UBND TINH THAINGUYEN THI TUYEN SINH LOP 10 NAM HOC 2022 - 2023
SO GIAO DUC VA DAO TAO MON: TOAN

- (Danh cho thi sinh thi chuyén Toan)

PE CHINH THU'C Thoi gian lam bai: 180 phit, khéng ké thoi gian giao dé
(D& thi gdm c6 01 trang)

Cau 1. (1,5 diém) Cho a,b,c 1a cac sb thuc duong théa man ab+bc+ca=2022. Tinh gia tri
(2022+4%)(2022+5)(2022+¢7)

(a+b)*(b+c)(c+a) '
Céu 2. (1,5 diém) Tim tit ca cac gia tri nguyén dwong cia tham s6 m dé phwong trinh

cua biéu thirc 0 =

x* —(m+3)x+m+1=0 c6 hai nghiém x,x, phan biét, khac khong thod man gia tri cta bicu

il

2 2
thirc 4 =( ] +(&] 12 mot s6 nguyén.

X X
Ciu 3. (1,0 diém) Cho da thirc P(x) c6 tat ca cac hé s 1a cac sd nguyén. Biét rang a,b,c 1a ba
s6 nguyén phan biét théa min P(a) = P(b) = P(c) =2022 . Héi phuong trinh P(x)—2023=0 cb
nghiém nguyén khong? Vi sao?
Ciu 4. (1,0 diém) Tim cac s6 nguyén td a,b,c sao cho: a*+b* +c* +54 =11abc .
Ciu 5. (1,0 diém) Cho 4 1a mot tap con cua tap s ty nhién N. Tdp A c6 phan tir nho nhét 13
1 , phan ti 16n nhat 1a 100 va mbi phan tir x thudc A(x=1) ludn biéu dién duuge dudi dang
x=a+b trong d6 a,b thudc A(a c6 thé bang b ). Hiy tim mot tdp A c6 s6 phan tir nho nhat.
Giai thich cach tim ?
Céu 6. (2,0 diém) Cho tam gidc ABC(AB < AC) c6 ba gbc nhon noi tiép dudng tron (0) va cb
truc tim H . Goi D,E,F lan luot 1a chan duong cao ké tr 4, B,C cua tam giac ABC. Goi [ 1a
trung diém canh BC,P la giao diém cua hai duong thang EF va BC. Pudng thing DF cit
duong tron ngoai tiép tam gidc HEF tai diém thir hai 13 K .

a) Chtiing minh PB.PC = PE.PF va KE song song véi BC;

b) Puodng thang PH cat dudng tron ngoai tiép tam giac HEF tai diém tha hai la Q.
Chtrng minh tir giac BIQF noi tiép.
Céau 7. (2,0 diém) Cho ba di€ém 4,B,C phan biét theo thir ty cuing nam trén mdt duong thang.
Qua diém B ké dudng thing d vudng goc voi dudng thing AC;D 1a mot diém di dong trén
duong thing d(D # B). Pudng tron ngoai tiép tam gidc ACD cat duong thing d tai diém E
khac D. Goi P,0Q lan luot 14 hinh chiéu vudéng goc ciia diém B trén cac dudng thing AD va
AE . Goi R la giao diém ctia hai duong thang BQ va €D, S 1a giao diém cua hai dudng thang
BP va CE. Chirng minh:

a) Tt giac POSR noi tiép;

b) TAm dudng tron ngoai tiép tir giac PQSR 1udn thudc mot dudng thang cb dinh khi
diém D di dong trén duong thing d .
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UBND TINH THAINGUYEN THI TUYEN SINH LOP 10 NAM HQC 2022 - 2023
SO GIAO DUC VA PAO TAO MON: TOAN

) (Danh cho thi sinh thi chuyén Toan)
PE CHINH THUC Thoi gian lam bai: 180 phit, khong ké thoi gian giao dé
(Dé thi gdm cé 01 trang)

HUONG DAN CHAM
( Ban hwéng dan cham gom cé 05 trang)

I. Hwéng din chung

- Giam khao can nam viing yéu ciu cta hudng dan chim dé danh gia ding bai 1am cua thi sinh.
Thi sinh lam cach khac dap an néu dang van cho diém toi da.

- Khi van dung dap an va thang diém, giam khao can cha dong, linh hoat véi tinh than tran trong
bai lam cua hoc sinh.

- Néu ¢6 viéc chi tiét hoa diém cac y can phai dam bao khong sai 1éch véi tong diém va duoc
thdng nht trong toan hoi ddng chim thi.

- Diém toan bai 14 téng diém ciia cac ciu hoi trong dé thi, chim diém 1é dén 0,25 va khong lam
tron.

IL. Pip 4n va thang diém
Cau 1. (1,5 diém) »
Cho a,b,c 1a cac sb thuc duong thdéa man ab+bc+ca =2022. Tinh gia tri cua bicu thirc

B (2022+a2)(2022+b2)(2022+c2)
(a+ b)2 (b+ c)z(c + a)2

Loi giai
Ta c6: 2022+a’° =a’ +ab+bc+ca=(a+b)a+c).
2022 +b* =(b+a)b+c)
2022+ =(c+a)(c+b)
Thay vao Q ta dugc O =1.
Cau 2. (1,5 diém)
Tim tat ca cac gia tri nguyén duong ciia tham s6 m dé phuong trinh x* —(m+3)x+m+1=0 co

Tuong tu {

2 2
hai nghiém x,,x, phan biét, khac khong thoa min gié tri ciia biéu thirc 4= (ﬁJ + (&] la
X, X
mot s6 nguyén.
Loi giai
Taco: A=(m+3) —d(m+1)=m’+2m+5=(m+1)* +4.

A>0,VmeR.
Vay phuong trinh da cho c6 hai nghiém x,,x, phan biét, khac khong khi va chi khi m = -1.

' +x,=m+3
Ap dung dinh 1y Viet ta co: {x‘ L

xx,=m+l



2 2 2 2 2
A= i + & — ﬁ-ﬁ-ﬁ —2= (x1+x2) _2x1x2 _
X X X, X XX,
2 2 2
_[(mt4Am+T _2:(m+3+iJ Y
m+1 m+1
m+l=1 m:O(l)

Véi m nguyén duong, biéu thire 4 c6 gid tri nguyén < 4:(m+1) < |m+1=2|m=1(t/m)
m+1=4 m=3(t/m)
Vay m=1,m =3 thoa man yéu cau bai toan.
Chu 3. (1,0 diem) , , o ,
Cho da thuc P(x) c6 tat ca cac hé so 1a cac sO nguyén. Biét rang a,b,c 1a ba sO nguyén phan
biét thoa man P(a) = P(b) = P(c) =2022 . Hoéi phuong trinh P(x)-2023 =0 c6 nghiém nguyén
khong? Vi sao?
Loi giai
Ta co P(a)= P(b) = P(c) = 2022 < P(a)—2022 = P(b)—2022 = P(c)— 2022 =0
Khi d6: a,b,c 1a 3 nghiém phan biét cua da thic P(x)—2022.
Do d6, ton tai da thirc O(x) c6 cac hé s 1a cac s6 nguyén sao cho:
P(x)—2022 = (x—a)(x—b)(x—c)Q(x) .
Gia su, phuong trinh P(x)—-2023=0 c6 nghiém nguyén x=d .
Khi d6, P(d)—2023=0< P(d)—2022=1.
Ta lai c6, P(d)—2022 =(d —a)(d —b)(d —c)O(d).
Vay (d-a)(d -b)d -c)Q(d) =1=1.1=(-1)-(=1). (1)
d—a,d—b,d—c 1a 3 s nguyén phan biét. O(d) 1a s6 nguyén.

Dodo, tu(1)suyra d—ae{-L1};d-be{-1;1};d —ce{-11}.
Theo nguyén 1y Di - rich - 1& thi c6 it nhat 2 trong ba s6 d —a,d —b,d —c¢ bang nhau.
Diéu nay mau thuin voi d —a,d —b,d —c¢ 13 3 s6 nguyén phan biét.
Vay diéu gia sir 12 sai.
Toém lai: Phuong trinh P(x)—2023 =0 khdng c6 nghiém nguyén.
Cau 4. (1,0 diém)
Tim céac s0 nguyén to a,b,c sao cho: a*+b* +¢* +54 =11abc.
Loi giai

a#3
-TH1: \b#3

c#3
Vi a,b,c 1a cac s6 nguyén t6 nén khi do
a* =1(mod3),b* =1(mod3),c* =1(mod3) => a* +b* +c* =0(mod3).
Ta co: a* +b* +c* +54=0(mod3);11abc = 1(mod3) hodc 1labc =2(mod3). Vay truong hop nay
khong thoa man. ) o ) .
- TH 2: Trong 3 sO a,b,c c6 it nhat mdt sO bang 3 . Khong mat tinh tong quat, gia st a =3.
Ta co: 3*+b* +¢* +54=33bc < b* +c* +135=33bc. (¥)
Vi {33bc =0(mod3)

nén b* +c* =0(mod3).
135=0(mod3)



Mit khac b,c¢ 14 cac s6 nguyén t6 nén b* =0(mod3) hodc b* =1(mod3);c* =0(mod3) hoic

c* =1(mod3).

b* =0(mod3)

¢* =0(mod3)

Do b,c 1a cac s6 nguyén td nén b=c=3.

Thay b=c=3 vao (*) ta th'fly, thoa man. ‘

Tom lai a=b=c=3 la cac s6 nguyén t6 thoa mén yéu cau bai toan.

Cau 5. (1,0 diem) , ‘ ’ o )

Cho 4 1a mot tap con cua tap so tyr nhién N. Tap A4 co phan tir nhé nhat 1a 1 , phan ti 16n nhat

la 100 va moi phan tir x thudc 4(x #1) ludn biéu dien duugc dudi dang x=a+»b trong d6 a,b

thudc A(a c6 thé bang b ). Hay tim mot tdp 4 co sd phan tir nho nhat. Giai thich cach tim ?
Loi giai

Gia sit 4 c¢6 s6 phan tir 1 n, ta sip xép chiing theo thir ty 1=x, <x, <...<x, =100. (1)

Vay tir b* +c* =0(mod3) ta co: {

Suy ra véi mOi k e {1;2;3;...;n—1} ta cd x,,, =x, +x, <x, +x, =2x,, VO 1<4,j <k-(2)

Ap dung két qua (2) ta thu dugc x, <1+1=2, x, <2+2=4, x, <8, x, <16, x, <32, x, <64.
Suy ra tdp 4 phai c6 it nhat 8 phan tir.

+ Gidsu n=8=x,=100.

Vi x,+x, <32+64=96<100= x, =2x, = x, =50.

Vi x;+x,<16+32=48<50=x, =2x, = x, =25.

Vix, +x,<8+16=24<25= x, =2x, = X, =%. (mau thuan)

+Véi n=9 tacotap 4=1{1;2;3;5;10;20;25;50;100} thoa man yéu cAu bai toan.
Vay tip 4 co phén tr nho nhat1a 9.
Cau 6. (2,0 diem) ’
Cho tam gidc 4BC(A4B < AC) ¢6 ba goc nhon ndi tiep dudng tron (0) va c6 truc tam H . Goi
D, E,F lan luot 1a chan duong cao ké tr 4, B,C cua tam giac ABC. Goi [ 1a trung diém canh
BC, P la giao diém cia hai duong thang EF va BC.Duong thing DF cat dudng tron ngoai
tiép tam gidc HEF tai diém thir hai la K .
a) Chung minh PB.PC=PE.PF va KE song song voi BC 7
b) Buong thang PH cat dudng tron ngoai ti€p tam giac HEF tai diém th®r hai 1a 0. Ching
minh tir giac BIQF noi tiép.

Loi giai

A

",

ch

a) Tacod BEC = BFC =90° = tir gidc BFEC ndi tiép
= APFB ~ APCE(g-g)= PB-PC=PE-PF  (l)

4



Céc tu giac BFHD, HEKF noi tiép nén
EBC = HBD = HFD = HEK = BEK = KE//BC.
b) Hai tam gidc PHE va PFQ cé
HPE = HPF , PEH = PQF = APHE APFQ(g.g)= PH.PQ = PF.PE (2)
Tu (1) va (2) suy ra PB-PC = PH -PQ.
Hai tam gidc PBQ va PHC co

@ = I-TI_D\C,% = % = APBQ ~ APHC(c.g.c) = FQ\B = PCH = tir giac BHQC ndi tiép.

— — —

Khi d6 FOB = FQH + HOB = FEH + HCB = 2FCB=FIB.

Vay tir gidc BIQF ndi tlep.

Cau 7. (2,0 diém) ‘ q 7

Cho ba diém 4, B,C phan biét theo thir tu cing nam trén mot duong thang. Qua diém B ké
duong thang d vudng goc voi dudng thang AC; D 1a mot diém di dong trén dudng thang
d(D # B). Pudng tron ngoai tiép tam giac ACD cat dudng thang d tai diém E khac D. Goi
P,0 lan luot 12 hinh chiéu vudng goc cta diém B trén cac duong thing 4D va AE . Goi R 1a
giao diém cua hai duong thang BO va €D, S 1a giao diém cua hai dudng thing BP va CE.
Chtrng minh: )

a) Tu gidc POSR ndi tiep;

b) Tam duong tron ngoai tiép tir giac PQSR ludn thudc mot dudng thiang cb dinh khi diém D
di dong trén duong thang d .

Loi gii

D
L R

M
P I
- C
4 B

S

E

a) Do tir giac ADCE 1di tiép nén A/lifzﬁ, tir 46 SBC = ABP= ACE .

Suy ra SB=SC. Tuong ty, ta co SEB=SBE nén SC=SE,suyra S latrung diém CE
Chung minh tuong tu, ta cling c6 R 1a trung di€ém CD.

Do RB =RC,SB =SC nén ASRB = ASRC( c.c.c )= BSR=CSR = BEC = BAP = BOP .
Do d6 tir giac PQSR ndi tiép.

b) Goi (/) la dudng tron ngoai ti€p t&r gidc POSR .

Goi L la trung diém cua 4D . Tacé RL/AC va RS//DE, do d6 LRS =90°.
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Suy ra LS 1a duong kinh ctia duong tron (7).
Goi M,N lan luot 1a trung diém cua cac doan thfmg DE va AC.

Khi d6 N 1a diém cb dinh. Lai c6 ML//AE,NS//AE va ML= NS = %AE nén tir giac MLNS 1a
hinh binh hanh, suy ra 7 1a trung diém MN . Ma MBN =90° nén IN = IB.

Vay / thudc dudng trung truc doan thang BN cb dinh.
- Hét-—-



