SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT CHUYEN BAC GIANG

BAC GIANG NAM HQC 2022-2023
o , MON : TOAN CHUYEN
PE CHINH THU'C Ngay thi: 06/6/2022

Thoi ian lam bai : 150 phit , khéng ké thoi gian giao dé
Cau 1. (5,0 diem)

1) Cho biéu thuc ,zl:(\/;’L3 6 36 J.x—2\/;+l(x2 0;X¢1J

+ — ;
Vr=3 x+3 9-x) x—4/x+3(x%9

a) Rut gon biéu thic A

b) Tim tat ca cac gia tricua xdé 4> 4
2) Tim tat ca cac gia tri cia tham s6 m dé phuong trinh

X - @m+ l)x2 + (m2 +2m— l)x —m’ +m=0c6 ba nghi¢m phan biét x,,x,,x,thoa

man x; +x; +x; —3x,x,x,
Cau 2. (4,0 diém)
1) Cho da thitc P(x)=x"+2x"—2x’+8x+1va s6 a=3/5v2-7. Tinh P(a)
2) Giai phuong trinh x* +3x-1+2/(x +x+5) =5Ux’ +x+5
Cau 3. (4,0 diém)

1) Tim ba s nguyén x,y,zthoa man x*+9y” +252% = x* + 6xy + 2022

2) Cho chin sé nguyén duong a,,a,,....,a,déu khong c6 udc s6 nguyén td nao
khac 3;5va 7. Ching minh rang trong chin sb da cho ludn ton tai hai sé ma
tich ctia hai s6 ndy 12 mot sé chinh phuong

Ciu 4. (6,0 diém) Cho nira duong tron (0;R)duong kinh 4B.Goi M 1a mét diém

thudc nira duong tron da cho, #1a hinh chiéu cua M trén AB. Pudng thing qua O
va song song v&i MA cat tiep tuyen tai B cia nira duong tron (O)tai diém K

1) Ching minh bén diém 0, B, K, M cing thudc mot duong tron

2) Goi ¢, Dlan luot 13 hinh chiéu ctia # trén cac duong thing M4, MB.Ching
minh ba dudng thing CD, MH, AK ddng quy

3) Goi E,F lan luot 1a trung diém ctia 4H,BH.X4c dinh vi tri cua diém M dé
dién tich t gidc CDFE dat gia tri 16n nhat

Ciu 5. (1,0 diém)

Cho ba s6 duong a,b,cthéa man a+b+c=3.Chimg minh rang abc(a® +5* +¢*)<3
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Céu 1. (5,0 diém)
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Viay 1<x<g9 x#9 thi thoa dé

A>4

=>xed

4) Tim tat ca cAc gia tri ciia tham sé m dé phwong trinh
X —(2m+1)x* + (m2 +2m —l)x— m’ +m=0c6 ba nghiém phan biét x,x,,x, thdoa

man x; +x; +x; —3x.x,x,
Phuong trinh da cho twong duong véi

X=m

(x_m)[xz—(m+1)x+m—1]=0<:> xz_(m+1)x+m—1=()(*)

Phuong trinh da cho c6 ba nghi¢m phan bi¢t khi pt (*) c6 2 nghiém phan biét khac
A=m’>-2m+5>0

me { , moemEas < m e [Inén phuong trinh da cho ludén c6 3 nghi¢m
m —(m+1)m+m—l %0

phan biét v6i moi m. tir gia thiét ta c6 :



(x, +x, )2 —2x,x, +m’ =3mx,x, = 0(**)

X, +x,=m+1

Theo hé thirc Vi-et ta co : { : .Thay vao (**) duogc :
XX, =m-—
(m+1)2 —2(m-1)+m* -3m(m-1)=0< m= 3i;/ﬁ

Cau 2. (4,0 diém)

3) Cho da thire P(x)=x"+2x" ~2x*+8x+1va s6 a=5y2-7. Tinh P(a)
a=352-7=V2-1=(a+1) =2 > +2a-1=0

Chia da thuc P(x) cho da thirc x* +2x-1=0ta duogc :
P(x)= (x2 +2x—1)(x3 —x+2)+ 3x+3

= P(a)= (a2 +2a—l)(a3 —a+2)+3a +3=3a+3
= P(a)=32
4) Gidi phwong trinh x* +3x-1+23(x* + x+5) =52’ +x+5

Phuong trinh da cho tuong duong véi :

(x+1)3 —2(x+1)2 +5(x+1)=(x3 +x+5)—2(%/x3 +x+55 59 +x+5

Dit a=x+1,b=3/x +x+5ta duoc phuong trinh :

@' =24’ +5a=b"-2b" +5b < (a-b)(a’ +ab+b* —2a—2b+5)=0

o azb:>x+1z%/ﬁ<:>....<:x:_liz:/B
a’*+ab+b*-2a-2b+5=0(VN)

+13

Vay phuong trinh ¢6 nghi€ém x = _IT

Cau 3. (4,0 diém)

3) Tim ba s6 nguyén x, y,zthéa min x*+9)° +252% = x* + 6xy + 2022
Phuong trinh da cho twong dwong véi (x° —1)2 +(x-3y) +(5z) =2023



Vi x,y,z1a cac sb nguyén ta co: (x2 —1)2 (x-3 y)2 ,(Sz)2 1a cac sb chinh phuong
(binh phuong cua s6 nguyén) , ,
Moi s6 nguyén khi chia cho 8 dugc s6 du 1a mot trong cac s6 0;+1;+2;+3;4
—mdi sd chinh phuong khi chia cho 8 s& dugc s6 du 13 mot trong cac sd 0;1;4
Tur do (x° —1)2 +(x-3y) +(5z) 1a tong clia 3 s6 chinh phuong nén no chia cho 8 s&
duoc s6 du 1a mot trong cac sb 0;1;2;3;4;5;6
Mat khac 2023 chi;t cho 8 du 7 ’ ‘ ‘
Do vay, khong thé tim dugc ba s6 nguyén x, y,zthdéa man yéu cau cua dé bai
4) Cho chin s6 nguyén dwong a,,a,.....,a, déu khong c6 wéc s6 nguyén té nao
khéc 3;5va 7. Chirng minh ring trong chin s6 di cho ludn ton tai hai sé
ma tich ciia hai s6 nay 13 mét s6 chinh phwong
Gid st g, =3".5".7",....,a, =3".5".7" , trong 46 m,,n, p,(i=1,2,3,....,9)1a céc sb tur
nhién
Véimbi i =1;2;3;..;9b0 ba s6 (m,,n,, p,)c6 tinh chdn (c) , 1& (1) theo thi tw 1a mot

trong 8 truong hop sau day :
(cese)(eal)(ehe).(ah).(Lese).(Lesl), (L), (1)

Theo nguyén Iy Dirichlet, trong 9 bd ba s (m,,n,, p, )tén tai it nhat hai bo ba s6 1a
(m.,n., p)va (m,,n,, p, )VOi j,ke{l;2;..;9}va j= k,cung & mot trong 8 truong hop

trén— m; +m,n; +n,, p, + p,1a cac s6 chan
=>m;+m, =2m;n; +n, =2n; p.+p, :2p(m,n,pe D)

\ r m;+m n;+n; i m n m n Z
T d6 a,.a, =3"" 5" 77" =375 7 =(3".5".7" )

= a,.a, ;1a s0 chinh phuong nén ta c6 di€u phai ching minh



Céu 4. (6,0 diém) Cho nira dwong tron (0;R)dwong kinh 4B.Goi M 1a mét
diém thudc nira dwong tron da cho, 771a hinh chiéu ciia M trén AB. Puong
thing qua Ova song song véi A4 cit tiep tuyen tai B ciia nira dwong tron (0)
tai diém K

4) Chirng minh bon diém 0, B, K, M cung thudc mot dwong tron
Ta c6 £KOB = /MAB (hai goc dong vi)
Ma /MAB :;AMOB (g6c ndi tiép va goc & tim cung chan cung MB)

= ZKOB = ; /ZMOB = ZKOB = ZKOM = AKOB = AKOM((c.g.c)

= ZKMO = ZKBO =90° = ZKMO + ZKBO =180°
Suy ra tir giac OBKM noi tiép
Vay 4 diém 0, B, K, M cung thugc mdt dudong tron
5) Goi C,Dlan lwot 13 hinh chiéu ciia # trén cac dwong thing M4, MB.
Chirng minh ba dwong thang CD, MH, AK ddng quy
Goi P 1a giao diémrcﬁa OK va MB. Tur ZKMO = ZKBO =90°
= KM, KB la céc tiép tuyén cua (O)= PIla trung di€ém cua MB
Goi 7,014n luot 1a giao diém cua 4K véi MH va nira dudng tron (O)
Ta c6 £BPK = ZBOK =90° = tir gidc BPOK ndi tiép
= /MBK = Z/IQP, ma /MBK = Z/IMP (so le trong)



— ZIQP = ZIMP = MIPQ14 tit gic noi tiép
T d6 ZMPI = ZMQIma #MQI = #MBA (hai goc ndi tiép cung chin 1 cung)
= /MPI = /MBA=IP//AB
Mait khac, P 1a trung diém cua MB= I3 trung diém cua MH, ma MCHD la hinh
chit nhat nén 7 ciing 14 trung diém CD
Vay CD,MH, AK ddng quy tai I
6) Goi E,F1an lwot 12 trung diém cia 44, 8H.Xac dinh vi tri cia diém »
dé dién tich tir giac CDFE dat gia tri 16n nhat

Chira S,,,, =28,, = IH.EF = ;MH.; AB = ;MH.R

T d6, S,,,, max < MH max < M la diém chinh giita ctia cung 4B
Cau 5. (1,0 diém)

Cho ba s6 dwong a,b,cthéa méan a+b+c=3.Chirng minh ring
abc (a2 +b*+¢? )S 3

3abc (az +b*+¢? )= (a +b+ c)abc (a2 +b + cz)

bc+ ca)2

= (ca.ab +ab.bc + bc.ca)(al2 +b* + 2 )S (ab - 3

(012 +b’ +cz)

2
\ +ty+ e N ) .
Dya va BDT phu xy + yz+zx < (xy3z), dau bang xay rakhi x=y=z

(ab +bc+ ca)2

(a2 +b* +cz)= ;(ab+bc+ca)(ab+bc+ca).(a2 +b* +c2)

3
<1 (ab+bc+ca)+(ab+bc+ca)+(a2+b2+cz) 1 (a+b+c)2 3_9
"3 3 3 3 -
yy+zY
Duya vao BPT Cb si x,y,zZO:xyzS(x § Zj Sx=y=z

Vay abc(a2 +b° +02)S 3. Dau béng xdy rakhi a=b=c=1



