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

TINH TUYEN QUANG NAM HOC 2022-2023
‘ Mén : TOAN CHUYEN
PE THI CHINH THU'C Thoi gian lam bai : 150 phiit

Céu 1. (2,0 diém)
a) Rut gon biéu thirc 4= J9-45 —\J9+445

b) Cho a,b,cla cac s6 thuc duong thoa man l+%+l =12. Chiing minh ring :
a C

1 N 1 N 1
2a+b+c 2b+c+a 2c+a+b

Céu 2. (3,0 diém)
1) Cho phuong trinh v2x* —3x+m = x(*)
a) Giai phuong trinh (*) khi m =2
b) Tim céc gia tri cua m dé phuong trinh (*) c6 2 nghi€ém phan biét

2 x+\/;)—(4x/;+\/5)20

X' +xy—2y+3=0

Ciu 3. (3,0 diém) Cho tam giac nhon ABC(A4B> AC)ndi tiép duong tron tim O, dudng
kinh 4P.Céc duong cao BEva CF cit nhau tai H (E€4C,Fe4B). GoiLK 1an luot 1a trung
diém cua 4H va EF . Tiép tuyén cta (O) tai A cit BE tai T. Chting minh ring :

a) LAEF = Z/ABC

b) Hai duong thang /K, AT vudng goc

¢) Cac dudng thing BC, HP, IK dong quy
Cau 4. (1,0 diém)
a) Tim tat ca cac cdp sO nguyén (x;y)théa man 3xy+x—6y =4

<3

2) Giai hé phuong trinh:

b) Cho a,b1a cac s6 nguyén duong thoa man a+2b=2". Ching minh ring P=a" +2b" +1
khong thé 1a mot s6 chinh phuong.
Cau 5. (1,0 di€m) , , ,

bau tién,‘ thay giég viét Ién bang 23 s6 tu nhién lifzn t’iép 1,2,3.. .,22,2\3 thétnh m@t
hang ngang. Thay cho m6i hoc sinh thyc hién tro choi doi s6 nhu sau: Moi lan doi so ,
nguoi choi x6a hai s6 a,bbat ky va thay bang s6 méi 1a [a—5|. Sau 22 lan ddi s6 nhu trén,
ban Phong thu duoc mot s6 nguyén td p

a) Xacdinh p

b) Em hiy chi ra mdt quy trinh bién d6i 23 s6 trén dé duoc s p



PAP AN
Céu 1. (2,0 diém)
¢) Rit gon bidu thire 4=+9-4v5 —9+45
A=9-45 -9+ 445 =\/(\B—2)2 —\/(\B+2)2 =J5-2-5-2=—4

d) Cho a,b,cla cac s6 thue dwong théa méin l+%+l =12. Chitng minh ring :
a C

1 N 1 N 1
2a+b+c 2b+c+a 2c+a+b

<3

Apdungbétd'fmgthﬁc:l+lz 4 1 <1(1+1] D4u bang xay ra khi x=y>0
x y x+y x+y 4\x vy

Taco:

1 1 1 1 1 1(r 1 1 1 1/2 1 1
= < — + <—||—+—+—+—||=—| =+=+—|(])
2a+b+c a+b+a+c 4\a+b a+c 4i\a b a c 16\a b ¢

Chung minh tu’ong tu:
1 1

1
2b+a+c<l6( b j()20+a+b 16( b j(?’)
Cong (1), (2), (3) theo vé ta duoc

P< 1(4+4 4j—1[1+1+1j:1.12:3(dfcm).Déubéngxéyrakhi a:b=c=l
16\a b ¢) 4\a b c¢) 4 4

Cau 2. (3,0 diém)
3) Cho phuong trinh 2x* -3x+m =x(*)
¢) Giai phwong trinh (*) khi m=2
Thay m=2vao (*) ta dugc phuong trinh v2x* -3x+2 =x

>0 =1
Taco \/2x2—3x+2=x<:>{x c:{x

2x° =3x+2=x" x=2
Vay khi m =2 thi phuong trinh da cho c6 hai nghiém x=1;x=2
d) Tim cac gia tri ciia m dé phwong trinh (*) ¢6 2 nghiém phén biét
Ta co \/2x2—3x+m:x<:>{xz20 2@{):20
2x° =3x+m=x x*=3x+m=0(1)

Phuong trinh (*) c6 hai nghiém phan biét < phuong trinh (1) c6 hai nghiém phéan biét
khong am. Khi do, ta co :

A>0 9-4m>0

§>0<493>0 <:>0Sm<i

P>0 m20



Vay khi 0<m< % thi phuong trinh (*) c6 hai nghi€ém phan biét

2(x+ dx + =0(1
4) Giai h¢ phuwong trinh: g \/;)_( ¥ \/E) M
X +xy-2y+3=0 (2)
Piéu kién : x> 0;y> 0. Bién d6i phwong trinh (1) ta ¢6 :

2 x+\/;)—(4\/;+\/5):0<:> 2x+2\/;—4\/;—\/x_y =0

Jx=2=0 x=4
@2&(&—2}5(&‘2):0@{2&4}:0Q{y=4x

x=4:>(2)<:>16+4y—2y+3=0<:>y:—9,5(ktm)

x=1= y=4(tm)
y=4x,(2)<:>x2+4x2—8x+3:0<:> 3 12
x:g:yz?(tm)

Vay hé da cho ¢6 hai nghiém (xy)e {(1;4),@;152}
Ciu 3. (3,0 diém) Cho tam giac nhon 4BC (4B > AC)noi tiép duong tron tam O, dwong
kinh 4P.Cac dwong cao BEva CF cit nhau tai H (E€AC,Fe4B).Goi I, K lan lwot 13

trung diém ciia 447 va EF . Tiép tuyén ciia (O) tai A cit BE tai T. Chitng minh ring :



d) ZAEF = Z/ABC
Xét tir gidc BCEF ta co :
Z/CEB=/CFB=90°suy ra 4 diém C, B, E,F nam trén cung mdt dudng tron

— BCEF 1 t0r giac ndi tiép = LFBC+ /CEF =180°ma /CEF + ZAEF =180°do d6 :
LFBC = LZAEF hay ZABC = ZAEF

e) Hai dwong thang /K, AT vudng goc
Xét AAEH (LE =90°)co I 1a trung diém cta AH suy ra 14 =IH = IC 1)
Xét AAFH (£F =90°)c6 114 trung diém cta AH nén I4=IH = IF (2)

T (1) va (2) suy ra [E = IF = AIEF can tai | ma EK = FK do d6 KI 1a duong cao cua AIEF
Hay IK 1 EF(3)

Ta cd £4ABC = ZAEF (cmt) , mdt khac £4BC = ATAE(: ;sd ECJ = AT //EF (so le trong) (4)

Tu (3) va (4) suyra IK L AT .
f) Cac dwong thang BC,HP,IK dong quy



Ta c6 ZABP =90°(gbc ndi tiép chin nira duong tron), suy ra BP L ABma CH L ABdo d6
BP//CH (5)
Cmtt ta ciling c6 CP//BH (6)

Tu (5) va (6) suy ra tir giac BPCH la hinh binh hanh
Do d6 BC cit HPtai trung diém mdi dudng (7)
Goi IKNHP=M,tacd IK L AT(cmt)=> IK /| AP hay IM | | AP

Ma I 13 trung diém cua AH nén M la'trung diém cua HP (8)
Tir (7) va (8) suy ra BC, HP, IK ddng quy tai trung diém M cua BC
Cau 4. (1,0 diém) ,

a) Tim tat ca cic cdp sO nguyeén (x;y)théa man 3xy+x-6y =4
Taco 3xy+x-6y=4< (x-2)(Cy+1)=2(1)
Vi x,ye Onén x-2¢e [,3y+1e Uma 3y+1chia3 du 1 nén:

x-2=2 x=4
= (tm)
3y+1=1 y=0
x=2=-1 x=1
= (tm)
3y+1=-2 y=-

Vay cac cap sb nguyén thoa man 1a (4;0),(1;-1)

e

b) Cho a,b1a céc sb6 nguyén dwong théa min a+2b=2>. Chirng minh ring
P=a’ +2b” +1khong thé 13 mdt s6 chinh phwong.
Ta co: P-2"" =(a’ —a)+2(b" -b)+1=7t+1.Vi (a’ —a }7,(b"-b )7

Ma 2% =2.(2°)" =2.8" =2(mod7)
Do d6 P=3(mod7)suy ra P khong 1a s6 chinh phuong

Céu 5. (1,0 diém)

Pau tién, thiy gido viét 1én bang 23 sb tw nhién lién tiép 1,2,3...,22,23 thanh mjt
hang ngang. Thiy cho mdi hoc sinh thuc hién tro choi d6i s6 nhw sau: Mbi lan doi s6 ,
ngudi choi x6a hai s6 a,bbat ky va thay bing s6 méi 1a |a—5|. Sau 22 14n d6i s6 nhw
trén, ban Phong thu dwoc mét s6 nguyén té p

¢) Xac dinh p

d) Em hiy chi ra mdt quy trinh bién d6i 23 s6 trén dé dwoc so p
a) Xéttong A=1+2+3+...+23=256



Vi sau mdi 1an x6a hai s6 a,bbit ky va thay bang s6 |« —b/nén mdi budc tong A sé thay doi
la B=A-(a+b)+|a-1
+)Néu a>bthi B=A~(a+b)+la~bl=A~a—b+a-b=A4-2b
+) Néu a<bthi B= A-(a+b)+|a-bl=4-a-b—(a-b)=A-2a
Nhén xét sau mdi 1an ddi s6 thi B ludn 1a s6 chin (do A=256, 2a, 2b ciing 13 s6 chin). Do
d6 sau 22 1an doéi s6 ban Phong thu dugc mdt s6 nguyén to pthi p=2.
Vay p=2

b)
+Tur 1an ddi s6 1 dén 1an di so 8 ta xo6a lan lugt cac cap ) (23;22),(21;20),...,(9;8). Ta thu
dugc 886 1
+Tr 1an d6i s6 thir 9 dén 1an ddi s6 thir 15 ta thuc hign véi 8 s6 1 da thu duge sau 8 lan doi
dau, ta nhan dugc 1 s6 0

+Voi cac 1am doi sb thr 16 ta thuc hién voi cip (0;1)ta thu duoc s6 1

+V6i 1an d6i thir 17;18;19 ta thue hién 1an luot voi cac cip sb (6:3),(7:5),(4;2)ta thu dugc
cac b 3,2,2

+V6i 1an d6i s6 thtr 20,21 ta thyce hién véi cac cap (3;1),(2;2)ta thu duogc hai s6 122 va 0

+Voi 1an d6i s6 thar 22 ta thyc hién véi cip sd (2;0)ta thu duoc sd nguyén tb cudi cling 13 2.

Vay sd nguyén t6 con lai sau 22 lan doi 1a 2



