SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10

TINH PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
R , , Nam hoc : 2022-2023
DE CHINH THUC Mén : TOAN CHUYEN

Céu 1. (2,0 diém)
a) Cho phuong trinh x> —8x+4—8m =0.Tim m dé phuwong trinh c6 hai nghiém
phan bi¢t x,,x,théa man 1<x, <x,
b) Goi a,b,cla cac s6 thuc thoa man @ +b* +c* =ab+bc+cava a+b—c=+3 .
Tinh gié tri biéu thic 4=+/a®+1+3bc

Cau 2. (2,0 diém)

a) Xac dinh cac hé sb a,b,c ciia da thirc P(x)=x"+ax’ +bx+c, Biét P(-2)=29,
P(1)=-5va P(3)=1

b) Cho nsd nguyén duong sao cho 4n+13va 5n+161a cac sb chinh phuong.
Chung minh rang 2023n+45chia hét cho 24

Céiu 3. (2,0 diém)

a) Giai phuong trinh 2(17x" - 6)+ (x* - 4x+3V2x +5 = 2x(3x* +22)
b) Trong mit phang toa dd Oxy, cho diém A(146;2022). Goi H la hinh chiéu

vuodng goc cua A trén truc Ox. Tim sd diém nguyén nim trong tam giac
OAH (Piém nguyén la diém cé hoanh d va tung dd la cdc so nguyén)

Cau 4.(3,0 diém) Cho hai duong tron (O;R)va (O ';R')cét nhau tai hai diém 4va B
(R >R'va 0,0'thudc hai nira mit phang d6i nhau b 4B). Puong thing 40 cit (O)
va (0")1an luot tai C va M, duong thang 40'cit (0) va (O') lan luot tai Nva D
(C,D,M,N # 4). Goi K la trung diém ctua CD:H1a giao diém ciua CN va DM

a) Chung minh rﬁng nam diém M,N,0.K,B cung thudc mot dudng tron
b) Goi (7)la duong tron ngoai tiép tam gidc HCD;E la diém ddi xing cta C qua
B;Pla giao diém cta AE va HD; F1a giao diém cua BH véi (I)(F=H)0la
giao diém ctia CF v6i BP.Chung minh ring BP = BQO
¢) Ching minh rang ZIBP =90°
Ciu 5. (1,0 diém) Cho x, y,z1a cac sb thuc duong . Tim gia tri nho nhét cua biéu
X4 y4 Z4

thuc: P= —+ -+ )
(x+y) (v+z) (z+x)




PAP AN
Céu 1. (2,0 diém)

¢) Cho phuong trinh x> —8x+4-8m=0(1)Tim m dé phwong trinh c6 hai
nghiém phan biét x,x,théa man 1<x <x,

Phuong trinh (1) c¢6 hai nghiém phéan biét < A'>0< 12+8m>0< m > —;

s \ ‘A , . X +x,=8
Vi x,,x,1d nghiém cta (1) nén {'
xx,=4-8m

-1 -1)>0 o)
Ta coO 1<x1 <x, & (xl )+(x2 )> X +x, >
(x1 1)(x2—1)>0 x]xz—(x] +x2)+1>0

8>2 3
= S -8m-3>0om<—
4-8m—-8+1>0 8

Vay —% <m< —% 1a cac gia tri can tim
d) Goi a,b,cla cac ) thuce théa man o’ +5> + > =ab+bc+cavd a+b—c=+3.
Tinh gia tri biéu thirc 4=1/a’+1+3bc

Tacod a*>+b*>+c* =ab+bc+ca < 2a* +2b* +2¢* =2ab+2bc +2ca

{:}(a—b)2+(b—c)2+(c—a)2 =0 a=b=c

Ma a+b-c=3oa=b=c=V3=A=d* +1+3bc=11
Cau 2. (2,0 diém)

¢) Xac dinh cac hé s6 a,b,c ciia da thirc P(x)=x"+ax’ +bx+c, Biét P(-2)=29,
P(1)=-5va P(3)=1
Vi P(-2)=-29nén ta c6 —8+4a—-2b+c=-29< 4a—-2b+c=-21
P(1)=5=1+a+b+c=-5ca+b+c=-6
P(3)=1<27+9%a+3b+c=1<9a+3b+c=-26
4a-2b+c=-21 a=-3
Ta c6 hé phuong trinh : <a+b+c=-6 <<b=2
9a+3b+c=-26 c=-5
Vay a=-3,b= 2c- -5

d) Cho » ) nguyen duwong sao cho 4n+13va 5n+16la cac s6 chinh phuong.
Chirng minh ring 2023n+45 chia hét cho 24



Gia st 4n+13=a>va 5n+16=b"(a,be 0*), tt 4n+13=a’ = ald s 1¢
Tacod 4n+13=a’ & 4(n+3)=a’ -1 4(n+3)=(a—-1)(a+1)
Vialasélénén a—1;a+11a hai s chin lién tiép, do d6 (a—1)(a+1):8
= (n+3)2=>nlasdlé =b> =5n+16la 56 18

Lai c6 5n+16=b" < 5(n+3)=(b-1)(b+1):8, Ma (5,8)=1= (n+3):8(1)
Ta cé a”+b> =9n+29=2(mod3)

Ma a® = {0;1}(mod3),b* = {0,1}(mod 3) = a” = b* =1(mod 3)

{4n+13 = 1(m0d3): (n+3)=0(mod3)(2)

5n+16=1(mod3)
Vi (3;8)=1nén tir (1) va (2) suy ra (n+3):24
T d6 2023n+45=2016+7(n+3)+24: 24(dfcm)
Cau 3. (2,0 diém)
¢) Gidi phwong trinh 2(17x" -6 )+ (x* —4x+32x+5 = 2x(3x" +22)(1)
Piéukién : 2x+5> 0 x> —Z
Phuong trinh (1)< 6x° —34x” +44x+12—(x* —4x+3N2x+5 =0
& (x=3)[ 6" ~16x -4~ (x~1)V2x+5 | =0
x =3(tm)
|6 —16x—4—(x-1)2x+5=0(2)

Phuong trinh (2) & 6(x—1) —=2(2x+5)—(x—1)v/2x +5 =0(3)
Khi x =1khong théa man phuong trinh (3). Khi x# 1



V2x+5 3
(x—l)2 x—1 \/2x+5__2
x—1
2x+5 3 x>1 o 1342767
1 2 9x* —26x—11=0 9
=
/2x+5__2 x<1 :>x_5—\/5
x—1 i 4x> —10x-1=0 4
Két hop véi diéu kién ta c6 nghiém ctia phuong trinh 1a xe{3 13+§\/_ 57 :1/_}

d) Trong mit phing toa dd Oxy, cho diém A(146;2022). Goi H 1a hinh chiéu

vuong goc cia 4trén truc Ox. Tim s0 diém nguyén nim trong tam giac
OAH (Diém nguyén la diém cé hoanh dp va tung dg la cdc sé nguyén)

Vi #1a hinh chiéu vudng goc cua A trén truc Ox nén H (146;0)

Goi B 13 hinh chiéu vudng goc ctia A trén truc Oy, suy ra B(0;2022)

Goi C 1a trung diém ctia doan OA, suy ra C(73;1011)

Diém M (x,; 7, )(%; 7, € )12 diém nguyén ndm trong AO4H khi va chi khi diém
M (x5, )(x% 3, '€ 0)dbi xtmg v6i diém M qua C nam trong AOAB

Do d6 s6 diém nguyén nim trong tim gidc OAH bang %(sé diém nguyén nim
trong hinh chit nhat ABOH trir di sé diém nguyén nam trén doan thing 04)

S6 diém nguyén nam trong hinh chit nhat ABOH bang 145.2021 = 293045

Phuong trinh duong thing 0413 y = 1(7);1

x. Tlr d6 kiém tra dugc sd diém nguyén
trén doan thang OA (trir diém O va A) bing 1

Vay s6 diém nguyén trong AOAH bang 2930245_1 =146522

Ciu 4.(3,0 diém) Cho hai dwong tron (O;R)va (O';R")cit nhau tai hai diém 4
va B (R > R'va 0,0'thudc hai nira mit phiang d6i nhau bo 45). Pwong thing

40 ¢it (0) va (0')1an luet tai C va M, dwong thing 40'cit (0) va (0') lan



lwgt tai NvaD (C,D,M,N # A). Goi K 1a trung diém ctia CD; /12 giao diém cia

CN va DM
d) Chirng minh rang nim diém M, N,0,K, B cung thugc mét dwong tron

Ta c6 ZANC =90°(goc ndi tiép chin nira duong tron (O)= 4D L CH
ZCMD =90°(gbc ndi tiép chin nira dudng tron (0")= AC LDH
Suy ra 41a tryc tAm AHCD = HA L CD = H, 4,B thing hang
D& ¢6 tir gidc CDMN ndi tiép duong tron tim K
= /MKN =2/MCN (gbc ndi ti€p va goc ¢ tam cung chan cung MN)
= ZHCM = ZHDN (1)
Ta co tir gidc ABCN ndi tiép = LACN = Z4ABN (g6c ndi tiép cuing chin cung AN)
T gidc ABDM n0i ti€p = LADM = ZABM (g6c ndi ti€p cung chdan cung AM)
Két hop v6i (1) suy ra Z4ABN = ZABM = ZACN = ZMKN = ZMBN =2/ACN (2)
Taco ZMON =2/4CN = ZMBN (3)
Tir (2) va (3) suy ra 5 diém M, N,0, K, B cing thudc mot duong tron
e) Goi (/)la dwong tron ngoai tiép tam gidc #CD;E 1a diém ddi xirng cia C
qua B;Pla giao diém ciia 4E va HD; Fla giao diém clia BH véi
(I)(F # H);Qla giao diém ciia CF véi BP.Chirng minh ring BP = BQ



Xét tlr gidc ACFE c6 hai duong chéo CE L AF tai trung diém B cua CE 1)
Ta c6 £DCM = /BHD (cung phu voi ZCDH). Ma /BHD = /DCF (gbc ndi tiép cling
chin DF)= /DCM = /DCF (2)

Tu (1) va (2) suy ra ACFE 1a hinh thoi
Xét ABFE VA ABQC ¢& /BEP = /BCQ(so le trong), BE = BC, /EBP = ~CBQ (ddi dinh)
= ABPE = ABQC(g.c.g) = BP = BQ(dfcm)

f) Chirng minh ring £IBP =90°

Goi 5,714 giao diém cua BOva (7)(nhu hinh v&)

Xét tir gidc ADEH c6 ZAED = /AHD (cing bing ZACE),suy ra tir gidc ADEH noi
tiép=> PD.PH = PA.PE = PT.PS

TUr ABPE = ABOC = PE = QC = PA = QF = PA.PE = QF.QC = 0S.0T
Vay 0S.0T = PT.PS < QS(PQ+ PT)=PT.(PQ+0S)
& 0S.PQ+QS.PT = PT.PQ+ PT.QS < OS.PQ = PT.OS < OS = PT

= Bla trung diém cta ST nén B L ST = ZIBP =90°(dfem)



Céiu 5. (1,0 diém) Cho x, y,z1a cac s6 thuwc dwong . Tim gia tri nhé nhit cia

4 4 4
X y z

biéu thirc : P= -+ -+ ;
(x+y) (+z) (z+x)

, 1 1 1
Taco P= -+ -+ ;
(yHJ (Z+1J (x+lj
X y z
< h% z X \ 1 1 1
Pat a=2,b=";c="=a,b,c>0va abc=1= P = o+ —+ -
x y oz (a+1)  (b+1) (c+1)

Ap dung bét dang thirc C6 si ta co :

1 1 1 1 1 1 .
22— = ~. Tuong ty ta co :
(a+1)* 16 16 (a+1) 2 (a+1)

1 1 1 1 1 1 1 1
Tt—2 . = Tt —2—, -
(b+1) 16 2 (b+1) (c+1) 16 2 (c+1)
:>P+i2l ! >+ ! >+ : >
16 21 (a+1) (b+1) (c+1)

1
+ >
(a+1)2 (b+1)2 1+ab

Ta chirng minh VOl a,b>0

1

That vay: ! =+ ! -2 &
(a+1) (b+1) l+ab

[(@+1) +(b+1) |(1+ab)> (a+1) (b +1)

o (@’ +b*+2a+2b+2)1+ab)> (ab+a+b+1)
o (a2 +b° +2a+2b+2)(l+ab)2 (ab+a+b)2 +2(ab+a+b)+1

< 1+ ab(a? +b2)2 2ab+a’b’

& ab(a—b) +(ab-1) > 0(ludn diing). Dau bang xay ra khi a=b=1

1 1 ab

.Khi do:

S BN ~
(c+1) (141 l+c {1 ab+l
ab

Tuong tw co :



el L L1 ]y
2| (@a+1) (b+1) (c+1)y | 16 2

Vay MinP:136<:>a=b:c=1:>x:y:z

1 ab
_+_
1+ab ab+1

1
4

J

3.3
16 8



