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Bai 1. (2,0 diém) Cho parabol (P):y=x* va duong thang (d):y=mx+4 (m la tham s0)
a) Chimg minh (d) ludn cit (P) tai hai diém phan biét v&i moi m .
b) Goi x,x, 1a hoanh d6 giao diém ctia (d) va (P). Tim gia tri 16n nhat cua biéu thirc
2 ()c1 + X% ) +7

ol A
Bai 2. (2,0 diém)
a) Giai phuong trinh 3x* +2x=2vx* +x +1—-x.

b) Giai hé phuong trinh: {

X4y =—1
4 vt sfpady=]

Bai 3. (2,0 diém)
a) Cho hai biéu thirc P=x+3-4Jx—1+2 vd 0=3-yx-2Jx-1 (x=1).
V61 nhirng g14 tr1 nao cua x thi P<Q?

b) Tim cac s6 nguyén duong x,y dé 4,B dong thoi 1a cac sO chinh phuong biét 4=x>+y+1
va B=)" +x+4.

Bai 4. (3,0 diém) Cho duodng tron (O) duong kinh BC va H 1a mot diém nam trén doan
thang BO ( H khong trung voi hai diém B va 0). Qua H vé& duong thang vudng goc vai
BC, cat duong tron (O) tai 4 va D. Goi M 1a giao di€m cta hai dudng thang AC va BD,

N 1a chan duong vudng goc ké tir M dén BC.
a) Chung minh ANM = ACD .

BOY _OH _

b) Chirng minh 2(—) =il
BH

AB
c) Tiép tuyén tai B cta dudng tron (O) cit AN tai E.Ching minh duong thing EC ludn di
qua trung diém 7 ctia AH khi diém H di dong trén doan thang BO.
Bai 5. (1,0 diém) Cho ban cd vua c¢6 64 6 vudng nhu hinh v&. Trong mdi 6 vudng cia
ban cd ghi ngau nhién mot s6 nguyén duong nho hon 10 dong thoi hai s6 duge ghi trong
hai 6 vudng c6 chung canh hoic chung dinh 1a hai s6 nguyén t6 cung nhau. Chtirng minh
réng trén ban ¢ ton tai mot sO xuat hién it nhat 11 1an.
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1. (2,0 diem) Cho parabol (P):y =x* va dudng thing (d):y=mx+4 (m 1a tham so)

a) Chirng minh (&) ludn cét (P) tai hai diém phan biét véi moi m .
b) Goi x,x, 1a hoanh do giao diém cua (d) va (P). Tim gia tr1 16n nhat ctia biéu thuc
2(x] + x2)+ 7

2 2
X, tX,

’ Lot giai.
a) Chung minh (4) ludn cat (P) tai hai diém phan biét vo1 moi m .
Phuong trinh hoanh dd giao diem: x*>—mx—4=0 (1). Do ac=—-4< 0 nén phuong trinh (1)
[udn c6 hai nghiém phan biét trai dau véi moi m, do d6 (d) ludn cat (P) ta1 hai diém phan

biét vO1 mo1 m .

b) Goi x,x, 1a hoanh d6 giao diém cta (d) va (P). Tim gia tri 16n nhat cta biéu thirc
2(x1 +x2)+ 7
X +xt

*Theo dinh 1i Viet ta co: x, +x, =m;x,x, =—4.

2 —
*M=2(x12+x22+7: 2(x1+jcz)+7 :2n;l+7_)M_1=—m 1—2m—]=_(m2 1) <0.Vm
¥ +X (xl+x2) —2xx, m +8 m- +8 m-+8

Suy ra M <1,Vm, do d6 gia tri 16n nhat cia M bang 1 khi m=1.
Nhan xét: Ta co thé tim duoc 214 tr1 nho nhat ctia M nhu sau:

2 + 8 3 , . e ” A ” M
M= +1fm+64= (m2 ) >0,Vm —>M2—l,vm,do do gia tr1 nho nhat cua M bang "
8 8(m’+8)  8(m’+8) 8 8
khi m=-8.

2. (2,0 diém)

a) Giai phuong trinh 3x* +2x=2vx* +x +1-x.

b) Giai h¢ phuong trinh: {

x+y=-1
x> +y* +4x+4y=1

Loi giai
a) Giai phuong trinh 3x* +2x=2vx* +x +1—-x.

*Picu kién: x*+x>0, vdi dicu kién d6, phuong trinh viét lai 3(x% +x)—2Vx" +x-1=0

*Pat t =+x>+x, vdi ¢t >0, phuong trinh tré thanh: 3 -2r-1=0 <

_1_\/5
2
—1+\/§

2

X =

*Volt=1oVx*+x=1lx*+x-1=0<

X =




Vay phuong trinh ¢6 hai nghiém x = _1_2\/5 va x= _1;\/3 .
Che 1 A . x+y=-—1
b) Giai hé phuong trinh: ¢ | | .
X +y +4x+4y=1
(x=1
Z
y x+y=-1 y:_l—x = —~]— =2
Ta co: 2y2 =L ) <:>y2 § c>:y :
X +y +4x+4y=1 X +(—1—x) +4x+4(—1—x):1 x+x-2=0 x=-2
<
L=
Vay hé phuong trinh d4 cho ¢6 2 nghiém (x:») la (5-2),(-2:1).
Cach 2:
. [x+y=-1 x+y=-1 +y=-1 e
Taco: <, 4 , < ; e . Suy ra x,y la hai nghi€ém
X +y +4x+4y=1 (x+y) +4(x+y)—2xy=1 Xy =—2

t=1

cua phuong trinh ## +1-2=0< L 5

(—2ﬂ).

, vdy hé phuong trinh ¢6 hai nghiém (x;y) la (1,-2) va

3. (2,0 diem)
a) Cho hai biéu thirc P=\/x+3—4\/x—-l +2 va Q:3—\/x—2\/x—1 (x=1).
V&1 nhitng gia tri nao cua x thi P<Q?

b) Tim céc sb6 nguyén duong x,y dé 4, B dong thoi 1a cac so chinh phuong biét A=x>+y+1 va
B=y"+x+4.

Loi giai

a) Cho hai biéu thirc P=x+3-4Jx—1+2 vd 0=3—+yx-2Jx-1 (x=1).

V&1 nhitng gia tri nao cua x thi P<Q?
*Vo1 x>1taco

P-O=vx+3-4/x—1 +\/x—2\/ﬁ—1=\/(2— x—1)2 +\/( x—1—1)2 1=V =1]+Vx=1-1]-1

2—a/x—-1|22—-+x-1 ., 3 —d =120
*Ta co < | (do]A]ZA,VA) . Dau dang thurc xay khi T T e 2<x<5
Ve-1-1zx-1-1 Jx-1-1>0

—>P-0>0=P>0,Vx>1,dodd vx>1thi P<Q chixayrakht P=0 <2<x<5.

b) Tim cac sO nguyén duong x,y dé 4,8 dong thoi 1a cac s6 chinh phuong biét A=x>+y+1
va B=y" +x+4.

* Vi x2p>0thi ¥ <A=x"+y+1<x*+x+1<x*+2x+1=(x+1), do do ton tai x,y
dé A=x*+y+1 1a so chinh phuong.

*Voi y>x>0= )y’ <B=y"+x+4<y’+y+4<y’ +4y+4=(y+2)

=y <B<(y+2) B=(y+1) —=5" Hy =1)2 +y’+ x 4 > x=2y-3, thay vao
A=x"+y+1=2y-3) " +y+1=4y"-11y+10

Vi A 1a 56 chinh phuong nén A=k" (k20) <k’ =4y’ —11y+10

= 4y* =11y +10—k* =0 (*) *Phuong trinh (*) an y ¢6 A=16k"—39




Dé A 1a 50 chinh phuong thi A 1a s6 chinh phuong, suy ra A=a’,(a20) < 16k* -39 =4’

4k +a >0 A ]
— (4k —a)(4k +a)=39=1.39=3.13. Do nén ta co
4k +a =>4k —a
_<r4k—a=1 —;a:19
4k +a=39 k=5
(4k —a)(4k +a)=39 =| <o .
<4k—a:3 <a=5
4k+a=13 | |k=2

*Voéi1i k=5— y=-1<0 (loai)
Voik=2—>y=2—>x=1
¢ = ]
Vay chi ¢c6 mot cap so {x 2th(’)a man bai toan.
y:

Bai 4. (3,0 diém) Cho duong tron (O) dudng kinh BC va H 1a mét diem ndm trén doan

thang BO ( H khong trung véi hai diém B va O). Qua H vé duong thang vudng goc véi
BC, cat dudng tron (O) tai 4 va D.Goi M 1a giao diém cua hai duong thang AC va BD,
N la chan duong vuong goc ké tir M Gén BC.
a) Chung minh ANM = ACD .
2

b) Chirng minh 2 B0\ _OH _

AB BH
c) Tiép tuyén tai B cuia duong tron (O) cdt AN tai E. Ching minh dudng thang EC ludn di
qua trung diém 7 cua AH khi diém H di dong trén doan thing BO.

1.

Loi giai

a) Chung minh ANM = ACD .

*Ta ¢ BAC=90" ( gboc ndi tiép chan nira duong tron) = BAM =90°, mat khac MNB = 90°
nén tr giac MNBA ndi tiép, suy ra ANM = ABM = ACD (dpcm)

2
b) Chirng minh Z(QJ O =.
AB BH
2 2
*Ta cO AABC vuong ta1 A, nén: BH = S i .
BC 2BO

* Ma OH = BO-BH = BO -

AB’ _2BO’-AB’ | OH _2BO’-AB’ _2(@j2 y
BC 2BO BH AB’ AB




——=1 (dpcm
B (dpcm)

B()) OH
BH

Suy ra 2(

c) Tiép tuyén tai B cta dudng tron (0) cat AN tai E.Chimg minh duong thang EC ludn di
qua trung diém 7 cta AH khi diém H di dong trén doan thang BO.

M

* MBN = DBC (d6i dinh), ma DBC = DAC ( tit giac DBAC ndi tiép)

suy ra MBN = DAC = NMB = BCA (1)

* Do tir gidc MNBA ndi tiép nén ta c6 NMB = NAB (2)

Tam giac OAC cantai O = BCA=0AC (3)

Tu (1), (2), (3) suy ra NAB =0OAC = OAC+ BAO = NAB + BAO <> BAC = NAO, ma

BAC =90°— NAO=90°. Vay NA la tiép tuyén cua (O).

* Ta cd EA=EB (tinh chat tiép tuyén) va EAB = EBA.
Trong tam giac vuéng ABK ,ta ¢ EAB=EBA—> BKA=EAK (cung phu vdi 2 goc bang nhau)
nén AKAE cantal £ = AE =KE = EB=KE

Al  HI
*Mat khac Al /| KE )C]—AI , HI /| EB )CI:HI , Suy ra —— =—
CE KE CE BE’ KE BE

Ma KE = BE nénsuyra Al = HI ,do d6 I latrung diém doan thang AH .

Bai 5. (1,0 dzém) Cho ban co vua c6 64 0 vuong nhu hinh v€. Trong m6i 0 vuong cua
ban c& ghi ngau nhién mot s6 nguyén duong nho hon 10 dong thot hai so dugc ghi trong
hai 6 vudng c6 chung canh hodac chung dinh la hai sO nguyén to cung nhau. Chirmg minh
rang trén ban cd ton tai mot s6 xuat hién it nhat 11 lan.

ananan

Loi giai

* Ban c0O vua co kich thudc 8x8;

*Xét hinh vuong kich thude 2x2 (gom bon hinh vudéng nho kich thudc 1x1), trong hinh
vudng nay, mo1 hinh vudng 1x1 ludn co chung canh hodac chung dinh vo1 ba hinh vudng con
lai, nén trong 4 s6 nguyén duong duoc viét trong bon hinh vudéng nho nay chi ¢ nhiéu nhat



mot sO chan (vi néu c6 2 s6 chan s& mau thuan vai gia thiét nguyén to cung nhau) va ciing c6
nhiéu nhat mot sb chia hét cho 3. Do d6 trong bon hinh vudng 1x1 nay chac chan c6 it nhat
hai s6 1¢ khong chia hét cho 3,

* Ban cO vua co kich thudc 8x8 cO 64:4=16 hinh vudng 2x2 khong giao nhau, nén co it
nhat 2x16=32 s6 1¢ khong chia hét cho 3.

*Trong 9 s6 nguyén duong nhd hon 10 chi c6 3 s6 1é khong chia hét cho 3 14 1,5,7 nén theo

% A i B A - z Aoask . |32 A
nguyén li Dirichlet ton tai mot trong ba s6 1,5,7 xuat hién it nhat 3—}H =11 lan.
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