SO GIAO DUC PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT
BINH PINH NAM HOQC 2022-2023

Pé chinh thirc Moén thi chuyén: TOAN (CHUYEN TOAN)
Ngay thi: 11/6/2022 ‘
Thoi gian lam bai: 150 phut (khong ké thoi gian phat dé)

Bai 1: (2,5 diém)
1. Cho biéu thirc: P =x* x —5x™ .[x + x> +2017 .
Tinh gid tri ctia P khi x= i/2+\/§ —3/2—\/5 .
2. Cho phuong trinh x* +bx> +cx+1=0 trong d6 b, c 1a cac sb nguyén. Biét phuong

trinh c6 nghiém x, =2+ J5. Tim b, cva cac nghiém con lai ciia phuong trinh.
Bai 2: (2,5 diém)
1. Giai h¢ phuong trinh: {x(x+y)2+y2 —24y+1 =0
y(x+y)y -2x"-7y-2=0
2.Cho a,b,c 1a cac s6 nguyén.
Dit S =(a+2021)° +(2b—2022)° + (3¢ +2023)"; P = a+2b+3c+2022
Chimg minh rang § chia hét cho 30 khi va chi khi P chia hét cho 30 .
Bai 3: (1,0 diém) )
Co tat ca bao nhiéu da thirec P(x) c6 bac khong 16n hon 2 véi cac hé s6 nguyén
khong am va thoa mén diéu kién P(3)=100.
Bai 4: (3,0 diém) ,
Cho tam gidc ABC nhon (AB < AC) noi ti€p duong tron (O), cac duong cao
AD,BE,CF cit nhau tai H. Goi M 1a trung diém BC.
a) Chuing minh tr giac DMEF la tir giac noi tiép. i
b) Buong tron tam 1 duong kinh AH cat duong tron (O) tai di€m thtr hai la P. Ké
duong kinh AK ctia duong tron (0) . Chimg minh bon diém P,H,M,K thing hang.
¢) Cac tiép tuyén tgi A va P cua duong tron (I) cat nhau & N. Chimg minh ba dudng
thang MN,EF,AH dong quy.
Bai 5: (1,0 diém)
. N x+y<2
Cho 2 50 X, y thoa man: { ,
X +y +xy=3
Tim gi4 tri 16n nhat, gia tri nho nhit cta bidu thie: 7= x>+ y> —xy



Dap 4an

Bai 1: (2,5 diém)
1. Cho biéu thire P = x*/x —5x*/x + x> +2017. Tinh gia trj cta P khi
x=32+45-32-5

2. Cho phuwong trinh x* +bx* + cx+1=0 trong d6 b, cla céc sé nguyén. Biét phuong

trinh c6 nghiém x, =2++/5. Tim b, ¢ va cac nghiém con lai cia phuong trinh.

Loi gidi.
1.Ta co x:3/2+\/§—i/2—\/§

=3 = (2+45)-(2-5)-32+5 2 -V5R2+5 +32-45)
=x =2\/§+3x

:(x—\/g)(xz—\/gx+2)=0.

>
Chu y rang xz—\/§x+2=(x—§J +%>0 nén tir day chi cé thé x=4/5.

Thé nén P =x""x(x* =5)+x" +2017 =2022.

2. Bang tinh toan tryc tiép, ta tinh duwoc x) =38+17+/5;x2 =9+45. Vi x, 1a nghiém
cta phuong trinh x* +bx* +cx+1=0 nén

X, +bx; +ex, +1=0

= (38+17/5)+b(9+4:/5) +c(2+~/5)+1=0

= (39+9b+2¢)+ (17 +4b+c)/5 =0.
39+9h+2c

17+4b+c
li. Do d6 17+4b+c =0, kéo theo 39+9h+2c=0.

4b+c+17=0 - b=-5

9b+2¢+39=0 " |c=3

Véi (b;c) = (-5;3) thi phuwong trinh tré thanh x* -5x* +3x+1=0

& (F —4x-1)(x-1)=0
x=2+5

Rt x:2—\/§

x=1

Ta thdy ring néu 17 +4b+c =0 thi /5 = € Q do b,cla s6 nguyén, digu vo

Giai hé phuvong trinh {

Vay véi (b;c) = (-5;3), ngoai nghiém x, =2++/5 thi PT con nghiém x, =2-+/5 va

x, =1.

Bai 2: ( 2,5 diém)




x(x+y)+y  —4y+1=0

1. Giai hé phuong trinh .
- P 8 {y(x+y)2—2x2—7y—2=0

2. Cho a,b,cla céc s6 nguyén. Dt S = (a+2021)° +(2b—2022)° + (3¢ +2023)°;
P=a+2b+3c+2022. Chérng minh rang S chia hét cho 30 khi va chi khi P chia hét
cho 30.

Loi giai.
—4y+1=0(1
1. Xét hé phuvong trinh: x(x+y)2+y , v (1)
y(x+y) =2x*=Ty-2=0(2)

Nhan hai vé phuwong trinh (1) véi 2, ta duec
2x2+2xy+2y2—8y+220(3)
Céng theo vé phuong trinh (2) va (3) ta dwoc
y(x+y) +2xy+2y° =15y =0
<:>y[(x+y)2+2(x+y)—15J=0
S y(x+y-3)(x+y+5=0

y=0
S| x=3-y

xX=-5-y
- Néu y =0 thay vao phvong trinh (1) ta dugc x* +1=0, khéng cé nghiém thyec.
- Néu x=3-y, thay vao phuong trinh (1) ta dwoc 3-y)-3+y* -4y +1=0
y=2

<:>y2—7y+10=0<:>(y—2)(y—5)=0<:>{

Véi y=2 thi x=1;véi y=5 thi x=-2.
- Néu x=-5-y, thay vao phvong trinh (1) ta dwoc (-5-y)-(=5)+y* -4y +1=0

2
<y’ +y+26=0, khong c6 nghiém thyc vi y2+y+26=(y+%j +%>O'

Vay hé phuong trinh ban dau cé hai nghiém 1a (x;y)=(1;2) va (x;y)=(-2;5).
2. Dit x=a+2021;y=2b-2022;z=3c+2023 thi S=x"+)"+z°’ va P=x+y+z.
Taco S—Pz(xs—x)+(y5—y)+(zs—z).

Xét A=x5—xzx(x—l)(x+1)(x2+l).

Ta thay (x—1)x(x+1) la tich cda ba s6 nguyén lién tiép nén co tich chia hét cho 6,
do vay 4 chia hét cho 6. Theo dinh ly Fermat, ta cling ¢6 x° = x(mod5) nén 4 chia
hét cho 5. Ma UCLN (5,6)=1 nén 4 =x"—x chia hétcho 30.




Hoan toan tuong tv (y°—y) va (z° -z) cung chia hét cho 30 . Do vay (S—P) chia
hét cho 30 . biéu nay cho biét S chia hét cho 30 khi va chi khi P chia hét cho 30.

Bai 3: (1,0 diém )
Cé tat ca bao nhiéu da thire P(x) ¢6 bac khéong lén hon 2 véi cac hé s6 nguyén
khong dm va théa man diéu kién P(3)=100.

Loi giai.

- Xét da thirc P(x)=C 1a hang sé thi chi ¢6 da thic P(x) =100 thda man.

- Xét dathire P(x)=ax+b VO a>0;b>0;a,beZ.

Ta cé P(3)=100 hay 3a+5=100, ma acN";heN nén 1<q<33.Véimdi ¢ nhu vay
ta tim dugc duy nhat »=100-3a thdéa man diéu kién nén trvong hop nay cé tat ca
33 da thic thoa dé bai.

Xét da thire P(x)=ax’ +bx+c vOi aeN';b,ceN. Theo dé baita cé 9a+3h+c=100,
ma a,b,cla cadc sé nguyén nén c=3k+1véi ke N (véi moi gid tri cta & thita tim
dugc duy nhat mét gia tri cta ¢ ).

Khi d6 3a+b+k=33 hay b+k=33-3a>0,suyra l<a<ll.

Vé&i méi gia tri « nhu vay, ¢é (34—3a) gia tri nguyén cia b nhan tir 0 dén ( 33-3a)
va cé duy nhat mét gid tri £ =33-3a—b thod mén sau khi da chon a va ». Vay

11 . .
truong hep nay ¢ ) (34-3a) = 34-11—3-% =176 ¢cap (a;b;k) thod man, ¢ng véi
a=1

176 c3p (a;b;c) thod man dé bai. Truwong hop nay c¢é 176 da thire thod méan.

Tur ba truong hop trén, cé tat cd 1+33+176 =210 da thiéc P(x) véi hé s6 nguyén
khéng dm va P(3)=100.

Bai 4: (3,0 diém)

Cho tam gidc ABC nhon (AB<AC) néi tiép duwong tron (O), céc dwong cao AD, BE,
CF cat nhau tai H. Goi M 13 trung diém BC.

a) Chirng minh t& giac DMEF la t& giac néi tiép.

b) Buong tron tdm I dwong kinh AH cét dwong tron (O) tai diém th hai 13 P. Ké
duong kinh AK cta dwong tron (O). Chirng minh bén diém P, H, M, K thdng hang.

¢) Cac tiép tuyén tai A va P clia duvong tron (I) cidt nhau & N. Ching minh ba
duong thang MN, EF, AH déng quy.
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Loi giai.
a) Ta thay céc t& giac BCEF, ACDF néi tiép duong tron duong kinhh BC, AC. Khi
dé

MEF =180° — AEF — MEC =180° — ABC — MCE
—180° — FBD — BFD = BDF.
Do vay tir giac DMEF néi tiép.

b) Theo gia thiét KB 1 AB va HC | AB nén KB//HC . Twongtw KC 1 AC va
HB 1 AC nén KC//HB.T& gidc KBHC c6 hai cdp canh déi dién song song nhau
nén 13 hinh binh hanh. Lai vi & 13 trung diém cta BC nén H, M, K thang hang.

Mit khéc, APH = AFH =90" = APK nén P, H, K thing hang.

Nhv vay H, M, K, P thdng hang.

¢) Goi R 1a giao diém cda AD va EF. Vi céc t&r gidc AFDC, AEDB noi tiép nén
EDF =180° — FDB— EDC =180° —=2BAC =180 — FIE.

Do vay IEDF la tr giac noi tiép, suy ra RE.RF = RI.RD .

Mait khac t&r gidc AEHF néi tiép nén RE-RF = RH - RA. Vay nén

RI-RD = RH -R4 = *A4 _ RD
RI RH

4 HD 1A  RI RA
=>——= = = =—(1)

RI RH HD RH RD
T chirng minh & cdu b) tacd HM L 4P, laivi NI 1L AP (do NI la duong trung truc
cia doan AP) nén HM // NI, két hop NA//DM suyra DMH = INA (hai géc nhon ¢6




cap canh tuvong ing song song). Tlr ddy ADHM « AAIN (tam giac vudng cé hai goc
nhon bang nhau)
= A _AV ()

HD DM

Tl (1) va (2) suy ra % = % Vay nén AARN » ADRM (c.g.c) = ARN = DRM .

Vi NRM = NRA+ ARM = MRD + ARM = ARD =180° nén M, N, R thing hang, tic 12
MN ciing di qua diém R.Vay MN, AD, EF dong quy.

Bai5: (1,0 diém )

. s x+y<2
Cho hai s6 x, y thod man: { , 4 R .
X +y +xy=3

Tim gia tri I6n nhat, gia tri nhé nhat cda biéu thae: 7= x> +y* —xy.

2
Lo giai. Ta c6 bat déng thire (x—y)? >0 < xy < @ . B&i vay tir gia thiét,

2
(x+y) =3+xyS3+@:>OS(x+y)2S4.

Lai dé y dang thire 3()c2 +y° +xy)—(x2 +y° —xy) =2(x+y) hay 0<9-T=2(x+y)* <8,
vay 1<T <09.

Khi (x;y)=(1;1) (thod man gia thiét) thi 7=1.

Khi (x;y)=(/3;—/3) (thod man gia thiét) thi 7=9.

Két ludn: Gia trilén nhat cia 7 13 9 ; gid trinhd nhatcua 7 la1.




