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'S0 GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10

THANH PHO PA NANG TRUNG HQC PHO THONG NAM HOQC 2023-2024
‘ M6n thi: TOAN (Chuyén)
PE CHINH THUC Thai gian: 150 phat (khdng ké thoi gian giao dé)

(Danh cho thi sinh vao Truong THPT chuyén Lé Quy Don)

Bai 1. (1,5 diém) Cho biéu thuc P:ﬂ:(ﬂ— X Y v pidu thic
W=y (Jy Py+y oy -x

=X\/;—y y =Xy +yvx
2(Vx =y )

chitng minh rang vai cac s6 x, y duong phén biét tuy y thi 4Q+1 > 2P.
Bai 2. (1,5 diém) Trén cling mot mat phang toa do, cho parabol (P):y =x? va duong thang
(d):y=kx+5. Duong thang (d) cét parabol (P) tai hai diém A va B. Goi C, D lan luot Ia
hinh chiéu caa A, B trén truc Ox.

a) Khi k = -4, tinh dién tich hinh thanh ABDC.

b) Tim tit ca cac gia tri cua k && AD va BC cit nhau tai 1 diém nam trén duong tron
duong kinh CD.
Bai 3. (2,0 diém)

a) Giai phuong trinh 10X +3x +2 = (6X +1)vx* + 2 .
(x2 —y)\/x—2 =x(y-x+2)

(y-1)(y—3x—-3)=x>-3x+3-8Jx-2

Bai 4. (2,0 diém) Cho tam giac nhon ABC, véi AB < AC, ndi tiép duong tron (O). Cac tiép
tuyén ciia duong tron (O) tai B va C cit nhau & D. Puong tron duong kinh AD cit dudng
tron duong kinh OD tai diém E (khac D). Goi F 1a giao diém cta doan thang OE va dudng
tron (O).

a) Chang minh rang 3 diém A, O, E thang hang va CF Ia tia phan giac cua goc BCE.

b) Cac tia AB, AC lan luot cit duong tron dudng kinh AD tai cac diém G, K (déu khac
A). Chitng minh rang OD di qua trung diém cta doan thang GK.
Bai 5. (1,5 diém) Cho tam giac nhon ABC c¢6 AB < AC < BC, dudng tron (O) ndi tiép tam
gi4c ABC tiép xUc véi canh AB tai M. Lay diém E nam gitra A va M. Trén canh AC, BC lan
luot liy diém D, F sao cho AD = AE va BF = BE. Pudng tron ngoai tiép tam gidc DEF lan
luot cit AB va BC tai G (khéc E) va H (khac F). Chang minh rang (O) 1a tam duong tron
ngoai tiép tam giac DEF va cac dudng thang CM, ED, GH déng quy.
Bai 6. (1,5 diém)

a) Cho céc sb thuc duong x, y, z thoa mén xyz = 1. Ching minh réng:

2008(x* +y* + zz)+15{1+1+1j >2023(x+y+2).
X Yy z

v6i x>0, y>0 va x = y. Rat gon c4c biéu thirc P, Q va

Q

b) Giai hé phuong trinh {

b) Cho phuong trinh x* —4mn?x —4mn® —m = 0, v&i m va n la céc tham s6. Tim tat ca
cac cip s6 nguyén duong (m; n) dé phuong trinh da cho c6 2 nghiém phan biét x,, x, déu la
sé nguyénva X, + X, +11a sb nguyén to.
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LOI GIAI
Bai 1. Cho bidu thic P=&:[ﬂ- x ]vabiéuthﬁc
W=y (Y y+y Dy -x

XX =y fy = xfy X

2(Vx -y
chang minh riang véi cac sb x, y duwong phén biét tuy y thi 4Q+1>2P.
P=Vx+y =2P=2Jx+2y

_ X+y
Q= 2
Nhan hai vé cua biéu thic 4Q +1—2P cho 2

2(4Q+1-2P)=4x+4y+2-4/x -4y

= (2vx 1) +(2yfy 1)
Taco x=y=2(4Q+1-2P)>0=4Q+1>2P
Bai 2. Trén cling mot mat phang toa do, cho parabol (P):y = x* va duong thang
(d):y = kx+5. Duong thang (d) cét parabol (P) tai hai diém A va B. Goi C, D lan luot Ia
hinh chiéu caa A, B trén truc Ox.
a) Khi k=-4, tinh dién tich hinh thanh ABDC.

b) Tim tit ca cac gia tri cua k ¢& AD va BC cit nhau tai 1 diém nam trén duong tron
duong kinh CD.

Vi x>0, y>0 va x # y. Rat gon c4c biéu thirc P, Q va

Q

= 4Q+1=2(x+y)+1

10

a) Phuong trinh hoanh d6 giao diém cua (d) va (P):
X* =—4X+5

& X2 +4x-5=0

a+b+c=1+4-5=0

X=1Lx=-5
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x=1=>y=x"=1
X=-5=y=x*=2
A(-5;25)vaB(11)

Dién tich hinh thanh ABDC :
(AC+BD)CD (25+1).6

2
b) + Goi I 1a giao diém cua AD va BC.
Vi | thuge duong tron duong kinh CD nén:
CID =90° (g6c noi tiép chin nira duong tron)
= AD 1 BC
+ Phuong trinh hoanh d6 giao diém cua (d) va (P):
x> =kx+5
< xP—kx-5=0
ca=-5<0
Do d6 hai d6 thi luén cét nhau tai hai diém phan biét c6 hoanh d6 trai dau.
Toa d¢ hai giao diém 1a A(x,, Y, )vaB(x,,y,).

= 78 (dvdt)

X +X, =K
XX, =-5
+ Phuong trinh duong thang AD c6 dang: y = ax+b. Ta co:

y, =ax, +b - kx, +5=ax, +b
Yp =aXp +b O=ax,+b

+ Theo dinh i Vi-ét: {

=kx, +5=2a(x —X,) (trirtheo vé)

+ Phuong trinh duong thang BC c6 dang: y = a’x +b'. Tuong tu nhu trén ta co:
kx, +5=2a'(x, — %)

Nhan theo vé hai y vira c6 duoc:

(kx, +5)(kx, +5)=—a.a".(x, — X, )2

& k2%, +5K (X +%,)+25= (% +X, )" —4xX, < -5k?+5k?+25=k*+20

o k?=5 < k=15

Vay k =5

Bai 3:

a) Giai phuong trinh: 10x? +3x + 2 = (6x +1)/x? +2

Céch 1: Binh phuong hai vé rdi casio bac 4.

Céch2: Pt t=vx* +2 = t2 =x* +2 (t > 0). Ta duoc:

9x? +3x+1% = (6x+1)t = (9x2—6xt+t2)+3x—t:0:>(3x—t)2+(3x—t):0

3x =t AX=VX2+2
=
X+l=t |3y i1=yx2+2

= (3x-t)(3x-t+1)=0= {
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- Ix* =x*+2 (3x>0) x:i% (3x>0)
2 )
9X* +6x+1=x"+2 (3x+1)>0 852 4 6x—1<0 (3x+120)
i 1
X:_
— 2
Lo 3T
L 8
VéyS:{l;_er\/l_?}
2 8
X2 —y)Wx=2=x(y—x+2 1
b)Giai hé : ( y) (y ) ()
(y-1)(y-3x—3)=x*—3x+3-8Vx-2 (2)
Pk: x>2
Xét phuong trinh (1):

(xz—y)mzx(y—x+2) = Xx=2-yx—2 =xy - x(x-2)
= Xx=2-xy+x(x-2)-yVx-2=0= x(xﬁ—y)+ﬂ(xﬂ—y):o

= (x\/x—2—y)(x+\/x—2J:0:> XVX-2-y=0
>0vi x>2
= y=XJXx-2

Xét phuong trinh:
(y-1)(y-3x-3)=x*-3x+3-8Jx-2 = y’-3xy—4y+3x+3=x"-3x+3-8Jx-2

= X (x=2)-3x*Vx -2 - 4x/x -2 - x* +6x +8/x-2 =0

= (x3—3x2+6x)—\/E(3x2+4x—8):0:> x3—3x(x—2)—\/ﬁ(3x2+4x—8)=0
Pit t =+/x—2 thi t? = x—2 va 4x—8 = 4t*

(X =3xt?)—t(3x* +4t°) =0 = x* =3t —3xt* —4t> =0 = (x—4t)(X* +tx+t*)=0

2
Ma X2 +tx +1% = (x+%) +%t2 >0 (d4u bang khdng xay ra)

Ta duoc:

x=4t = x=4/x-2= x* =16(x-2) = X’ -16x+32=0

X =8+42 :nhan

X=8+4v2 = y = x/x~2 = (8+4v2)/6+ 412 = (8+4V2) (24 2) =32+16V2

8+
X=8-4J2 = y=x/x—2 =(8-42) 642 = (8- 442).(2-2) =32-16V2

X=8+42 " X=8-42
y=32+16v2  |y=32-162

Vay hé phuong trinh c6 hai nghiém : {
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Bai 4: Cho AABC nhon, véi AB < AC, noi tiép duong tron (O). Céc tiép tuyén tai B va C cit nhau &
D. Buong tron duong kinh AD cat duong tron duong kinh OD tai diém E (khac D). Goi F la giao
diém cua doan thang OE va duong tron (O).

a) Chitng minh A, O, E va CF la tia phan giéc cua BCE .

b) Cac tia AB, AC lan luot cit dudng tron dudng kinh AD tai céc diém G, K (khéc A).
Chtng minh rang OD di qua trung diém cia doan thang GK.
a) + Xét duong tron duong kinh OD:

OED = 90° (g6c ndi tiép chan nira duong tron)

+Xét duong tron duong kinh AD:

AED = 90° (goc noi tiép chin nira duong tron)

— OED = AED = 90°

= AO,E

+Trong duong tron duong kinh AD:

BCE = BOE (cung chin BE)

+ Trong duong tron (O):

—

BCF = % BOE (goc néi tiép va géc & tim ciing chén BF )
R
= BCF = 2 BCE

= CF la tia phéan giéc cua BCE
b) + Goi I 14 giao diém thuc hai cia AD va (O) va L 1a giao diém cua GK va OD.
+ Goi M 1a giao diém caa OD va BC. D& dang ta ching minh dwgc OD | trung truc cua BC.

CMD =90°maCKD = 90° (goc néi tiép chin nira dudng tron dudng kinh AD)
— CMDK nép tiép= LDK = ACB, ma ACB = AIB (cing chdn AB ciia (O))
— LDK = AlB

+ BAI = DKL (cung chén GD cua duong tron duong kinh AD)
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Ta dugc: AABI ©> AKLD (g-g) = —~ = B2
LD~ BI
LG CA

Tuong ty: AACI <2 AGLD (9-9) =

LD CI
, BA_CA
Bl CI
Pay 1a bd d& quen thudc tir hai tiép tuyén va mot cat tuyén, ta ching minh duoc nhu sau:
BA BD
ADIB“> ADBA (g-0) = —=—
(9-9) YRR
ADIC &> ADCA (g—g) = A =P
Cl DI
. BD CD , BA CA
d—=——nén —=—
DI DI Bl CI

Do do: ﬁzﬁz LK = LG
LD KD

Vay OD di qua trung diém L cia GK

Bai 5. Cho tam giac nhon ABC c6 AB < AC < BC, duong tron (O) ndi tiép tam giac ABC
tiép xuc voi canh AB tai M. Lay diém E nam giita A va M. Trén canh AC, BC lan luot liy
diém D, F sao cho AD = AE va BF = BE. Puong tron ngoai tiép tam giac DEF lan luot cat
AB va BC tai G (khéc E) va H (khac F). Chirng minh rang (O) 1a tam duong tron ngoai tiép
tam giac DEF va cac duong thang CM, ED, GH dong quy.

Goi S la giao ciia DE va GH. Ta di chung minh C, M, S thang hang.
Taco ADE = AED = DHS = CD la tiép tuyén ciia (SHD) tai D
Tuong ty ta ciing c6 CH 1a tiép tuyén cua (SHD) tai H

Khi d6 SC 1a duong ddi trung cia tam giac SHD

Goi N 1a trung diém HD. Theo b6 dé duong ddi trung, ta co:

HSN =CSD (1) Lai c6 tam giac SEG <> SHD

= Tam giac SEM ©> SHN (Chia d6i ti s duong trung tuyén)

= SEM = HSN (2)

Tir (1) va (2) ta cé CSD = ESM = (dpcm)
Bai 6:
a) Cho x,y,z duong thoa man xyz =1. Ching minh:
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2008(x2+y2+z2)+15(1+1+1j22023(x+y+z)
X y z
+ AB.GM ba sé: x+y+z>33xyz =3
+ Ta co:
11 1 (x+y+z) 9
2008(x2+y2+22)+15(—+—+—J22008 +15.
X y z X+y+2
bat t = x+y+z (t > 3), ta phai chang minh:
2
X+y+12
2008( y )+15. J >2023(x +y +2)
X+y+z2
Tuc la:

t? 9
20085 + 15.? > 2023t
— 2008t> + 405 > 6069t°
= (t-3)(2008t* —45t-135)>0 (1)
Trong do
2008t? — 45t —135
=1993t* +15t* — 45t —135
=1993t° +15t(t —3)-135

>1993.3° +15.3.0-135>0

— 2008t” — 45t -135> 0

Ttrc 1a (1) dang

Vay bai toan dugc chirng minh
Déau bang xay rakhi x=y=z=1

b) Cho phuong trinh an X, tham sb a va b: x? — 4ab?x —4ab® —a =0
Tim tat ca cac cip (a;b) nguyén duong sao cho phuong trinh ¢6 hai nghiém phan biét xa, x2
deu nguyén va x1+x2+1 la s6 nguyeén to.

Taco: A'=4a’h’ +4ab’ +a=(4a’h" +4ab® +b? ) +a—b* =(2ab’ +b)2 +a—b?
Dé phuong trinh ¢ hai nghiém nguyén ta can A' 1a s chinh phuong.

+ Xét hiéu:

(Zab2 +b+1)2 —A'

= (4a’b* +b? +1+4ab® + 4ab” + 2b) - (4a’b* + 4ab’ + a)

=(b2 +1+ 4ab? +2b)—a

=b’ +2b+1+a(4b’-1)>0 viabe N’

+ Xét hiéu:

(2ab® +b —1)2 —A" =(4a’b* +b? +1+4ab® —4ab® —2b) - (4a’b* + 4ab’ +a)
=b*+1-4ab’*-2b-a =b? (wj—2b+(1:jlj<0

<0 <0
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Ta duoc: (Zab2 +b—1)2 <A'< (2ab2 +b+1)2

Ma A’ 1a s chinh phuong nén A’ = (2ab” +b) = a =D’

X8t biéu thic: X, +x, +1 =4ab” +1 =4b* +1 = (4b* +4b* +1)—db? = (2b? +1)° —(2b)’
=(20° —2b+1)(20° + 20 +1)

Tacan x, + X, +1 1a s5 nguyén td, ma 2b* +2b+1>5 nén:

2b*-2b+1=1 = b(b-1)=0= b=1(vi b>1)

Kiém tra lai: x, + X, +1=4b* +1=5:1a s6 nguyén t6

Vay a=b=1
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