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

PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
NAM HOQC 2022 - 2023
PE CHINH THUC Mboén: Todn

(Danh cho thi sinh thi chuyén Toan)
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Cau 1 (2,0 diém).

a) Cho phuong trinh x> —8x+4—-8m=0. Tim m dé phuong trinh c6 hai nghi€ém phan biét
X, X, théamin 1< x, <x,.

b) Goi a, b, ¢ 1a céc sb thuc théa man a’ +b° +c* =ab+bc+ca va a+b—c=+/3. Tinh gia
tri biéu thire 4 =+/a’+1+3bc.

Cau 2 (2,0 diém).

a) Xéac dinh cdc hé sb a, b, c cia da thic P(x)=x’+ax’ +bx+c. Biét P(-2)=-29,
P(1)=-5 va P(3)=1.

b) Cho 7 1a sb nguyén duong sao cho 4n+13 va 5n+16 1a cac sé chinh phuong. Chimg minh
rang 2023n +45 chia hét cho 24.

Cau 3 (2,0 diem).

a) Giai phuong trinh: 2(17x° = 6)+ (x” —4x +3)V2x +5 = 2x(3x” +22).

b) Trong mit phang toa dd Oxy, cho diém 4(146;2022). Goi H la hinh chiéu vuéng goc ciia
A trén tryc Ox. Tim sb diém nguyén nam trong tam giac OAH. (Piém nguyén la diém c6
hoanh d¢ va tung doé la cdac so nguyén).

Cau 4 (3,0 diém). Cho hai dudng tron (O;R) va (OR") cit nhau tai hai diém 4 va B (R>R' va
0, O' thudc hai nira mat phang dbi nhau bd AB ). Pudng thang 40 cit (O) va (O') lan luot tai
C va M, duong thang 40’ cét (O) va (O') lanluottai N va D (C, D, M, N khac 4). Goi K
1a trung diém cia CD; H 1a giao diém cia CN va DM.

a) Chung minh ring nim diém M, N, O, K, B cung thudc mot dudng tron.

b) Goi (/) la duong tron ngoai tiép tam gidc HCD; E 1a diém dbi xtmg cua C qua B; P la
giao diém cia AE va HD; F 1a giao diém ctua BH véi (I) (F khic H); Q 1a giao diém
cia CF v6i BP. Ching minh rang BP = BQ.

¢) Chtng minh rang IBP =90°.

Cau 5 (1,0 diem). Cho x, y, z la cac so thuc duong. Tim gia tri nho nhat cua bicu thirc

4 4 4

X z

P= +—2 .
(x+y)4 (y+z)4 (z+x)4

HET

Thi sinh khong dwoc s dung tai lieu. Can b coi thi khong gidi thich gi thém.
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TRUNG HQC PHO THONG CHUYEN HUNG VUONG

- Huéng dan cham thi dudi day dua vao 101 giai so luge cia mot cach. Khi cham thi, giam khao can bam sat

yéu cau trinh bay 16 giai ddy du, chi tiét, hop logic va co thé chia nho dén 0,25 diém.

- Thi sinh 1am bai theo cach khac v6i hudng din chdm ma dung thi to chdm can théng nhét cho diém tuong

tmg voi thang diém ctia huéng dan cham.

- Diém bai thi 1a tong diém cac cau khong 1am tron so.

Cau 1 (2,0 diém).

a) Cho phuong trinh x> —8x+4—-8m=0. Tim m dé phuong trinh c6 hai nghiém phan biét x;, x,

thoa man 1< x; <x,.

b) Goi a, b, ¢ 1a cac s6 thyc théa man a’ +b> +c¢* =ab+bc+ca va a+b—c=\/§. Tinh gia tri

biéu thitc A =+a’ +1 +3bc.

Noi dung Piém
a) Cho phwong trinh x> —8x+4—-8m=0 (l) Tim m dé phwong trinh cé hai nghiém
phan biét x,, x, théaman 1< x, <x,. 0,25
. e s A i , 3
Phuong trinh (1) ¢6 hai nghiém phan biét < A'>0<12+8m >0 m > 5
0,25
. . A L x+x, =8
Vi x;,x, langhiém cia (1) nén . 0,25
x,x, =4—-8m
, (q-D+(x,-1)>0  [x+x,>2
Taco I1<x <x, & < 0,25
(x—1)(x,-1)>0 X%, = (X +x,)+1>0
8>2 3
= S -8m-3>0m<——.
4-8m—-8+1>0 8
0,25
R 3 i a
Vay 3 <m < —= la céc gia tri can tim.




b) Goi a, b, ¢ 1a cac sb thwe théa man o’ +b”> +c’ =ab+bc+ca va a+b—c=43.

Tinh gi4 trj biéu thire 4 =~/a® +1 + 3bc. H0
Tacéd a’ +b* +c* =ab+bc+ca < 2a° +2b*> +2¢* =2ab+2bc+2ca 0,25
@(a—b)2+(b—c)2+(c—a)2=0<:>a=b=c. 0,25
Ma a+b—c:\/§<:>a:b=c=\/§. 0,25
Suyra A=~a®+1+3bc=11. 0,25

Cau 2 (2,0 diémy).

¢) Xac dinh cac hé s6 a, b, ¢ cua da thuc P(x) = x* + ax? + bx + c. Biét P(—2) =-29, P(l) =-5
va P(S) =1.

d) Cho n la s6 nguyén dwong sao cho 4n+13 va 5n+16 1a cac s chinh phuong. Ching minh ring
20231 +45 chia hét cho 24.

Noi dung Piém

a) Xac dinh cac hé s6 a,b,c cia da thirc P(x)=x3+ax2+bx+c biét

P(-2)=-29, P(1)=-5, P(3) =1. 1,0

Vi P(-2)=-29 néntacd —-8+4a—2b+c=-29<4a—-2b+c=-21.
Vi P(1)=-5néntacod l+a+b+c=-5a+b+c=—6. 0,5

Vi P(3)=1néntaco 27+9a+3b+c=1<9a+3b+c=-26.

4a-2b+c=-21 a=-3
Ta c6 hé phuong trinh sa+b+c=—6 S<b=2 . 0,25
9a+3b+c=-26 c=-5

Vay a=-3; b=2; c=-5. 0,25
b) Cho 7 1a s6 nguyén dwong sao cho 4n+13 va 5n+16 1a cac s6 chinh phwong. Chirng 1.0
minh ring 20237 + 45 chia hét cho 24. ’
Gid s 4n+13=a” va 5n+16=b" (a, beN’).
T 4n+13=a*=a lasd le.

0,25

Taco 4n+13=a’ < 4(n+3)=a’ -1 4(n+3)=(a-1)(a+1).

Vi a la sb 1& nén a—-1 via a+1 1a hai s chin lién tiép, do do
(a—l)(a+1)58:>(n+3)52:>n 1asb 16.




Suyra b* =5n+16 laso lé.
Laicé 5n+16=0" < 5(n+3)=(b-1)(b+1):8. 0,25

Mi (5:8)=1=(n+3)i8 (1)

Tacd a* +b*=9n +2952(m0d3)

ma a’ ={0;1}(mod3); b* ={0;1}(mod3) = a’ =b* =1(mod3)

0,25
4n+13=1(mod 3
=1 (mo ):>(n+3)50(m0d3) (2).
5n+1651(mod3)
Vi (3;8)=1néntir (1) va (2)suyra (n+3):24.
0,25

Tu d6 2023n+45=2016n +7(n +3)+24 24 (dpem).

Cau 3 (2,0 diém).

¢) Giai phuong trinh: 2(17x% = 6)+(x* —4x +3)y2x +5 = 2x(3x” +22).
d) Trong mit phing toa dd Oxy, cho diém A (146;2022). Goi H 1a hinh chiéu vuéng goc ciia A4

trén truc Ox. Tim sb diém nguyén nam trong tam gidc OAH. (Diém nguyén la diém c6 hoanh d¢
va tung do la cdc s6 nguyén).

Noi dung Piém

a) Giai phuwong trinh 2 (17)c2 - 6) + (x2 —4x+ 3) N2x+5=2x (3)62 + 22) (1)

+Didukién 2x+520 < xz—%
Phuong trinh (1) < 6x° —34x +44x +12 - (x2 —4x+ 3)\/2x +5=0 025

& (x-3)[ 627 ~16x -4~ (x~1)v2x+5 =0

x=3
~ 6x* —16x—4—(x—1)32x+5=0 (2)

0,25
Phuong trinh (2) < 6(x—1)* =2(2x+5)—(x-1)¥2x+5=0 (3).

+Khi x =1: Khong thoa man phuong trinh (3)




V2x+5 3
FKhi x 21, (3) 222t (NIXES o g Xl 2

(x-1)F  x-1 N

=2

x—1

V2x+5 3 {X>l 13+ 267

° _— ) > X =
x-1 2 Ox” —26x-11=0 9

0,25

J2x+5 {X<1 5-~29
— =2 >Xx=—".

x—1 4x* -10x-1=0 4

,13+2\/55—\/E}

Két hop véi diéu kién ta c6 nghiém cua phwong trinh 1a x € {3, 9 "

0,25

b) Trong mit phing toa 49 Oxy, cho diém A(146;2022). Goi H 12 hinh chiéu vudng
goc clia A trén truc Ox. Tim sé diém nguyén nim trong tam giac OAH. (Piém nguyén li
diém c6 hoanh do va tung do la cdac s6 nguyén).

1,0

2022 E---.

—
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Vi H 12 hinh chiéu vudng goc ciia 4 trén truyc Ox nén H(146;0).
Goi B 14 hinh chiéu vudng goc ctia A trén truc Oy, suyra B (0;2022).
Goi C la trung diém cta doan O4, suyra C (73;201 1).

Piém M (xo; yO) (xo; Vo EZ) la diém nguyén nim trong AOAH khi va chi khi diém
M'(x(');y(')) (x(');y(’) EZ) dbi xtng véi diém M qua C nam trong AOAB.

0,25

Suy ra sb diém nguyén nam trong AOAH biang s diém nguyén nam trong AOAB.

Do d6 s6 diém nguyén nam trong tam giac OAH bang E (s6 diém nguyén nam trong hinh chit

nhiat ABOH trir di s6 diém nguyén nam trén doan thang OA).

0,25

Sb diém nguyén nam trong hinh chir nhat ABOH bang 145.2021 = 293045.

1011 I _
x. Tur d6 kiém tra dugc so di€ém nguyén trén doan

Phuong trinh dudng thing O4 1a y =

0,25




thang OA (trirdiém O va A4)bang 1.

Viy s6 diém nguyén trong AOAH bang % =146522. 0,25

Cau 4 (3,0 diém). Cho hai duong tron (O;R) va (0';R') cit nhau tai hai diém A4 va B (R>R' va
O, O' thudc hai nira mat phing d6i nhau bo AB ). Puong thing AO cit (0) va (0’) lan luot tai C va
M, dudng thing 40" cit (O) va (O') lanluottai N va D (C, D, M, N khic A). Goi K la trung
diém ciia CD; H 1a giao diém cia CN va DM.

d) Chung minh réng nim diém M, N, O, K, B cung thugc mdt duong tron.

e) Goi (1) 1a duong tron ngoai tiép tam giac HCD; E 1a diém d6i xing cia C qua B; P la giao
diém cua AE va HD; F 1a giao diém cia BH véi (1) (F khac H); O la giao diém cua CF
v6i BP. Chimng minh ring BP = BQ.

f) Chimg minh ring IBP = 90°.

N§i dung Pi¢m

(Xét thé hinh nhw hinh vé. Cdc thé hinh khdc chitng minh tuwong tw).

a) Chimg minh riang nim diém M, N, O, K, B cung thugc mot dwong tron. 1,0
H
N,
M
A
0 o
C K A D

Ta c6 ANC =90° (g6c ndi tiép chan nira dudng tron (0) )y = AD | CH.
CMD =90° (gbc noji tip chéin nira dudng tron (O'))=> AC L DH. 0,25

Suyra A4 14 truc tm tam gidc HCD = HA | CD = H, A, B thiang hang.

D& co tir gide CDMN néi tiép duong tron tim K = MKN = 2MCN (goc noi tiép va goc o | 02




tam cung chin m) va HCM = HDN (1)

Ta c6 tir gidc ABCN ndi tiép = ACN = ABN (goc ndi tiép cung chin cung AN ).

T gidc ABDM nbi tiép = ADM = ABM (goc ndi tiép cung chin cung AM ).

0,25
Két hop véi (l) suy ra ABN = ABM = ACN = MKN = MBN =2ACN (2)
Tac6 MON =2ACN = MBN (3)

0,25
T (2) va (3) suyra 5diém M, N, O, K, B cung thuoc mot dudng tron.
b) Goi (I) 1a dwong tron ngoai tiép tam giac HCD; E 1a diém ddi xing cia C qua B; P
1a giao diém cia AE va HD; F 1a giao diém cia BH véi (1) (F khac H); Q lagiao | 1,0
diém ciia CF véi BP. Chimg minh ring BP = BQ.
Xét tir gidie ACFE c6 hai duong chéo CE L AF tai trung diém B ctua CE (1) 0,25
Tac6 DCM = BHD (cung phu véi CDH ). Ma B/HT) = EC\F (goc ndi tiép cung chin l/)—F\')
= DCM = DCF (2). 0,25
Tu (1) va (2) suy ra ACFE 1a hinh thoi.
Xét hai ABPE va ABOC c6 BEP = BCQ (so le trong), BE = BC, EBP = CBQ (di dinh). os
Suy ra ABPE = ABOC (g-c-g) = BP = BQ (dpcm). ’
¢) Chirng minh ring IBP =90°. 1,0
Goi S, T la giao diém cua BQ va (I) (nhue hinh vé). 0,25




Xét ta giac ADEH c6 AED = AHD (cting bang ACE ), suy ra tir giac ADEH ngi tiép
= PD.PH = PA.PE = PT.PS.

T ABPE = ABOC = PE = QC = PA = QF = PA.PE = QF.QC = 0S.0T.

0,25

Vay 0S.0T = PT.PS < 0S.(PQ + PT) = PT.(PQ +QS)
& 0S.PO +0S.PT = PT.PQ + PT.0S <> 0S.PQ = PT.PQ <> OS = PT = B la trung
diém cia ST = IB 1 ST = IBP = 90° (dpcm).

0,5




Cau 5 (1,0 diém). Cho x, y, z la cac s6 thuc duong. Tim gia tri nho nhat ciia biéu thirc

P_ x4 N y4 N Z4
(x+y)4 (y+z)4 (z+x)4'
Noi dung Pi¢m
Ta co P= ! 4+ ! 4+ ! 1
C G B
X y z
Bétazl,bzi,c=£:>a,b,c>0 va abc =1.
x y z
= P= ! T+ ! T+ ! T
(a+1)" (b+1) (c+1)
, s 1 1 1 1 1 1
Ap dung bat dang thirc Cauchy ta ¢6 +—22/—. =— .
p dung bat dang thie Cauchy ta c6 (a+1)4 16 16 (a+1)4 2(a+1)2
0,25
, 1 _1 1 1 1 1 1
Tuong tu co Tt—2== — > -
(b+1)" 16 2(b+1)" (c+1) 16 2(c+1)
:>P+izl ! >+ ! >+ ! > |-
16 2\ (a+1)" (b+1) (c+1)
Ta ching minh >+ ! == v6i a, b>0.
(a+1)" (b+1) 1l+ab
That vay: ! > 1 0,25

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

o[ (a+1) +(b+1) |(1+ab) = (a+1)".(b+1)’




(@ +b0* +2a+2b+2)(1+ab) 2 (ab+a+b+1)’
(@’ +b* +2a+2b+2)(1+ab) 2 (ab+a+b) +2(ab+a+b)+1

<::>1+ab(a2 +bz)22ab+azb2

= ab(a - b)2 + (ab — 1)2 >0 (ludn dung). Dau “=" xayrakhi a=b=1.

) 1 1 1 ab
Tuong tu co >+ 52 = = .
(c+1) (1+1) l+c . 1 ab+1 0,25
ab
Khi do
le[ 1 2+ 1 2+ 1 2J_izl( 1 + ab —lj—izg—i:i.
2 (a+1) (b+1) (c+1) 16 2\l+ab ab+1 4) 16 8 16 16 025

. . 3 .
Viy gia tri nho nhat cia P bang E Dau “="xayrakhi a=b=1=x=y=1=z.

HET




