x—1)(x—6)=0

Tom lai phuong trinh da cho vé nghi¢m.
b) Diéu kién dé (d) va (d,) cdtnhaula m=1. Talaic6 I thudc (d) va (d,),nén ta cé hé:

dm=9 m=
=
3m+2n—mn==~6

9
4.
n=73
Do do mn:2—7 va ﬁzi.
n 4
¢) P dai duong chéo AC bang dudng kinh ctia dudng tron ngoai tiép hinh chit nhat 4BCD nén AC =10 (cm).

Dt AB=a (cm) va BC=b (cm) v6i a, b> 0. Khi d6 di¢n tich hinh chit nhat ABCD 1a ab (cm’”).
Theo gid thiét ta c6: 2(a+b)=28=a+b=14.
Laico a’ +b* = AC* =100.

(a+b) —(a®+b°) 142 —100

Suy ra: ab = = 48.
2 2

Véy dién tich hinh chit nhit ABCD bang 48 (cm’).

Cau 3.



a) Phuong trinh hoanh d¢ giao diém cuia (P) va (d) 1a: x* —2mx—3=0.

Ta thiy ac =1-(—3)=—3 < 0nén phuong trinh da cho ludn c6 hai nghiém phan biét x,; x, tréi dau nhau.
Do d6 (P) ludn cét (d) tai hai diém phéan biét 4(x;;y,), B(x,;»2) véi moi m.

Ap dung dinh ly Viete, ta c6: x, +x, = 2m va x,x, =3.

Do d6 y, +y, = (2mx, +3)+(2mx, +3)=2m(x, + x,)+ 6 =4m* +6.

Vay y, +y, =4m’ +6.

b) Tacod: y, =x; va y, = x; nén phuong trinh tuvong duong:

2 2 2 2
X, —4x; = x, —4x, +3x,x, & x; —3x,x, —4x; = x, —4x,

@(xl—i—xz)( 4x2)—x1 4x2<:)(xl+x2—l)(xl—4x2)20

x +x,=1
x, =4x,
Néu x, = 4x, thi xx, =4x> =3 vo ly.

Néu x, +x, =1 thi 2m =1 hay m:%.

1 o L
Vay m = 5 la gia tri duy nhat can tim.

Cau 4.
Goi x (tin) la luong gao nhap vao khi trong ngay thir nhat voi x > 0. Khi d6 luong gao nhap vao kho trong cac
ngay thir hai, thr ba, thu tu lan luot 1a 120%x zéx, 120% Ex = a120% ﬁx 216 X.
5 5 25 125
6 36 91
a) Tong luong gao da nhap vao kho sau ngay thir ba 1a x +— s X +2—5x = 2—5x (tin).

Theo gi thiét ta co: 2—;x =91 & x=25.

Vay ngay thir nhat kho hang da nhap 25 tin gao.
36 216 671

6
b) Sau ngay thir tu, ton lvong gao da nhap vaokhola x+—x+—x+—x tAn
) gy 8 8 & P * 5 * 25 125 125 * (tan).

Do d6, lugng gao trong kho dd xudt trong cic ngdy thir nim va thir sau lan luot la L ﬂx] tan va

101125
1[9(671 |[_ 9 (671
10[10(1257 )] 100(125

x tan. Theo gia thiét ta co:

1 (671 . 9 (671
10(125 100125
Vay ngay thi nhat kho hang di nhap 50 tin gao.

x] =50,996 < x =50.

Cau 5.



M

a) Do M la trung diém cia AC nén OM 1 AC = OMC = 90"

Laico6 AB= AC va OB=0C nén AO latrung truc cia BC = AO | BC = O/Nz' =90".

Tir do suy ra tor giac OCMN ndi ti€p.

Taco: AB= AC nén AB= AC suy ra DA la tia phan gidc cia BDC nén BDC = 2ADC (1).
Mait khac OM 1a trung truc cia AC va D € OM nén DM 1a trung truc cua AC.

Suy ra DM 1a phan gidc cua ADC = ADC =20DC (2)

T (1) va (2) suy ra BDC = 40DC.

sdBD +sdAC _ sdBD%z—sdAB _ sdAD _ A/@

b) Ta co APC =

Ma ACD = DAC nén APC = PAC.

Suy ra tam gidc APC céantai CA = CP.

Mat khac ta co BPD — Zl-’z’ = E‘lz’ — DBP nén tam gidc BDP can tai D.

Ma DE la phan gidc cua BDP nén DE L BC.

Tt gidc DEMC c6 DEC = DMC =90° nén 1a tit giac noi tiép. Suy ra: MEC = MDC = MDA.
Tir d6 DBE + BEF = DAC + MDA =90". Do d6 EF L BD hay ME 1 BD.

¢) Do t& gidc OCMN néi tiép nén MNC = MOC = %Zb? = ADC = 2MDC.

Mt khéc ta lai c6 MNC = MEC + NME vi MEC = MDC (cau b) nén NME = MEC.
Suy ra tam giac MNE can tai N.

—

Chu ¥ ring tir gidc ABDC va EMCD ni tiép nén ta c6: FAD = BCD = EMD = FMD.

— — -

Vay tam giac BEF cantai B. Ma BD | EF nén BD la trung tryc cua EF.

DF
Suy ra DE = DF', hay —=1.
DE
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