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

NGHE AN TRUONG THPT CHUYEN PHAN BQI CHAU
(Pé thi gom 01 trang) TRUONG THPT CHUYEN - PH VINH
NAM HQC 2021 - 2022,
MON THI: TOAN

Ngay thi: 06/06/2021.
(Thoi gian 1am bai 150 pht, khong ké thoi gian giao dé)

(6,0 diém)
a) Giai phuong trinh: X* + 2(2+\/x—1) — 5x

33X +y? =5+2xy +2x-2
b) Giai hé phuong trinh: y Y y
2x* +y? =10+2x-3y
(3,0 diém)
a) Tim x,y e N sao cho x* =1993.3" + 2021

n-23

b) Tim s6 nguyén duong n dé 13 binh phuong ctia mot s6 hiru ti duong.

(2,0 diém) Cho cac sb duong @, D, C thoa man @b+bc+ca<3abc Tim gia tri nho nhét
cua biéu thic

2 2 2 2 2 2
P=\/a+b+\/b+c+\/c+a—(\/a +b +\/b e +\/C *a J

2a+2b 2b+2c 2c+2a
(7,0 diém) Cho duong tron (O) c6 day cung BC c6 dinh va khong di qua tim O. Goi
A 1a diém di dong trén duong tron (O) sao cho tam giac ABC nhon va AB < AC . Goi
M 14 trung diém cua canh BC va H Ia truc thm tam giac ABC. Tia MH cit duong
tron (O) tai K, duong thang AH cat canh BC tai D va duong thang AO cit duong tron
(O)tai E (EkhacA).
a) Chang minh rang t giac BHCE 14 hinh binh hanh va HAHD = HK.HM .
b) Tia KD cét duong tron (O) tai | (1 khac K), dudng thang di qua | va vudng goc
v6i duong thang BC cit AM tai J . Ching minh ring cac dudng thing AK , BC va
HJ cung di qua mot diém.
¢) Mot duong tron thay d6i ludn tiép xtc voi AK tai A va cit cac canh AB, AC lan
luot tai P, Q phan biét. Goi N 1a trung diém cua PQ. Chung minh ring AN luén di
qua mot diém cb dinh.
(2,0 diém) Cho s6 676 s6 nguyén té khac nhau. Chang minh rang ¢ it nhat hai sé trong
cac s6 dd cho ma hiéu cua ching chia hét cho 2022.
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HUONG DAN GIAI CHI TIET
(6,0 diém)

a) Giai phuong trinh: x? +2<2+\/X—1) =

24 y? =542xy+2x-2y

3X
b) Giai h¢ phuong trinh:
2x° +y* =10+2x-3y

Loi giai
a) Giai phuong trinh: x* +2(2+\/X—l) =
x2+2(2+\/x—1)=5x Pidu kién: x>1

Phuong trinh <> x* —2x+1-3(x—-1)+ 2Jx-1=0
&(x-1)° -3(x-1)+2vx-1=0 (1)
Pat: /x—1=t (t>0).Khi do, ta co:
(et -3t*+2t=0
et(t-3t+2)=0

e t(t-1)"(t+2)=0

t=0
olt-1 P— 0 {Xflz (tm)
t=—2(loai) Jx-1=1 X=

Vay phuong trinh c6 tap nghiém S ={1,2}
3P +y =5+2xy+2x-2y (1
b) Giai h¢ phuong trinh: y ¢ v ()
2x* +y* =10+2x -3y (2)
Lay 2x(1)-(2) taco pt: 4x* +y> =4xy+2x—y
2x—-y=0

2x—y)’ =2x—
< (2x—-y) =2x yC{Zx—y:l

+ Truong hop 1: y = 2x thay vao (2) ta duoc: x* =10+ 2x—6X

©6x" +4x-10=0| 5 ~10

+ Truwong hop 2: y = 2x-1 thay vao (2) ta dugc: 2x° +(2x—1) =10+2x-3(2x—

& 6x2 =12
x=2 =y=2J2-1
x=—2=y=-2J2-1

Vay hé c6 nghiém: (x;y)e {(1 2),(—% —Ej (\/_ 2242 -1 ) (—\/5;—2&—1)}
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Cau 2.

(3,0 diém)
a) Tim x,y e N sao cho x* =1993.3" + 2021

n-23

b) Tim s6 nguyén duong n dé 13 binh phuong ctia mot s6 hiru ti duong.

Loi giai
a) Tim x,y e N sao cho x* =1993.3" + 2021
x° =1993.3" + 2021
y=0=x’=4014 (loai).
y=1=x*=8000= x=20
y>2

VP =2(mod3) = VT =2(mod3)

= x* =2(mod3)

= x=2(mod3).

x=3k+2, (keN).

(3k+2)’ =1993.3" + 2021

<> 27k® +54k? + 36k +8 =1993.3" + 2021
& 9k (3k2 +6K + 4) -1993.3" + 2013

VT =0(mod9)
VP =6(mod9)
Vay (x;y)=(20;1).

n-23

b) Tim s6 nguyén duong n dé 1a binh phwong ctia mét sé hitu ti dwong.

2
Gia sir n-23_f9 Vi p,q 1a 2 s nguyén duong va (p;q)=1
n+89 p

Ta co: {n—23:kq2 (voi k 12 s6 nguyén duong).
n+89 = kp?
=k(p-q)(p+q)=112=2"7.1 (1)
+ Truwong hep 1: Trong 2 s& p,q ¢6 1 s6 chanva 1.s6 Ié
= p+qva p—q déulé
p+q=7 p=4
Tr (1) =ip-g=1 <{g=3 =n=167.
k=2*=16 k=16
+ Truwomg hop 2: Ca p, q déulé. Pat p=2a—1; q=2b—1 Taco:
Vé6i p, q la céc sé nguyén duong.
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Cau 3.

Tu (1):> k(2a—1—2b +1)(2a—1+ 2b—1) =112
= 4k(a-b)(a+b-1)=112
=k(a-b)(a+b-1)=28=2%7.1.

Taco: a+b-1>a-b va a+b-1; a—b khéc tinh chan 1¢.

Xétcap (a—bja+b-1) lanluot (12); (L4); (L14);(128); (2:7);(47)

Tinh a, b suyra:

p=3;q=1; k=14 =n=37

p=5; q=3; k=7=n=86

p=25; q=13; k=2=n=361

p=11; q=3; k=1=n=32

p=29; q=27; k=1=n=361

p=9; q=5; k=2=n=73

Vay n e {167;37;86;361,32,752,73}

(2,0 diém)

Cho céc sé duong a, b, ¢ théa man ab+bc+ca < 3abc . Tim gia tri nho nhét cua biéu
thac

2 2 2 2 2 2
P:\/a+b+\/b+c+\/c+a—[\/a +b +\/b e +\/C *a ]

o g s~ w D E

2a+2b 2b+2c 2c+2a
Loi giai

Vi ab+bc+ca33abc:>l+%+133.
a c

Taco \/F:‘f(aer) a +b2 2ab
a+b a+b a+b
1 |a +b2 2ab
\/— \ a+b \/a+
Do d6 P>\/ ab +\/ be \/ac
a+b b+c a+c
1 1

L1 .1 1
17 11 1.1 x+y Jy+z Jx+z
ab a ¢
1

Véi X=—,y=

\%

+

1
-, =—vax+y+z<3
b C

9)

1 1 1 S 9

Vi 2
| \/x+y+\/y+z+\/x+z XY+ Y +Z X+ 2

9 9 3
> > =
JB(2x+2y+2z) V36 2
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Cau 4.

Suy ra Pzi:ﬂ.

22
Dau "="xayrakhi x=y=z=1hay a=b=c=1.
(7,0 diém)

Cho duong tron (O) c6 day cung BC ¢ dinh va khong di qua tam O. Goi A la diém di
dong trén duong tron (O) sao cho tam gidc ABC nhonva AB < AC . Goi M latrung
diém cua canh BC va H la tryc tm tam giac ABC . Tia MH cét duong tron (O) tai K
, dudng thang AH cat canh BC tai D va duong thang AO cét duong tron (O) tai E (
E khac A).
a) Chtng minh rang tr giac BHCE 12 hinh binh hanh va HAHD = HK.HM .
b) Tia KD cét duong tron (O) tai | (1 khac K), dudng thang di qua | va vudng goc
v6i duong thang BC cit AM tai J . Ching minh ring cac dudng thing AK , BC va
HJ cung di qua mot diém.
¢) Mot duong tron thay doi ludn tiép xdc véi AK tai A va cit cac canh AB, AC lan
luot tai P, Q phan biét. Goi N 1a trung diém cua PQ. Chiing minh rang AN luén di
qua mot diém cb dinh.

Loi gidi

a) Ké cac duong cao BX va CY . Khi d6 ta c6 BE song song voi CH (vi cung vubng
goc vai AB) va CE song song véi BH (vi cung vubng géc vai AC ). Do do tir gidc
BHCE la hinh binh hanh.

+ Tir do suy ra bén diém K, H, M, E thing hang. Khi d6 ta c6 AKM = ADM = 90°
nén tir giac AKDM noi tiép. Do d6 suy ra HAHD = HK.HM .

HOCMAI




Cau 5.

b) Gia stt AM cit dudng tron (O) tai L. Khi d6 ta c6 cac tir gidc AKDM va AKIL noi

tiép duong tron, tir d6 ta suy ra dugc KDM =180°— KAM =180°— KAL = KIL nén IL
song song véi BC . Tir d6 suy ra tir gidc BILC 1a hinh thang can. Ma M 14 trung diém
cia BC nén OM di qua trung diém cua IL , do d6 tam giac MIL cantai M, suyrata
dugc MI = ML. D& thiy tam giac JIL vubngtai | nénsuyra M 1a trung diém coa LJ ,
diéu nay dan dén | va J dbi xtiing véi nhau qua BC . Tir d6 suy ra tir giac HLEJ Ia
hinh binh hanh, suy ra HJ//LE . Do d6 HJ vubng goc véi AM .

Goi T la giao diém cia AK véi BC.Khi do H latryc tdm cua tam giac ATM . Suyra
TH L AM ,suyra T, H, J thing hang. Do d6 ta c6 diéu can ching minh.

¢) Ta dinh nghia lai diém N 1a giao diém ciia AO véi PQ.

Ta can chang minh N 1a trung diém cua PQ.

That vay, goi G 1a giao diém thir hai cia AE véi dudng tron ngoai tiép tam giac APQ.
Ta co cac diém A, P, G, Q cung nam trén mot duong tron va AK 12 tiép tuyén caa
duong tron ngoai tiép ta gidc APQ nén ta co:

— e~~~

— — e~ —

nén ta lai c6: QPG = QAG = CAE =CBE = MBE .

Khi d6 hai tam gidc PGN va BEM ¢6 NGP =BEM va GPN = MBE déng dang véi
PN PG

nhau, tir do6 ta suy ra dugc ——=—.
BM BE

Ciing do céc tir giac trén ni tiép nén PGQ =180° — PAQ =180°— BAC = BEC.
Ma GPQ = CBE nén suy ra hai tam giac PGQva BEC ddng dang, tir d6 ta lai c6

EZE. Do d6 suy ra m:ﬂ Ma M 1a trung diém cia BC nénsuyra N la
BE BC BE BC
trung diém cia PQ. Vay AN luén di qua diém O cé dinh.

(2,0 diém)
Cho sb 676 sé nguyén té khac nhau. Chirng minh rang ¢4 it nhat hai sé trong cac s6 da
cho ma hiéu cua ching chia hét cho 2022 .
Loi giai

676 s6 c6 it nhit 673 sé khong chia hét cho 2 3 ; 337.
673=2.336+1.
Suy ra ton tai 337 sd c6 cuing s6 du khi chia 3.
337 sb nay ton tai 26 cung sé du khi chia hét cho 337.
Hiéu 2 s nay chia hét cho 2; 3; 337.
Suy ra hiéu 2 sb nay chia hét cho 2022.

BHE T

HOCMAI




