DE 18 (THIEU HOA)
GIAO LUU HSG TOAN 9 NAM 2023 - 2024
(NGAY THI 05/11/2023)

1 L 2-X 2, x+2+43
x+2-Vx+1 x+1-B) [ B-Vx+2 x+2-Bx+6

Rut gon P va tim gia tri x ctia dé biéu thirc P c6 gia tri nguyén.

Céu 1: (4,0 diém).

1. Cho biéu thirc P =

2. Cho cac s thuc a, b, ¢ thoa man: a* - 12¢> +48c- 64 =05 - 124> +48a- 64 =0;
9 2023
¢* - 12b* +48b- 64 =0 . Tinh gié tri biéu thirc: 0 =(Va +vb +/c)

Ciu 2: (4,0 diém).
1. Giai phuong trinh: 3v4x+1+4xy/3x- 2 =3x" +4x+5

2(x- 2)Jx+6 =6- y
(x- 2)Jy+2 =y +14/x* - 4x+5

2. Giai h¢ phuong trinh sau :
Céu 3: (4,0 diém).

1. Tim tat ca cac cap s6 nguyén duong (x,y) véi %V nguyén to cung nhau va thdéa man phuong
trinh: 2(x*- x)=y"- y

2l’l+2 . 4n2+2n+1 N y A A
vab =fla cac sO nguyén.

2. Cho s6 tu nhién n va s6 nguyén to p sao cho ¢ =

Chtng minh rang a va b khong ddng thoi 1a cac sé chinh phuong.

Ciu 4: (6,0 diém).
Cho tam giac ABC vudng tai A noi tiép duong tron (O; R) ¢6 duong cao AH. V& duong tron tam
A ban kinh AH. Tur C ké tiép tuyén CM véi du’O’ng tron (A) (M 1a tiép diém, M khong thudc BC).
V& duong kinh MD ctia dudng tron (A). Goi I 1a giao diém ctua AC va HM, dudng thang qua A
vudng goc voi CD cat MH tai F.
1. Chimg minh D, B, F thang hang.
2. Goi P, Q 1a giao diém ctia dudng tron (O) va (A), Chirng minh PQ di qua trung diém G cua
AH.
3. Gia st BC ¢b dinh, A di chuyén. Xac dinh vi tri diém A trén duong tron (O) dé PQ 16n nhat,
khi d6 tinh PQ theo R.
Ciu 5: (2,0 diém)
Cho céc s6 thuc khong 4m x, y, z théa min x + 3y + 2z = 0.Tim gia tri 1én nhét cta biéu thirc:

x’ 49y’

P= +z(z’ - 8z +17).



HUONG DAN DE 18

Cau Noi dung Piém
Cau DKXD: x>-1,x#1,x#2.
1 0,25d
p= '\/X+2+-\/X+1+(2-X)('\/X+1+\/§) 2 i Jx+2+3 0,25d
1 X- 2 13- Vx+2 x+2(3-Vx+2)
2\/)(+2- \/X+2- \5
=(Vx+2+Vx+1-JVx+1-3
( ) 2z b 0252
Jx+2- 43 3
=(Vx+2- 3)——21 =1
( )\/X+2(\/§' VX +2) X +2 0.25d
0,25d
Ta co -1>-1
X+2
maixz-1=x+221= — <3 2-13\/5-1
+ +
* : 0,25d
suy ra
-1< / 3 - 1<3-1e-1<P<3-1
X+2
2 A 3 .
DéPnguyénthiP=0 < 5" 1=0= x=1 (loai) 0.25d
X+ ’
Vay khong c6 gia tri x dé P nguyén
0,25d
Cong vé theo vé ba ding thuc :
a’ - 12¢* +48c- 64 =0;(1)
b’ - 12a* +48a- 64 =0;(2) 0,5d
¢’ - 12b* +48b- 64 =0
Taco (a-4) +(b-4) +(c- 4) =0,
suy ra mot trong ba biéu thirc (a- 4);(b- 4) ;(c- 4)' it nhét c6 mot biéu thirc
khong am. Khong mat tinh tong quat gia st 0,54
(c-4) 20 c24o c-222e (c-2) >4
Tu (1) taco 0,5d




@ -12¢" +48¢- 64 =0 o' - 16 =12¢> - 48¢c+48 = ' - 16 =12(c- 2) =48

o d 264 az4e (a-4) =0

lam twong ty véi (2) ta duge b =4 < (b- 4) >0 0,25d
do do (a-4) +(b-4) +(c- 4) =0=> a =b =c =4
Vay 0=(Va+Vb+ve) =(Va+Va+a) =6 0.25d
Cau 3Wa4x+1+4xJ3x- 2 =3x* +4x+5
2
PK: x 2% 0,25d
Ta co
3JAx+1 +4x3x- 2 =3x% +4x+5 = [3\/4x+ - (2x+5)} +x[4x/3x- 2- (3x+2)] =0 052
.2 ’
Ta co vo1 x 2§ thi
a=3J4x+1+Qx+5)>0
b =4y3x-2+Bx+2)>0
Khi @6 phuong trinh: 0,25d
9(4x+1)- Qu+5y  ¥|16Gx-2)- Gx+2)|
+ =
a b
4% +16x- 16 x(-9x* +36x- 36) 0,25d
= + =
a b
o -G-2P |2+ 20 x =2 0,25d
a
Do 4+2%50 voi x =2 0.254
a b 3
Vay phuong trinh c6 nghiém x =2. 0,25d
Diéu kién : ¥ =-2;x=-6 0,25d
Tu (2):
(x- 2)Jy+2 =y +14/x* - 4x+5
0,5d

\/yT \/(x 2) +1

y+1 T (x-2)

y+2 (x 2) +1
VJ"" (x-2)




o (y+l)+1_ (x-2) +1 0,25d
oyl -2y

Chira y+1=(x- 2). Thay vao (1) ta dugc phuong trinh :

t=x-2=0 t=x-2=0
Do (x- 2)2+2(x- 2D)Vx+6-7=0< PN
2 +20t+8 =7 20t +8 =7- 12 0,25d
OSt:x'zﬁﬁ OS[:x-2Sﬁ OStzx-ZSﬁ 0’25d
< 2 < 4 3 2 < 3 2
42 G+8)=(7- ) |- 4r- a6 +49=0 |G- D -3 - 49¢- 49) =0

*) Truong hop :t=1hayx-2=1suyrax=3vay+1=1hayy=0.
*) Trudong hop : £ - 3¢* - 49¢- 49 =0 Phuong trinh vo nghiém 0,25d

Vay nghiém hé 12 (x;y)=(3;0)

Tim tat ca cac cap s6 nguyén duong (X,») v6i %Y nguyén td cling nhau va théa man
phuong trinh: 2(x*- x)=y"- y
| Ap dung hang dang thee: [ |
@ +b +¢ - 3abe =(a+b+c)a® +b> +¢* - ab- be- ca) ta co: 0,5d
2(x*- x) =y -y
o x+x +(-1)=2x- y o Qx- )G+ +#2xp-1) =32y (%)
3x’y2x-y

= = 6x° 2x-
3x*(2x- y)2x-y 4

Mit khac, (r,y)=1= Qx- y,x)=1= (2x- y,x*) =1

= 6:2x- y= 2x- y€[1:2:36] (do tir (*)= 2x- yEN') 0.25d
Truong hop 1: 2x- y =l = y =2x- 1| thay vao PT da cho ta duoc:
6x(x-1) =0=> x=1= y =l 0,25d
Truong hop 2: 2x- y =2 < y =2x- 2 thay vao PT da cho ta dugc: 0,25d
(x- DG*-3x+1)=0= x=1= y =0 (loai)
Truong hop 3: 2x- y =3 y =2x- 3 thay vao PT da cho ta dugc: 0,25d

x(x-3)Y-4=0= x=4> y =5

Trudng hop 4: 2x- y =6 < y =2x- 6 thay vao PT di cho ta duoc:
x' - 12x* +36x- 35 =0 0,25d
Do x, y nguyén duong nén x >3 va X€U(35) = x€{5,7;35]




Bang cach thir truc tiép ta thiy khong c6 gia tri ndo théa man

Vay cac cap (x,») théa man dé bai 1a: (1;1), (4; 5) 0,25d
4n’ +2n +1 . 0,5d
Do b Z% la sO nguyén nén p 1é
2n+2 2n+2'p n+l:p
; = 5n né 3 =3
Vado @ nguyen nen {4’12 +2n+l§p A {(4‘”_ 2)(11- 1)+35p:> p=p
Gia str a, b 1a cac s6 chinh phuong, khi d6 a.b chinh phuong. Pat a.b =m* ta c¢6 0,25d
ab =m" = 2n3+2_4n‘ +32n *l =m’ = (2n +2)(4n2 +2n +1) =9m’
= Qn+1) +1=9m> & Gm- DGm+1)=Qn+1)’
Do d6 m chin, dé dang thiy (3m- 1;3m+1) =1 suy ra ton tai cac sé nguyén duong | 0,25d
3m+1=x’
X, ¥ sao cho » (wy)=hx>y
3m-1=y

Trir theo vé hai dang thirc ta co: 0,25d
(x- y)(x2 + Xy +y2) =2

x-y=1 y=x-1 N 0,25d
R R e ) = 3x°-3x-1=0

X +xp+y =2 X 4x(x-1D+(x-1) =2
Khong c6 nghiém nguyén
N o FT s 19 vix v khine 4 0,25d

VN y =1 YO 1y vix, y khong am.

0,25d

Viy a va b khong ddng thoi 1a cac sé chinh phuong.




4.1

Goi K 1a giao diém cta AF va DC. Do CM va CH 14 hai tiép tuyén ctia (A) nén
AC vuong goc MH

Ap dyng hé thire trong tam gidc MAC ta co:

AM*= Al . AC

0,25d

. ) . Al AF
Ta c6 tam giac AIF dong dang vé1 AKC (g-g) nén: K Ac Al.AC =AK.AF

AD _AF
AM? =AK.AF= AD*> =AKAF=> ~— ="
Suy ra AK 4D

0,5d

Xét tam giac ADK va AFD cé:

AD _AF . A .
Goc DAF chung va K ap Swra tam gidc ADK dong dang véi AFD (g-c-g)

Nén goc ADF = goc AKD =90° suy ra FD L 4D (1)

0,5d

Lai ¢cO P4B +Mac =90° = Bap =Ucv =Ucr =Ban
Xét hai tam giac DAB va HAB co:

AB chung

AD=AH

Bap =Ban

Suy ra

0,5d




ADAB =AHAB(c- g- ¢)= BDA =BHA =90°
= BD1AD (2)

0,25
Tur (1) va (2) suy ra D, B, F thang hang
4.2 | Ké duong kinh AE cua duong tron (O)
Goi N 1 giao diém cua AO va PQ, do PQ 1a day chung ctia hai dudng tron (0) | :25d
va (A) nén OA la trung truc cua PQ
Ta c6 0,5d
AANG ~A4HO(g - g) = AN _AG 4G AH =AN.AO
AH AO
Ma AN.AO =%AN.AE = AG.AH =%AN.AE 0,25d
Laico
0,5d
AANI ~AACE(g- g)= AN _ AL L N AE =ar.AC
AC AE
= AG.AH :%AI.AC
Theo hé thtrc luong trong tam giac AMC c6: 0,25d
AH? =AI.AC = AG.AH :%AH2 = AG :%AH
Vay G la trung diém ciia AH 0,25d
4.3 | Do PQ 1a day cua dwong tron (O) nén dé PQ 16n nhat thi ON nho nhat hay AN | 0,54
16n nhat ( vi OA = R khong dbi)
Theo cau ta co 0.25d
AG.AH =AO.AN = AN :A—H
2R
Do d6 dé AN 16n nhat thi AH 16n nhat, ma AH 16n khi A chinh gitta cung BC 0.25d

suy ra tam giac AOQ déu c6 QN 1a dudng cao, suy ra ON == R = PQ =3R

thure:

Cho cac s6 thuc khong 4m x, y, z thoa min x + 3y + 2z = 0.Tim gi4 trj 16n nhat cua biéu




P="—" +7(z’- 8z+17).
xy +1
+) Taco: x+3y+2z=3P x+3y=3- 2zb 3- 2z3 0P z£% 0.25d
2 2 2 2 2 2 2 0,5d
) Lai c6 X" +9y” _x"+9y +6- 6=X +9y" +6xy+6 6=(x+3y) +6_ 6
xy +1 xy +1 xy +1 xy +1
3- 2z) +6 Px+3y=3-2 0.25d
£¢- 6, do xRy z
1 xy3 0
Khidé PE£ (3- 22) +7°- 822 +172 =2°- 42’ +52+9=(2"- 2z+1)(z- 2)+11 | 0.5d
=114(z- 1)’(z- 2)£11, do z- 2<0,"0£ z£§. 0.254
Dau "=" xay ra Uz=1.
A P_IIU(")_ llg < ()_ Olg
Vay maxr = X,¥.z _§9§a ahoac X,y,Z _ga ’ E 0,25d




