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

TINH KHANH HOA TRUONG THPT CHUYEN LE QUY PON
PE THI CHINH THUC NAM HOC: 2024 - 2025
Moén thi: TOAN CHUYEN
Ngay thi 04/05/2024

? Thoi gian 1am bai: 150 phut (Khong ké thoi gian phat dé)
Bai 1. (2,00 diém)
a) Giai phuong trinh (x+2)* —x—6=+/x" +3x

b) Cho x,y R thoa y/25-y” +xv25-x" =2xp(0< x,y <5). Chimg minh x* +y* =25.

Bai 2. (2,00 diém)
(x+-l—j(y+lj =)
X y

[ | j[y x] 23
Xxy+— || =+= |=—
\ Xy Y 4
2. Biét phuong trinh x* +2x—m—m* =0 ludn c6 2 nghiém phan biét v4i moi tham s6 m.
Goi (&, ,).(y, ,)s (@3, ;) - » (@5, Bys ) tuong g 1a 2 nghiém cua phuong trinh (1) khi m
1 1 1 1 1 1
+—t—t——+—.
a b o, p Uys s

1. Giai h¢ phuong trinh <

nhan cac gia tri 1an lugt 14 1,2;3;...;25. Tinh T =

Bai 3. (1,50 diém)
1. Cho p,q(p>q>5)1a2songuyén td. Ching minh p®—g"* chia hét cho 240 .

2044

2. Tim tat ca s6 nguyén duong n va sd nguyén to p thoa n*™ +4n+ p* chia hét cho np.

Bai 4. (1,50 diém)

; ; ] 2 _
1. Tim tat ca so thuc & >0 sao cho * ; S—(x+—j luén dang vé1 moi x,y >0.
Xy + Y

2. Cho a,b,c,x,y,z>0 thoa man x+y+z:2(l+l+lj:4.

a b e
Chirng minh: =R BT
ax+2 by+2 cz+2
Bai 5. (2,50 diém)

Cho A,B 14 hai diém c6 dinh trén dudng tron (O,R),C 1 diém chinh gitta cung AB va M 1a
diém di dong trén day cung AB(M = A,M = B). Tia CM cit (O,R) tai D(D#C).

a) Chimg minh AC> =CM.CD va AC la tiép tuyén cua dudng tron ngoai tiép tam gidc ADM.
b) Cho R=5cm,4AB=6cm, tinh R +R,, vO1 R, R, lan luot 1a ban kinh duong tron ngoai tiép
tam giac ADM va tam giac BDM

Bai 6. (0,50 diém) ‘

Cho da giac 4,4, ...4,,, 1a da giac déu 2024 dinh, trong do dinh 4,,, dugc td do, cac dinh con
la1 dugc to xanh.

Poi mau cac dinh cia da giac theo quy tac

MBOi lan chon 4 dinh cua 1 hinh chir nhat roi doi mau dong thoi 4 dinh 4y (d6 thanh xanh va

xanh thanh do).
Hoi sau mQt sO htru han 1an d61 mau nhu vay, co thé thu dugce két qua dinh 4,,, va A4,, cung

mau hay khong ? Vi sao ?



----HET------

Dé thi nay cé 01 trang;
Giam thi khong giai thich gi them.
Loi giai tham khao
Cau 1: Piang Mai Quoc Khanh
Ciu 2: Nguyén Khic Hoang Lam
Cau 3: Tran Pinh Can
Cau 4: Tran Pinh Can
Cau 5: Nguyén Khic Hoang LAm

CAu 6: Nguyén B4 Vinh
Cau 1 (2 diém)
a) Giai phuong trinh (x+2)? —x—6 = vx? +3x
b) Cho x,yeR thoa y\/ﬂﬂcm =2xy(0< x,y <5). Chirng minh x*+y* =25.
Huéng dan

1. (x+2)°-x—-6=+x"+3x (Diéu kién: x<-3 hoac x>0 )

& xt+dx+4—-x—6=x"+3x

& x +3x—Vx"+3x-2=0 (1)
Pat ¢ =+/x° +3x(t20)

Thay vao (1) ta dugc: £ —t-2=0

Via-b+c=0nén r=-1 (loaido >0 ) hoac =2 (nhan).
Vol t=2=x"+Ix=2x+x=4x"+3x—4=0

<> x=-4 (nhan) hodc x =1(nhan)

Vay phuong trinh c6 tdp nghi¢ém S ={—4;1}.

2. Cachl1:



yAJ25- 9" +x725-x> =2xp(0 < x,y < 5)
@y(\/25—y2 —x)+x(\/25—x2 —y):O

y(25—x2 —yz) x(25—x‘2 —yz)

= \/25—y2 + X !

=

V25 -x +y )

25— 3% - 5 = = |=0
Q( ' y)[\/25—y2+x+\/25—x2+y]

Vi 0<x,y<5 nén

L + i >0
J25-9"+x N25-x’+y

Do d6 25-x* -y’ =0 x> +y° =25 (dpcm)

Cach 2:

25-x" > y° o V25-x* >

4 y(DO O<%, <5 )

25-y">x" | 25—y >x
Khi do: 2xy:y\/25—y2 + 3325 -x2 > yx+xy =2xy (vO 1Y)

Gia st X"+ <25 ¢

— Diéu gia sur sai. Do d6: x*+y* =25 (1)
Chirng minh tuong tu ta ¢d: x° +y” <25 (2)

Tu (1) va (2) suy ra: x* +y° =25(dpem)

Cau 2
(x+lj(y+lj:5

X y
(o3l
k xy \x y 4

2. Biét phuong trinh x° +2x—m—m" =0 ludn c6 2 nghiém phan biét vdi moi tham O m.
Goi (a,8,) (2. ) (@3, ) - s (@5, Brs ) twong tng 1 2 nghiém cua phwong trinh (1)

khi m nhan céc gia tri lan luot 1a 1;2;3;...;25. Tinh T = : + L + : +,31 .
Oys  Pos

-+ +
o B a, p

1. Giai h¢ phuong trinh <

Hudéng dan



Cau 2.1. Diéu kién x4c dinh: x # 0, y # 0

(o3l -
(5)3%)

Xy =2
X

ﬁ2+y2:5

2
< 5

2 2
Xy ==
T T

Cau 2.2.

XX +2x-m-m* =0

.
xy+i+z+£:5

Xy x oy

(S

= =

25
4

xy=2
(x+y)?=5+42-2=9

-

ol
Y=

)
4

5 1
X+p) =—4+2-—
f /) 4 2

e <

S 9

25
4

Xy=2
xX+y=3

X+ y=—3

N[ — o w

rszjzz—ﬁxy+2=0
, 3

5 X +y ==
_ 2 L Y 2xy

Theo bai ra, phuong trinh c6 2 nghiém phéan bi€t vé1 mo1 m , 4p dung vi-et ta co

X +x, =—2

. 2

Vakhi me{l,2,3,...,25} thi 0 khong phai la nghi¢m cta phuong trinh



Dods: Ly L Bt® _ ;2 __ 2 :2(1_ 1)
X, X, XX, —m —m m(m+1) m m+l

Suy ra:

T'= : + l + 1 + 1 . : + : :2(1—lj+2(l—lj+...+2(L—Lj

a poa, p Qs :st L2 2 3 25 26
T=2[1-~]=2
26 ) 26

Cau 3 (1,5 diém)

I. Cho p,q(p>gq>5)1a2 s6nguyén t6. Chimg minh p®—g* chia hét cho 240 .

2. Tim tat ca so nguyén duong n va sd nguyén to p thoa n*™* +4n+ p* chia hét cho np.

Huéng dan

1. Tas&ching minh p°®—¢* chia hét cho 3,5,16.

Thét vy, vi p 14 s6 nguyén t6 16n hon 5 nén p=1,2(mod3) va p=1,2,3,4(mod5) *
Do d6: p* =1°,2* =1,4=1(mod3); p* =1*,2*,3%,4* =1,16,81,256 =1(mod5)

Tuong tu: ¢° El(modZ) va ¢° El(modS)

= p®=¢" =1(mod3) va p°=q" =1(mod5)

— p®—¢* chia hét cho 3,5 . (1)

Vi p 12 s6 nguyén to 16n hon 5 nén p 1¢, do d6 p* =1(mods)

That vay, ta co p°—1=(p-1)(p+1) la tich cta hai s0 chan lién tiép, do d6 mot trong hai s6 nay
chia hét cho 4 . Vi vay, p®—1 chia hét cho 8 .

T ddy ta c6 thé viét p* =8k+1(keN')= p* =64k* +16k+1=1(mod16)
Tuong ty: ¢* =1(modl6) = p° =¢" =1(modl6)
— p®—¢g* chia hét cho 16 . (2)

Tu (1), (2) suy ra: p*—g* chia hét cho 240 .

2024 2024

2. Tacd: ™ +4n+p*imp=>n" +4n+p* :n=p’in



:ne{l,p,pz}.

THI: n=1=5+p*: p=5: p= p=5, thu lai thay thoa man.

2024

TH2: n=p=p™ +4p+p*: p* =4p: p* =4: p= p=2=n=p=2, thir lai thiy thod mén.

4048

TH3: n=p’ = p"* +5p*: p’ =5p*: p* =>5: p= p=5=n=p* =25, thir lai thay thoa man.

Vay (n.p)€{(1.5):(2.2):(25.5)}

Chii y : *¢ day quy udc a =b,c(modd) tic 1a a c6 thé dong dur voi b,c modulo d .

Cau 4 (1,5 diém)

o R g & 1 2 i T
1. Tim tat ca s6 thuc £ >0 sao cho u ; s—(x+—j luén dang vé1 moi x,y >0.
Xy + Y

2. Cho a,b,c,x,y,z>0 thoa man x+y+z=2(l+%+l):4. Chirng minh:
a (&

X ¥y z
+ ) <1
ax+2 by+2 cz+2

Hiréng dan
2 2.2
1. Taco: Gptdy ¥y +4xy+4:xy+i+422ﬁ+4=8 (AM-GM).
xy xy Xy

Dau" = " xay ra khi xy=2.

Do d6: — Sl ARE 2 x+g ;Vx,y>0
xy+2 8\ vy 8 y

. I 2) e o e )
Vi u S—(x+—] luén ding vo1 mo1 x,y >0 nén 0<k <8.
Xy +2 Y

Ap dung caud.1: — >+ ¥ = S—l-(x+g-+y+%+z+zj=l(4+4)=l.
ax+2 by+2 cz+2 38 a b c) 8

Dau" = "xay rakhi ax=by=cz=2

Bai 5. (2,50 diém)

Cho A,B 14 hai diém c6 dinh trén dudng tron (O,R),C 1 diém chinh gitta cung AB va M 1a
diém di dong trén day cung AB(M = A,M = B). Tia CM cit (O,R) tai D(D=C).



a) Chung minh AC?> =CM.CD va AC la tiép tuyén ciia duong tron ngoai tiép tam gidc ADM .

b) Cho R=5cm,AB=6 cm, tinh R, +R,, vO1 R ,R, lan lwot 13 ban kinh duong tron ngoai tiép
tam giac ADM va tam giac BDM

Hudng dan

Cau a

CAB= %SdCB = %SdAB; ADC = %SdAC = %SdAB

= CAB=ADC
—2CAMaaCDA (g-g)
CA CM

- = < CA*=CD-CM
CD CA

V& 2 dudng trung truc cia AM,DM cat nhau tai 1. Khi d6 I 1a tim duong tron ngoai tiép tam
giac ADM Goi E,F lan luot 1a trung diém cia AM va DM.

Suy ra EF//AD, nén EFM =ADM (1)



Ma ADM = CAM, (sCAM ~aCDA)(2)

Lai c6 tir giac EMFI 14 tir giac ndi tiép do l;3+ F =90, nén EFM=EIM (3)
Hon nita EIM = AIE (EI la trung truc cua AM ) (

Tu (1), (2), (3), (4) suy ra: CAM = AIE

Do vay : CAM+IAM = AIE + 1AM <> CAI =90 hay CA vudng goc vo1 Al
Vay AC la tiép tuyén ctia duong tron ngoai tiép tam giac ADM.

Cau b

Nbi OC, vi C 1a diém chinh gitta cung nén OC la duong trung truc cua AB. Go1 H la giao
diém cua OC va 4B

AH=%=3;OH=\/OA2—AH2 =5 -3 =4

CH=0C-OH=5-4=1

AC =+/CH? + AH? =412 +3? =410

SiInCAH = Lk = 1

AC 10

AE AE  AMYI0
sinAIE  sinCAH 2

R =14

Chirng minh twong ty, ta cling c6 BC 1a tiép tuyén ctia duong tron ngoai tiép tam gidc BMD

BM+/10
2

vacobankinhla R, =

(AM + BM )10 _ 4B\10 3o

Nhu vay R +R, = > » ( cm)

Bai 6. ( 0,50 diém)
Cho da gidc 4, 4, ....Ay,, 1a da gidc déu 2024 dinh, trong d6 dinh 4,,,, duoc t6 d6, cac dinh

con lai duoc t6 xanh. Poi mau cac dinh cua da giac theo quy tac: Moi lan chon 4 dinh cia |
hinh chir nhat r61 d61 mau dong tho1 4 dinh ay (do thanh xanh va xanh thanh do).

Ho1 sau mot s6 hiru han lan d61 mau nhu vay, ¢o6 thé thu dugc két qua dinh 4,,, va 4,, cung
mau hay khong? Vi sao?

Huéng din




Vi A4,... Ay, 1d da gidc déu nén da giac nay noi tiép duong tron dudng kinh tim O, Goi 4,
la diém doi xtng voi 4, qua tim O :

o Puongkinh 4,4, chia da gidc déu 4 4, ...A4,,, thanh 2 phan bang nhau, s6 lugng cac
dinh 2 bén 1a 1011 dih,

o Suyra, 4, =4,
Tu do, ta c6 quy luat vé duong kinh ctia dudng tron ngoai tiép da gidc déu 4 4,...4,,, :
o 4 d0ixung voi 4, qua O : duong kinh 44,

e Duongkinh 4,4

1014

¢ Duongkinh 4,4,

Suy ra: 4, d6i xing véi A4,,, qua tim O,
Nghia I3, mot hinh chir nhét c6 dinh 4,,, thi 4,,, cling la dinh cua hinh chit nhat do,
Ma ban dau, 4, dwoc t6 mau xanh, 4,,,, dugc to mau do

Vay theo quy tac do1 mau nhu trén thi 4,,, va 4, khong thé cung mau sau mot s0 htru han
[an do1 mau.



