PHONG GD & PT PE THI CHQON HQC SINH GIOI CAP TINH LOP 9
————— HEH - NAM HQC 2023 — 2024
Mon thi : Toan
Thoi gian : 150 phit (khdng ké thoi gian giao dé)
Ngay thi : ... [eeeees 2023
(Pé thi ¢6 01 trang gom 05 cdu)

Cau 1. (4,0 diém):

P_" Wrx | 8x | [ Jx-1 2]
1. Cho biéu thirc: | ~+“J!I 4-x I X H'J'I "\'II? voi = D...'ﬁ. ?—I'—L.'ﬁ. #0.
a) Rut gon biéu thirc P.
m(«f.\_'- 3).P:=-_r +1
b) Tim  sao cho ding v6i moi gia tri X > 9.

2. Cho céc s6 thuc khong am a,b,c thoa méan dong thoi cac diéu kién: Na +b+ec = 8:

a+b+c=26:abc =144 Tinp oig trj bidu thirc:

1 | 1
+ +
PZJE'VG""} Jea - b +9  Jab- e +9
Cau 2. (4,0 diém):
1. Giai phuong trinh: G+ 32 +5- 2\ +2)+ -\L;x: +9x+10 =1
[x; +xy° +2y =0

L I 2 s PR
2. Giai hé phuong trinh: ]_ﬁ.l'u.x x+8y +3y =4
Cau 3. (4,0 diém):

(x;y 2024(x* +12)- 2023(2xy +1) =5

1. Tim cac nghiém nguyén cua phuong trinh:

2. Cho sb nguyén t6 p (p g 3)Va‘l hai s6 nguyén duong ¢ ,b sao cho P~ ¥4 =b".
. . 1A s 2Apra+l) gy A g
Ching minh @ chia hét cho 12 va la s6 chinh phuong.
Céu 4. (6,0 diém): Cho tam giac 4BC voi AB < AC ngoai tiép dudng tron (O;R). Duong

(0:R) tiép xuc v6i cac canh BC, AB lan luot tai D, N. Ké dudng kinh DI ctia dudng
(0:R) (O:R) tai I cit cac canh AB, AC lan luot tai E va F.
I. Chimg minh ABOE vuéng va EI.BD =FI.CD =R".

tron

tron " Tiép tuyén duodng tron

2. Got P.K 13n Iyot 13 trung 8iém cac doan thang BC, AD. Q 1a giao diém cua BC va
AL Chtmg minh 4€ =2KP.

3. Goi 4 13 giao 8iém cua 40 véi canh BC, B 13 giao 8iém cua BO véi canh

AC, C (o;:R)

' 1 giao 8iém cia CO véi canh AB va
1 1 1 2
+ +—< .
Chimg minh 44 BB, CG R -00,

1a dyong tron ngoai tiép A ABC.




Ciu 5. (2,0 diém): Cho ba s6 thuc dydng a,0,¢ thoa man @b +be +ca =3abe Tim gia tri

16n nhat cua biéu thiece:

b

3a‘c” +abc

a
3b7°c” +abc

o

3a’h” +abc '

= .

y
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Cau

Noi dung Piem

Caul

(4,0d)
(2,00)

vgi ¥ = 0.x #4,x #9

AP A OOV CP S I
4~J'_(” Jx)+8x

ta co:

[ Afx-
x-2dx J_

8x

2

| 4
‘!+~.j'_~ 4- X

afx

Jx- 2
F{5-2) ¥

51247 2)

0,5

a)

G- WeR) T (E-2)

(1,0d)

Vay:

_ 8Jx-4x+8x

0
0

W2 (5-3) &

Ja(Vx-2)
)2 +x) Vx-1-24x +4
sy +ar  x(Wx-2)
J)2+dx) 3-x
afe(Vx+2)dx 4

x-3

0,5

4x

Nx-3

P =

b)
(1,0d)

Piéu

Ta co:

1
sdmx>x+leo@m-Dx>leodm-1>=

kién: X >9.

m(sf_'- 3).P::-;r +le m(\f;- 3).

>x+1

4x
Jx-3

0,5

X

Vi X

1

>9n6n X

|

9

0,5




4m - l}l.*ﬂ‘xb'} 4m - lzlﬁ 4mzﬂﬁ m=>
Do do: X thi 9 9 18

mz=—

18

(2,0d)

Viy:
P x,y.z =0

Pt (Va.b.fe) =(x, :2) didu kién:

= x+y+z=8 x'+ 17+ =26; x*y'z =144

(x+y+z)-(F+)" +27)
= x+y+z=8xy+)z+x = 5 =19;

xyz =12 (Do %> »Z 20)

1,0

P= : + I + I

Ta co: yz=x+9 xz-y+9 xy-z+9

. o Fzmx+Y=yz-ax+x+ ol =lo+ '
Lalcoz‘l x+9=yz-x+x+) 1 =C+D(y+1)

Tu’O‘l’lgtu’: xz- y+9 :(.‘r +|)(: +|).f_r_}-— o+9 :(-T+|)(}'+|)

x+l+y+l+z+1 X+yv+z+3

N G+DQ+1z+1) rex+ y+z+ap+yz+az+l
11 11
_12+19+8+1 _ 40
11

Vay: P = 40

1,0

Cau 2
(4,0d)

(2,0d)

bicu kién xac dinh:

1
N

-
%

2x+5 =0

x+2 =0 =

2x7 +0x +10 =0

- -
[ I
b | Gy 2

at-2b" =Qx+5)-2(x+2) =1

a’ - b =0Qx+5)- (x+2)=x-3

ab =\JQx + DG +2) =\2x2 +9x + 10

Ta thiy

0,5

Khi 86 phyong trinh tré thanh: (a*- b*Xa- 2b)+ab =a* - 2b°

0,5




= (@ - b Wa-20)- (g* - b))+ (B + ab) =0
= G- b= 2b- 1D+ B+ ab) =0
o= (a- pXa+bp)a-2b- D+bla+bI=0
= G+ (a- p)a- 2b- D+b] =0
a+h =0 ()
T G- DG-2b-Deb=0 @

Vi @+b =1 nen ta chi giai phydng trinh (2):
(q- b)Xg-2b- D+b=0= (g- p)a- b-1)- blg- b+ b =0

= (g-bXg-b-1- plg- b- 1D =0

o G- b-D- W) =0 | @7 0710
a-2b=0 0,5
+) TH1: Véi @~ 20 =0 (5 co: M2x4+5- 24dx+2 =0
= R2x+5=2Jx+2
= 2x+5=4G+2)= x =- % (TM)
+) TH2: Véi a- b-1=0 taco: N2x+5- Jx+2-1=0
= 2x+5=\x+2+1 0.5

= 2x+5 :X+3+2\h’+2
= x+2- 24x+2 =0
e fre2(f+2-2)=0

-1}.‘{4'...:[' y+2 =0
— —
v+2-2=0 v+2=2
¥ =-2 ¥ =-2
y+2 =4 x =2
S:|-?.;- E;,'2'.|'
|72




(2,0d)

IA
IA
]

&S5l-

2x-x=20=

1
X=Z=—
Dicu kién: V2
[f +xy° +2)° =0 (1)
2y - . 7. 2
Ta c6 hé: V2x - x +8y 43y =4 (2) 0,5
Phuong trinh (1) cta hé tuong duong:
X +xy 42y =0 (.'.{3 +y )+ (xyj "'."3) =0
o (x+y)x2- xy+ )7 )+ (x+ ) =0
= (x+ y)(.'.{] - xy+2y ) =0
X =-y
= 7 7
x“-xy+2y° =0
+) V6i ¥ =7V thay vao phuong trinh (2) ta duoc: 0,5

N2x - x +8x7 - 3x- 4=0 (*)
2 -x+x=0e [-x=0

. ]2.3_ R
Néu X - X =x

x=0 x =0
— —
¥(2x +1)(x-1)=0 X :-1;

Thay * =0 ta thdy khong théa man phuong trinh (*)

Nhu vay, phuong trinh (*) nhan mdt nghiém la |

X=-—= ¥y =




X #F- —,
Do do xét 2 phuong trinh (*) twong duong:

wli?.x; - x-x+8x - 4x-4=0

o X Qx+1)(x-1)

+4Qx+1)(x-1)=0

Tir (1) = 2 =2028 = x° =1014 (v4 nghiém nguyén)

sf?.x; - X +X
= (2x+1)x-1) ++4 =
N2y - x +x
x =1
- 0,5
‘;+4 =)
V2x' - x +x
X 3
+4 =0= 442x - x =-5x
Ta co: Jz-’fg "X X
- x>0 x<0
= i = .
3207 - 16y =25¢* | x(32x¢7 - 16- 25x) =0
x<0 25- 04f33
A . = ¥y =—-
32x" - 25x- 16 =0 64
X -xp+2y =0 | x- Y +—y =0= x =y =0.
+) Véi . 2] 4 Thirlai | 0,25
thay khong thoa man.
Vay hé phuong trinh c6 ba nghi¢m:
1 1)(25-9433 25+9433 0,25
() =(- 1] - == -
L2 2] 64 64 |
2024 (x* +17)- 2023Q2xy +1) =5
= 2023 (x- p) + 27 + )7 =2028 (1)
) » 202
= 2023(x- y) <2028 = (x- y) <2028
R 1 2023 0,5
Cau3 (2,0d) = 0 <(x- 1): =l= 0 '=_:|x - 1| =1
(4,00)
|x - }-‘| =0
- =1
+) Néu |.1r- y| =0=x =y 0.5




x-y=-1 [1 =x-1
—

) Néu - y[=1 thi [1‘ - v =1 y=x+1

= y° — 2
vatr ()= ¥+ =5 2)

+

I Y - . - 3 :i 0,5
Thay ¥ =% I vao (2) ta dyoc: - 1) =
= x -x-2=0
y=-1= y=-2
—
_'}I y —
¥=2= =l 50 man)
y =x+1 . , .T]+(.T+1J: =5
Thay vao (2) ta dygc
= x +x-2=0
[1‘ =l= y=2 0,5
- )
. =" ) =-
r==2=y=1 (théa man)
, . T B T I PR Y S I Y T
Véy C(') 4 Cép 56 nguyén (X,y) th(v)a man lé( L an(a*qu(Lan( sy 1)
Tace: P ta =b>= p’ =(b- a)(b+a) 0,25
Cacudccua p*lal,pva p*.
Khong xay ra truonghopb+a=b—-a=p
Do d6 chi xay ra truong hop b +a=p*vab—a=1. 0,5
b :L-|-1 vioa=2_ !
Khi dé: - 2 suyra:2a=(p=D)(p+1).
T plésuyra p+1, p—1 14 hai sé chin lién tiép.
2 = (p —1)(p + 1) chia hét cho 8. 0,5
(2,0d) Suy ra: 2a chia hét cho 8 (1)
Vi p la s6 nguyén t 16n hon 3 nén p khong chia hét cho 3. Do d6 p ¢6
dang 3k + 1 hoac 3k+2. ’
Suy ra mot trong hai s6 p + 1; p —1 chia hét cho 3 0,5
= 2a chia hét cho 3 2 ,
Tur (1) va (2) suy ra 2a chia hét cho 24 hay a chia hét cho 12 (dpcm).
I ]' ]. . 3 2
20p+a+1)=2lp+ L +1|=2p+pti=(p+1
(p )=2|p+ ‘PP(F’J 0.25

Xét: ' - ' 1a s chinh
phuong.




Cau 4
(6,0d)

0,25
1
(2,0a)
Ap dung tinh chét hai tiép tuyén cat nhau ta co6 OF va OB lan Iyot 1a
phan giac cua céac goc FoN va Nop. 0.75
Ma TON 3 NOD 13 i o6 ki by = OF LOB= ABOE 500 1ai O
Ap dung hé thirc Iyong trong tam giac vudng ta c EN-BN =ON" =R". 0.5
r— r— — pl , ‘ , ’ ’
Ma EV =EIL BN =8D = ELBD =R (tinh chat hai ti€p tuyén cat nhau)
Chirng minh tydng tu ta c6 AFOC vudng tai O va F1CD =R". 0.5
Vay: E1.BD =FI.CD =R".
IF _AF _FE o
Ta co: EF/BC(LID) nén theo dinh ly Ta — lét co: Y€ A€ BC
+ 0,5
ELBD =FI.CD (em)= FL =B - FI*EL _EF )
Lai c6: BD CD BD+CD BC
FI FI
I oc _gp  2c=BD 0,5
2 Tu ~7 va " suy ra: QC BD
CPZCOYOP, BP=DB+DP, CP=PB= QP =FPD.
@,0d) | Ma: | 0.5
Hay P 1a trung diém cia doan ¢0-
xeét MDQ o6 P 13 trung diém cua 9D (cmt)va K 1a trung diém cua
AD(gt)
= PK 13 yong trung binh cta A4 9D: 0.5
1
= PK =—AQ L
b hay AQ =2PK (6pcm)
3 '-I|G _ GD _S_‘l.fjﬁ'ﬁ- 095
2,0d _ - T
@O Ke AHLBC tai Hthi AHIOD, din dén: 44 AH Susc
BO _Sioic CO _Sious
BB S, .CC S

A4 BT

+ Chirng minh tuong tu, ta duoc: MBC




+ Do O 1a diém thudc mién trong A4BC nén ta co:
4,0 B 0 C o Smac +Suoac * Ssoun
A4 B B CC h)

AO BO CO

1- +1- +1- =l
- AAd B B cC

=1

AdBC

0,5

A0 BO CO A0, - 00 BO-00 CO-00
- - =2 2= - -

_ 44 BB CcC ~ -~ 44 BB cC

0,5

1 1 1 2
=

=< (%),
_ A4 BB CC ~R-00

trong (*) khong thé xay ra.
1 1 1 2

- - <
vay: 44 BB CC, R-00

i A0, =BO, =CO, =R:R, > 00
+ Do AB < AC suy ra A4BC khong phai 13 tam giac déu nén dau “=”

)

0,5

Cau 5
(2,0d)

ab +bec +ca =3abc = l+1_+—:3
Ta co: a b ¢
x:l._v :l._:':—=-*.¥+v+:f:3
Dit: a b c :
1

—_ 7 1
a _ ¥ _l 3x+yz _ yz

351E‘1+Hbf‘_ 3 | _x' xy'zt 3x+ )z

Ta co:

’ ’ =yz
b’ +abc 3x+ )z 3'.{+L"7 \](‘r{+1 +'7J¥+L“"
_ [
e+ L=J(¥+7J
\JSac +abf \](1+\:)(1 +7)
Tyong tu:
\ISH:b'+HbE‘ J(z+.¥)(z +y)

0,5

Ap dung bit dang thirc Cauchy cho hai sé dydng ta co:
1 1 1 I 1 1
= . = +
(x+p)x+z) \x+y x+z 2|

x+y Xx+ZI]
1 1
-

xX+y x+z|

= Iz 1 <z
T+ Mx+z) 21

0,5

Chtrng minh tydng tu ta co:

J(v+z:)(_ + 1)

J(L+‘{)(L+") 2 |

1

+ |

1 1
-

y+x y+z|

N

0,5




T Eé(-" +y+z)=

g |

Do 00

-3

Ty+x  y+
1

Z+X Z+Yy

£ 1% , 1. |X+y+z =3
Dau bang xdy ra khi va chi khi: * -~

ex=y=z=lea=b=c=l

3

Vay gi4 tri 16n nhét cua biéu thie 7 13 2 khi va chi khi @ =b =¢ =1

0,5

Chii y: - Céc cach lam khdc néu diing van cho diém téi da, diém thanh phan gidm khdo

tir phdn chia trén co sé tham khdo diém thanh phan ciia ddp dn.
- HS vé sai hinh co ban thi khéng cho diém bai hinh.




