SO GIAODUC VADPAO TAO PDE THI TUYEN SINH LOP 10 THPT CHUYEN BAC GIANG

BAC GIANG NAM HOQC 2022 - 2023
: MON THI: TOAN
PE CHINH THUC Ngay thi: 06/6/2022

Thoi gian lam bai: 150 phiit, khéng ké thoi gian giao dé

Cau I (5,0 diém).

1) Cho biéu thtrc A:( Vol x>0; x#1Lx#9.

Jx+3 6 36 | x—2vx+1
Jx-3 +\/;+3_9—x}x—4\/;+3
a) Rut gon biéu thic A.
b) Tim tat ca cac gia tri cia x d¢ 4 >4.
2) Tim tat ca cdc gid trj ciia tham s6 m d¢ phuong trinh x° —(2m+1)x’ +(m2 +2m —l)x—m2 +m=0
c6 ba nghiém phan biét x,,x,,x, théa man x; +x; +x; —3x,x,x, = 0.

Cau II (4,0 diém).

1) Cho da thire P(x)=x"+2x" —2x" +8x+1 vasé a=3/5v/2 7. Tinh P(a).

2) Giai phuong trinh x> +3x—1+2{)(x* +x+5) =5Yx’ +x+5.

Cau III (4,0 diém).

1) Tim ba s6 nguyén x, y,z thoa man x* +9)° +252> = x> + 6xy +2022.

2) Cho chin s nguyén duong a,,d,,...,d déu khong c6 wdc s6 nguyén t6 nao khac 3; 5 va 7. Chimg
minh rang trong chin s6 da cho ludn ton tai hai sé ma tich ciia hai s6 nay 1a mot s6 chinh phuong.
Cau IV (6,0 diém). Cho nira dudng tron (O; R) duomg kinh AB. Goi M 1a mot diém thugc nira duomg
tron da cho, H 1a hinh chiéu cia M trén AB . Duong thang qua O va song song voi MA cat ti€p tuyen
tai B cua nta duong tron (O) tai diém K.

1) Chting minh bén diém O, B, K, M cung thudc mot dudng tron.

2) Goi C, D lan luot 1a hinh chiéu cia H trén cac duong thang MA va MB. Ching minh ba duong
thang CD, MH,AK dong quy.

3) Goi E,F lan luot 1a trung diém cua AH va BH . Xac dinh vi tri coa diém M dé dién tich ttr giac
CDFE dat gia tri 16n nhat.
Cau V (1,0 diém). Cho ba s6 duong a,b,c théa man a +b+c =3. Chimg minh ring

abc(a2 +b° +cz) <3.

HET

Can bg coi thi khong gidi thich gi thém.

SO GIAO DUC VA PAO TAO HUONG DAN CHAM



BAC GIANG BAI THI TUYEN SINH LOP 10 THPT CHUYEN BAC GIANG
NAM HOQC 2022 - 2023
NGAY THI: 06/6/2022
MON THI: TOAN
(Ban huéng dan cham cé 04 trang)

HDC CHINH THUC

Luru y khi chim bai:
- Dudi day chi la so lugc cac budc gidi. Loi gidi cia hoc sinh can ldp lugn chat ché hop logic. Néu
hoc sinh lam cach khdc ma giai ding thi cho diém t6i da.
- D6i véi cau IV, hoc sinh khéong vé hinh thi khéng cham.
- Diém toan bai khéng lam tron.

Cau Huéng din giai Pié¢m

Caul (5,0 @)

_ \/§+3+ 6 ., 36 _ (x/;—l)2
3 s ) T

A

0,5

x+12dx+27  Jx-1

(Vx-3)(Va+3) V-3 0,5

(2,0 diém) | =

(
Phan 1,a (Va+9)(Va+3) i3 0,5
( 1

. 0,5
voi x>0; x=1,x=9.

Jx-1
+Véi Vx <1 taco A:*/;+9<o:khangth6aman
Jx -1 0,5

+V6i x> 1 taco: A24<:>\/;+924(\/;—1)

Phan 1,b
(0ditm) [ 2 15 16
169 0.5
Két hop véi diéu kién cua x ta dugc két qua cantimla 1< x < 5 x#09.
Phuong trinh da cho twong duong véi: (x— m)[x2 —(m+1)x+m- 1] =0
xX=m
=
X —(m+1)x+m—-1=0(*)
. Phuong trinh da cho ¢6 ba nghi¢ém phéan bi¢t < (*) c6 hai nghiém phan bi¢t khac m 0.5
Phan 2 ’

(2,0 diém) - A=m’=2m+5>0 - (m—1)2+4>0
m* —(m+1)m+m—1#0 —120

Céc diéu kién trén ludn dung voi moi m, suy ra phuong trinh da cho luén c6 ba nghiém
phan biét x,,x, va x; =m véi moi m

Tur gia thiét ta c6: (x, +x, )2 —2x,x, +m* =3mx,x, =0 (**) 0,5




X +x,=m+l

Theo hé thtc Vi-ét, ta co { . Thay vao (**) duoc:

x.x, =m—1 0,5
(m+1)" =2(m~1)+m* =3m(m—1)=0
+
< —m* +3m+3=0. Tim duoc m:3_;/ﬁ. 0,5
Cau II (4,0 4
a=352-7=\2-1=(a+1) =2=d*+2a-1=0 0,5
‘ Chia da thirc P(x) cho da thirc x* +2x—1=0 ta duoc:
Phan 1 5 3 0,5
(2,0 diém) P(x)z(x +2x—1)(x —x+2)+3x+3
Suy ra P(a)z(a2+2a—l)(a3—a+2)+3a+3=3a+3 0,5
Tir d6 tinh duge P(a)=3v2. 0,5
Dua phuong trinh vé dang:
2 0,5
(e 1) =2 (1) 5 (1) = (¢ 0 +5)=2(Sn x5 ) 4530 545 ’
Dit a=x+1,b=x/x’ +x+5 ta dugc phuong trinh: a’ —2a* +5a =b> —2b> +5b
a=>b 075
<:>(a—b)(a2+ab+b2—2a—2b+5)=0<:> , ,
A a +ab+b”-2a-2b+5=0
Phén 2
(2,0di€m) | + Vi g =b taco
-1+ 0,5
x+1=R/x"+x+5 <:I>()c+1)3 =X +x+5& 3% +2x—4=0<:>x=lT\/E
+V6i a* +ab+b*~2a-2b+5=0 (a+b) +(a—2) +(h—2)" +2=0: vd nghiém
0,5
-1+
Vay phuong trinh da cho ¢6 nghiém l1a x = I_T\/E
Cau III (4,0d)
Bién ddi gia thiét vé dang (x* 1) +(x~3y)’ +(5z)’ =2023 0,5
Véi x,y,z 1a cac sb nguyén ta co (x2 —1)2 , (x—3y)2 , (52)2 1a cac sb chinh phuong
(binh phuong cua s6 nguyén) 0.5
. Mai sb nguyén khi chia cho 8 duoc s6 du 1a mot trong cac $6 0;+1;+2;+3;4 ’
Phan 1 x. Z C . .
(2.0 é(lirilém) = moi sO chinh phuong khi chia cho 8 s€ dugc so du la mot trong cac so 0;1;4
Tur do, (x2 —1)2 +(x—3y)2 +(52)2 14 tong ctia 3 s6 chinh phuong nén né chia cho 8 s& 05
duoc s6 du 1a mot trong cac s6 0:1;2;3;4;5;6 ’
Mit khac, 2023 chia cho 8 ¢6 s6 du 1a 7 0,5
Do vay, khong thé tim duogc ba s nguyén x, v,z thoa man yéu cau ctia d& bai,
Phino | Gidsu a =3"-5"-7" a,=3".5".7" ., a,=3" 57"
2 . ) 0,5
> trong do m.,n.,p. (i=1,2;--; a cac so tu nhien.
(2,0 diém) gd6 m,n,p,(i=12;-9) la cac s6 ty nhié




Véimdii=1;2;--;9, bd basd (m;;n; p,) c6 tinh chin (c), 1& (/) theo thir tw 1a mot
trong 8 truong hop dudi day:
(e )i(aesl ) (esle ) (el ) (Bese ). (Lesl ) (Ble ) (LT

0,5

Theo nguyén 1y Dirichlet, trong 9 bo ba sd (m;;n;p;) tdn tai it nhat hai bo ba s6 1a
(m/.;nj;pj) va (m;n;p,), voi j.ke{l;2;..;9} va j#k, cing & mdt trong 8 trudng
hop trén = m; +m,,n, +n,,p,+ p, lacac s6 chin

=>m,+m =2m;n; +n =2n; p,+p,=2p (m,n,peN)

0,5

Tir d6 aj -q, = 3mj+m,: '5n,+nk .7pj+pk _ 32m .52n .72p _ (3m .57 .7P )2

=a,-a la s6 chinh phuong = Piéu phai chiing minh.

0,5

Cau IV

(6,0 d)

Phém}
(2,0 diém)

Ta c6 KOB = MAB (hai goc dong vi)

ma MAB = %]\70\3 (goc ndi tiép va goc & tim cung chin mot cung)

3[?0\32%]‘70\5’

0,5

— KOB = KOM = AKOB = AKOM (c.g.c)

0,5

— KMO = KBO = 90°

0,5

= KMO+KBO =180
= tir gidc OBKM noi tiép
Vay 4 diém O, B,K, M clng thugc mot dudng tron.

0,5

Ph5n72
(2,0 diém)

Goi P 14 giao diém ciia OK vd MB. Tit KMO =KBO =90" = KM, KB 1a céc tiép
tuyén ciia (0) = P la trung diém cua MB

Goi 7, Q lan luot 1a giao diém cta AK voi MH va ntra dudng tron (0)

Ta c6 BPK = BOK =90° = tir gidc BPOK ndi tiép

0,5




:W:]/Q?,mé MBK = IMP (so le trong)

— , 0,5
= IQP = IMP = tlt gidc MIPQ ndi tiep
Tir d6 MPI = ]\/JQ\I , ma ]\7Q\I = MBA (hai gbc noi tiép cting chin mot cung) 0.5
— MPI = MBA = IP song song voi AB
Mit khac, P 1a trung diém ctiia MB = I 1a trung diém cta MH,
ma MCHD 1a hinh chit nhat = 714 trung diém cta CD 0,5
Vay CD,MH,AK dong quy tai I.
Chira S, =25, =IH-EF 0,5
A —lMHlAB—lMHR
Phan 3 D) R Ty 0,5
(2,0 diém) ; .
Tu do, S, dat gia tri 1én nhat < MH dat gia tri 16n nhat 0,5
& M 1a diém chinh giita cia cung AB. 0,5
Cau Vv (1,0 @)
.’)abc(a2 +b° +cz) =(a er+c)abc(a2 +b° +cz)
=(ca~ab+ab‘bc+bc'ca)(a2 +b° +c2)
2
S(ab+bc+ca) ~(a2+b2+cz) 0,5
3
2
. (x+y+z) .
(Dya vao BDT phu: xy+yz+zx<—— dau“="xdyra < x=y=z)
3 b+bc+ ?
(1,0 diém) w-(a2 +b’ +c2):%(ab+bc+ca)(ab+bc+ca)(a2 +b’ +cz)
3
1 (ab+bc+ca)+(ab+bc+ca)+(a2+b2+cz) 1 (a+b+c)2 ’ 9
_g 3 _g # =
0,5
3
(Dya vao BDT Cé-si: x,y,z>20= xyz < (%j , ddu “="xdyra < x=y=2z)
Tir d6 suy ra abc(a2+b2+cz)s3. Dau"="xdyra < a=b=c=1.
Téng 20d




