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SO GIAO DUC VA PAO TAO NAM HOQC 2024-2025
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(khéng ké thoi gian phat dé)

. . x>0
Cau 1. (3,0 diém) Cho biéu thire p—[1+ Y :( ! 2 j,vc’wi |
X+1) \Wx=1 xJx+/x-x-1 x#1

1. Rat gon biéu thirc P.
, cr e e 1R , iy \/§+3
2. Tinh gia tri cia biéu thirc P v6i x=——— 1= +4/27-10/2 .
V2 +4/3+46

Cau 1. (4,5 diém)

1. Giai phuong trinh: 21(x* +X* +X) = 447 (x* +1)v/x* +1.
x*(y-5)-y*(x+2)=11(x—y)-7xy
x2—2y+8:y\/2x+4+(y—2)1/8—2y'

Cau 11 (2,0 diém) Trong mit phing véi hé truc toa dd Oxy, cho Parabol (P):y=12x* va

2. Giai hé phuong trinh: {

, 12 ) . o .
duong thang (d):y= 6mx — m°+ 4 —=—, v6i m=0 la tham so. Tim céc gid tri cia m dé
m

(d) va (P) c6 cac diém chung lan luot c¢6 hoanh d6 X, X, sao cho x; +x; dat gié tri 16n nhét,
gia tri nho nhat.

Cau IV. (1,5 diém) Tim cac s6 nguyén duong X, y thoa man: 2 = x° +x* + x+1.

Cau V. (7,0 diém) Cho tam gidc nhon ABC (AB < AC) ndi tiép duong tron (O) va | 1a tam
duong tron noi tiép tam gidc d6. Puong thing Al cdt BC tai M va cat dudng tron (O) tai
diém thtr hai K.

1. Chirng minh KC* = KM.KA.

2. Goi P la diém chinh gifta cia cung BC chtra A trén (O), D la hinh chiéu vuéng
goc ciia | trén canh BC, G la giao diém cia AD véi dudng tron (O) (khac A), H la giao
diém cta PG va ID. Chirng minh tir gidc IBHC ndi tiép duoc. ’

3. Gid st N, Q lan luot 1a giao diém cua dudng tron ngoai ti€p t giac IBHC vdi céac
duong thang PH, Al . Ching minh NQ di qua trung diém cta doan thing BC.

4. Goi E, F lan luot 13 giao diém cta duong tron ngoai tiép t& gidc IBHC voi céac
duong thang AC, AB va J, L lan luot 1a giao diém ctia duong tron (O) véi cac dudng thing
Bl, Cl . Ching minh ring giao diém ctia EL va JF nam trén dudng tron ngoai tiép tr giac
IBHC . . )

Cau VI. (2,0 diem) Xét a, b, c laba so thuc duong théa man abc =1.

Chung minh rang: 1 >+ L >+ L > =1,
2ab+b®  2bc+c® 2ca+a
Ho va tén thi siph: .......................................... S6 bao danh:....’ ..........................................
NguoicoithisO L., Nguoi coi thi s6 2:.......
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HUONG DAN CHAM
(Huong dan cham gom 08 trang)

I. HUONG DAN CHUNG

o Huwdng dan cham chi trinh bay so lwoc cdc budce gidi, 16i gidi cia hoc sinh can Igp lugn
chdt ché, hop logic. Néu hoc sinh trinh bay cdch lam khdc ma ding thi van dwoc diém
theo thang diém twong img.

o Béi véi bai todn hinh hoc néu hoc sinh chitng minh c6 su dung dén hinh vé thi yéu cau
phdi vé hinh, néu hoc sinh vé hinh sai hodc khéng vé hinh thi khéng cho diém phan
twong ung.

o Piém toan bai khéng lam tron.

II. PAP AN VA THANG DIEM

Cau So lwoc 1oi giai Pi¢m
Cho biéu thirc P= 1+\/; :( LI 2 ),V(')'i {XZO.
X+1 ) (X =1 xx+/x-x-1 x#1 15
1. R0t gon biéu thirc P.
P= 1+“/; | 2 0.5
x+1) | Jx-1 (x+1)<\/;—1)
=| 1+ Vx ; x~1
Xx+1) | (x+1)(Vx-1)
B x+1+\/§ ) \/§+l
x+1 ) x+1 0.5
I. (3.0 _x+1+\/§ X+1
diém) X+1 '\/;4-1
_x+1+\/;
Jx+1 0.5
, cr e e 1R , - \/§+3
2. Tinh gia tri cia biéu thitc P véi X = —————=++/27 ~104/2. 15
V2 +4/3++6
Taco
J2(v5+3 J2(v5+3
X:M-FJ(S_\/E)Z :(—)2+ /(5_\/5)2 0,5
2++6+25 24 /(Jgﬂ)
J2(\5+3
=M+5_\/§=5 0,5
3+5
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So lugce loi giai

Piem

Thay x=5 vao P = Xx+1+4x 6445 (6+\/§)(*/§_1) _5V5-1

Jx+1 B+l 4 4

0,5

1.
(4 0
diém)

1. Giai phuong trinh: 21(x° +x* +x) = 4\/7(x2 +1)Vx* +1

2,0

Piéu kién: xeR Phuong trinh twong dwong:
21x(x2+x+1):4\/7(x2+1)\/x4+1
2
Vi x2+x+1=(x+1) +§z
2 4

%>0;x2+1>0; x*+1>0 voimoi xeR

0,25

Suy ra x>0 Chia ca hai vé ctia phuong trinh cho x? ta dugc:

fort a1

Dat:t=x+£, Vi x>0 Suyra:t:x+122 x.lzz
X X \/x

0,5

Phuong trinh: 21(t +1) = 44/7t\/t? -2
4T ~2 - 281+ Tt-21= 0 4JTH (V-2 -7 ) +7(t-3)

a7t (t* -9) WT(t+3) }

—_——+7(t-3)=0 t—3 0
<:>\/t2—2+\/7+ (=9=0=( )L/t 2_2447

t=3

S| 4TH(t+3)
V=247

0

+7=00)

0,5

THI: v6i t—3=0 <>t =3( thoa man dk t>2) Khi do
_3-45

x+£:3c>x2—3x+l:0:> thoa man x>0
X “ 3+5

T2

0,5

4Tt +3)
V2 —24+47

3-45. _3+\5
2 T

Vay phuong trinh ¢6 2 nghiém x = >

4Tt +3)
TH2: ———%
V=2 +47

Nén pt(1) vo nghié¢m.

+7=0(1),Do t>2=

>0=VT(@Q)>7>0.

0,25

“(y-5)-y*(x+2)=11(x—y)-7xy(1)

x> —2y+8=yV2x+4+(y-2),8- 2y(2

2. Giai hé phuong trinh: {

2,5

X>-2

biéu kién: DPKXD: { .
y<4

0,25

) (1) & (x—y)(xy -5x+2y-11)=0

O
Xy —5x+2y-11=0

0,5
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Cau So lwoc 10 giai Piém
Vo6i x—y=0< x=y, thay lai phuong trinh (2) ta c6
X —2X+8=Xv2X+4 +(Xx—2)~/8—-2x
& 2X° —4x+16 = 2x/2x+ 4 + 2(x— 2)/B—2X 0.5
o (x—2x+4 ) +(x—2-4B- 2x) =0
X—/2x+4=0 V2x+4 =X
& &
X—2-4/8-2x=0 V8—2x =x-2
x>0
X*-2x-4=0 [x=2
= = = X=1+J/5=>y=1++/5
X>2 {leiﬁ =y V5 0,5
X2 =2x-4=0
+) Vi Xy —5x+2y—11=0(*)
Taco X2_2:>(x+2)( 4)<0< xy—4x+2y-8<0
y<4 y-4)<0<xy y-8< 05
(*) = xy—4x+2y-8—(x+3)<0
Nén (*) vo nghiém.
Vay hé phuong trinh ¢6 nghiém duy nhat: (1+ J5i1+ \/g) 0,25
Trong mit phang véi hé truc toa do Oxy, cho Parabol (P):y=12x* va
duong thang d:y= 6mx — m?+ 4 ——, v0i m=0 la tham s0. Tim cac
2,0
gia tri cia m dé d va (P) c6 cac diém chung lan luot c6 hoanh do x,, X,
sao cho x; +x, dat gi tri 16n nhat, gia tri nhé nhat.
Phuong trinh hoanh d6 giao diém 1a
12x* —6mx + m’— 4 +£_O( 1)
m
A'=9m? —12(m 4+£j:—3m 48—%:—%(m4—16m2+48) 0.5
m m m ,
Phuong trinh (1) ¢6 nghiém khi va chi khi:
1.
2,0 A'ZOQ—%(m4—16m2+48)20<:>m4—16m2+4830
diém)
e (m?-4)(m*-12) <0< 2<|m| < 23 (¥) 0,5
Véi diéu kién (*), pt da cho c6 hai nghiém x,, x,
iy
% 12 2
Theo hé thirc vi - ét ta co: 12
m> -4+ 2
. = m :m —4+i
% 12 12 m
Do do Ale3 +x; =(xl +xz)3 —3x,.x, (xl +x2)
(m) _yfm=4 1) (m)_m' m om_ 3 m-3
2 12 m)\2) 8 8 2 2m 2m 0.5
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Cau So lwoc 10 giai Piém
Ta chiing minh |A| < # bang cach ching minh |A| —# <0, voi diéu kién
™).
Vi didu kién (*):
2_ 2m° -3
|A|—i<o<o o3 3V g, 2 -3im-6
2m| 4 4.|m|
& 2m? -33|m/-6<0 < —§£|m|s 243 (*1)
Do c6 diéu kién (*) nén (*1) ludn ding. Tic 1a
|A|—i30<:> 3\/_< A< 33
4 4
Vay minA:i‘t@@m:—Z\@, maxA—3\/_<:>m 2.3. 0,5
Tim céc s6 nguyén duong X, Yy théa man: 2y =x*+X*+x+1. 1,5
Ta viét lai phuong trinh thanh: 2¥ = (x2 +1)(x +1) suy ra ton tai céc s
mneN,m>=n
x*+1=2"
sao cho ¢ x+1=2" 05
m+n=
V. y
(15 +) Thay x=2"-1 ta co:
diem) | (20 1) +1-2" 22 2" 42— 2"
©2(2M 2" 2" 41) =06 27 2" 2™ 41=0 0,5
+)Néu m,n>2 thi 22" —2"—2"* 41 ludn 1a s6 1é nén khac 0.
Xét n=1=>m=1=x=1y=2 la mdt nghiém.
Xét n=0=>m=0=x=0,y=0 la mot nghiém.
Véy phuong trinh c6 cac nghiém 1a: (x;y)e{(0;0),(%2)} 0,5
Cau V. (7,0 diém)  Cho tam giac nhon ABC(AB<AC) ndi tiép dudng
tron (O) va ngoai tiép dudng tron tim |, dudng thang Al cit BC tai M 7.0
(\7’-0 va cAt dudng tron (O) tai diém thir hai K .
dié’m) 1. Chirng minh KC* = KM.KA 2,0
V& hinh dang dén y 1 025

Trang 5/8




So lwoc 10 giai Piém
Taco
BCK = BAK (:%sdBK )
CAK = BAK (gth) 0,75
Tir d6 c0 BCK =CAK
Xeét hai ta gidc CAK va MCK c0: 0.5
Goéc AKC chung, BCK =CAK nén ACAK ~ AMCK ’
Suy ra KC_KM  kc? = kM KA 0,5
KA KC
2. Goi P la diém chinh giita ciia cung BC chtra A cta (O), D Ia hinh
chiéu vudng goc ctia | trén canh BC, G 1a giao diém cua AD véi duong 20
tron (O)(khac A), H la giao diém cua PG va ID. Chung minh tir giac '
IBHC ndi tiép duoc.
P
A
|
B

D

H
Taco PK la duong kinh cua (O), suy ra PK L BC 0,25
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So lugce loi giai

Piem

Vi IH LBC; PK L BC = IH//PK = IHP = HPK (1)
Xét (0) c6 GAK =GPK (2)
Tir (1) va (2)= tr giac AIGH noi tiép duong tron.

0,5

Chimg minh dugc DI.DH = DA DG
Tt gidc ABGC ndi ti€p (O), chirng minh dugc DA.DG = DB.DC

0,75

Suy raDI.DH = DB.DC, tir d6 chimg minh duoc tir giac IBHC ndi tiép
duong tron.

0,5

3. Gia st N,Q lan luot 13 giao diém cta dudng tron ngoai tiép tir giac
IBHC véi cac duong thang PH, Al . Chirng minh NQ di qua trung diém cua
doan thang BC.

2,0

=]

H T Q
Taco KIB=I1AB+IBA=CBK +IBC = IBK = AKBI cén tai K
suy ra KB =KI lai c6 KB=KC nénKB=KC =KI, suy ra K la tam duong
tron ngoai tiép tr giac IBHC (goi 1a duong tron (K))

0,5

Xeét (0) c6: PK la duong kinh = PC L CK; PB 1L BK, suy ra PB vaPC la
cac tiép tuyén cua (K)
Xeét (K) c6 BC//HQ (1) vicung vudng goc voi HI

0,5

Goi U 1a trung diém BC,tacd P, O, U, K thang hang.
Xét (K) c6 PB, PC 1a cac tiép tuyén, PNH 1a cét tuyén, chimg minh duoc
PU.PK = PN.PH =PC?, suy ra tir giac NUKH ndi tiép

0,5

Goi T la giao diém tha hai cua NU véi (K)
Chung minh dugc UB 1a phén giac cia NUH
= NUB:%NUH =%NKH =NTH = BC//HT (2)

T (1); (2) =T =0Q . Vay NQ di qua trung diém U cuaBC.

0,5

4. Goi E,F lan luot 13 giao diém cta duong tron ngoai tiép tir gidc IBHC
v6i cac duong thang AC,AB va J,L lan luot 1a giao diém cua dudng tron

1,0
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Cau So lwoc 10 giai Piém
(O) véi cac duong thang BI,Cl. Ching minh ring giao diém cia EL va
JF nam trén duong tron ngoai tiép tr giac IBHC .
0,25
Goi S 1a giao diém ctia JL VABC; Sl cit duong tron (K) tai X
Churng minh duogc SL.SJ =’S| SX =SB.SC
Suy ra tir giac LIXJ ndi ti€p duoc
Tacé IXE =360° — IXI —IXE =180° — IXI +180° — IXE = ILJ + ICE
=JBC +ICE = IBC +1CB =180° — BIC =180° — L1J =180° — LXJ 0.25
= JXE +JXL =180° ’
Suyra L, X, E thang hang
Chtrng minh tuong tu 3 diém F, X,J thing hang 0,25
Viy giao diém cua EL va JF ld X nim trén dudng tron ngoai tiép tir giac
0,25
IBHC .
Xét a,b,c 1a ba s6 thuc duong thoa man abc =1.
. 1 1 1 2,0
Chirng minh rang;: + + >1(1). ’
S S 2ab+b?  2bc+c? | 2ca+al @)
) 1 1 .
Taco ->————— vi 1+ a’h*>2ab
2ab+b”  1+ah +b
1 1 1 0.5
Tuong tu > ; >
S bctc? T1rbic?+c? 2catal l+aici+al
oo | Kni vy >t L 1
(2,0 @7 1+a%? +b* 1+b%c?+c® 1+a’c’+a’
diém) 5 )
1 c C
22 12 n2 L a2m2n2 L p2e2 | A2 2.2 0,75
- 1+ah”+b° c“+a’h°c"+b°c® c " +1+b°C
Vi abc=1= ) )
1 B bc b
1+a’*c®+a® b’c*+c’a’’c® +b’a’*c® 1+c”+b’c?
c? 1 b’c? c® +1+b*c?
Suyra VT, > + + = = 0,5
Y @~ 2 +1+b%? 1+b%c?+c® 1+c?+b%c® 1+c2+b%c?
Dau bang xéy ra khi va chi khi a=b=c=1 0,25

----- HET-----
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