SO GIAO DUC VA PAO TAO KI THI TUYEN SINH VAO LOP 10 THPT
TUYEN QUANG Niim hoc 2024-2025
Mon thi: Toan chuyén
Thoi gian 1am bai: 150 phut (Khong ké thoi gian phat dé)

Cau 1 (2,0 diém)

a) Riit gon biéu thitc A4 =(vx—4+1)yx-3-2Jx~4 véi x>5

b) Cho ba s6 thuc duong a,b,cthoda man a+b+c =3.Tim gia tri 16n nhat cia biéu thic

P=+/3a+bc +3b+ca++3c+ab

Cau 2 (3,0 diém)

1. Cho phuong trinh J3x* —2x+m—4 =/6x (1) v6i m la tham so.
a) Giai phuong trinh (1) kh1 m =-7

b) Tim tat ca cac gia tri cia m dé phuong trinh (1) c6 hai nghiém phan biét.

x* +y° =x(2y+1)—y

J2x+y =x+2y

2. Giai hé phuong trinh {

Cau 3 (3,0 diém)

Cho tam giac nhon ABC c6 AB< AC.. Goi (O) la duong tron ngoai tiép tam giac ABC . Puong
thang 40 pét BC taiE. Trén doan A0 lay diém D sao cho OD = OFE . Buong di thang qua D, vuong goc
vol1 BC cat BC, AC,AB lan luot tai X,Y,Z. Puong tron ngoai tiép tam giac AYZ cat lai (O) tai diém
T khac A.Ching minh rang:

a) Tam giac OXE la tam giac can.

b) Bon diém C, X, Y, T cung thudc mot duong tron.

c) BX=CE

d) AT /| BC'.
Cau 4 (1,0 diém)

Trong hinh chir nhat (H') kich thuéc 6¢m x 4cm , cho 5 diém phan bi€t A4,; 4,; 4;; A,; A;. Ching
minh rang

a) Trong 5 diém Az A;A; A A luodn ton tai 3 diém cung thudc mot dudng tron ban kinh 2,5 cm

b) Ton tai mot dudng tron dudng kinh 0,99 cm nam trong (H) va khong co diém chung véi bat ki
hinh tron nao trong nam hinh tron tam 4, duong kinh 1 cm (Vo1 i=1,2,3,4,5)
Cau 5 (1,0 diém)

Cho 10 s6 nguyén duong phén biét a,;a,;ay;....;a,,va pla mot udc nguyén t6 bat ki cua
A=a,+2a,+3a,+....+10q,,. Chung minh rang

a) B=10p> —10chia hét cho p
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Hudéng dan

Cau 1 (2,0 diém)

a) Riit gon biéu thire 4 =(x—4 +1)\/x—3—2\/x—4 v6i x>5

b) Cho ba s6 thuc duong a,b,cthoa man a+b+c=3.Tim gia tri lon nhat cta biéu thic
P=+/3a+bc ++/3b+ca+~3c+ab
Giai.

a) Vo1 x =5

A:(\/x——4+1)\/x—3—2\/xT4 2(\/xT4+1)\/x—4—2\/xT4+1

— (Ve=a 1) (Vr=a-1) =(Va=a +1)(Jx—3-1) =x—4-1=x-5
b) Vi a+b+c=3 nén

\3a+bc =\/(a+b+c)a+bc :\/(a+b)(a+c)

a+b+a+e  Zatb+e
s 2

Ap dung BDT AM-GM ta ¢6 /(a+b)(a+c) <

2a+b
Suy ra v/3a+bc < a+2 ¢ (1). Tuong tu ta co

J3b+ac < ‘”7‘21’” 2)

JBa+ ab =2 +b2+ < 3)

Aa+b+c) 43
2 2

Cong vé vai vé cac BDPT (1); (2); 3) tacd P < 6

Dau bang xay rakhi a=b=c=1. Vay GTLN ctia P=6 khi a=b=c=1
Cau 2 (3,0 diém)

1. Cho phuong trinh \/ 3x? —2x+m—4 =+/6x (1) voi mla tham sb.
a) Giai phuong trinh (1) khi m =-7
b) Tim tat ca cac gia tri cia m dé phuong trinh (1) c¢6 hai nghiém phan biét.

X +y'=x(2y+1)-y

J2X+y=x+2y

2. Giai h€ phuong trinh {

Giai.
x=40

la) bPKXD .
3x*=2x+m—42>0



Thay m =—7 vao phuong trinh ta dugc \/ 3x* —2x—7—-4 =/6x

32 —2x—11=~/6x

—=3x* 2x—11=6x=3x*-8x-11=0< 11

Vay khi m =—7 thi phuong trinh c6 nghiém x = 1?1

1b) Phuong trinh da cho twong duong véi 3x° —2x+m—4=6x < 3x" -8x+m—4=0 (2)

Phuong trinh (1) c6 hai nghiém phan biét khi phuong trinh (2) c¢6 hai nghiém khong 4m phan biét; dicu
kién la

2
s (~4)" =3(m—4)=0

S:xl+x220<:><§>() <:>4£m£?
P=x.x,20

N

2x+y20

2. PKXD {
x+2y2>20

{xz +y° =x(2y+1)—y (1)

J2X+y=x+4+2y (2)

Xét phuong trinh (1)  x° + y° :x(2y+1)—y<:>x2—2xy+y2—x+y:0

<:>(x—y)2_(x—y):0<:>(x—y)(x_y_1):0©{X=)’

x=y+1
(>0
(>0 s
*TH1: x = y, thay vao phuong trinh (2) ta duoc @:3y<:>< x| & 0 (TM)
J3y (\By-1)=0 1
N y=-§ (TM)

*TH2: x = y+1, thay vao phuong trinh (2) ta dugc.

L2O0+D)+y=1+3y = BBy+2=1+3y (3)

DK: 3y+120<:>y2_?1

Binh phuong 2 vé phuong trinh (3) duoc 3y+2=(1+3y)’ ©3y+2=1+6y+9y>* =9y* +3y—-1=0
Co A=9+36=45>0, suy ra (3) co 2 nghiém phan biét



3-45 -1-5 -1

< khong thoa man
18 6 3 ( 5 )

(Thoa man) va y, =

B —3++/45 B ~1++/5
6

Yy = 18

Vb1 y= _1;\/3 ta co x=1+_12\/g = 5+6\/§

3 3

Tom lai, hé da cho ¢6 3 nghiém (x; y)la(0; 0);(l§lj§( 6 6

5+\/§.—1+\/§j

Cau 3 (3,0 diém)

Cho tam giac nhon ABC c¢6 AB < AC.. Goi (O) la duong tron ngoai tiép tam giac 4BC . Puong thang

AOcat BC tai E . Trén doan A0 lay diém D sao cho OD = OE . Pudng di thang qua D, vudng goc voi
BC cit BC, AC, AB lan luot tai X,Y,Z.Pudng tron ngoai tiép tam giac AYZ cat lai (O) tai diem T

khac 4.

Chirg minh rang:

a) Tam giac OXE la tam giac can.

b) Bon diém C, X, Y, T cung thudc mot dudng tron.

¢) BX =CE
d) AT /| BC.
Giai.

a) Trong tam giac vudng XDE vuong tai X c6 OD =OFE nén XO la dudng
trung tuyén ng v6i canh huyén, do 46 XO =OD = OE , suy ra tam giac OXE
la tam giac can tai O
b) Tacd YTC = ATC — ATY = ATC — AZX =180 — ABC — AZX

=180 —(ABC + AZX) =180" —90° = 90"
Ta gidc CXYT ¢6 CXY +YTC =90° +90° =180°nén 1a tr giac noi tiép, suy ra
dpcm
c¢) Hai tam giac OBC va XOE la hai tam giac can tai O; ke
OG 1L BC (G € BC) thi OG la duong trung truc chung cua BCva XE ; do d0 GB =GC; GX = GE suy ra
GB-GX =GC—-GE = BX=CE
d) Ke duong kinh CF cua duong tron (O)
+ OAC =0CA=90° — AFC =90° — ABC = AZY suy ra AO 14 tiép tuyén cua duong tron ngoai tiép tir giac
AZTY
+Co TXC =TYC (Hai goc ndi tiép cung chan cung 7C cua dudng tron ngoai tiép tr giac CXYT)
+ TYC =180" —=TYA = BZT
Suy ra TXC = BZT = tit gidc BXTZ la tir giac noi tiép, khi d6 TAE = AZT =TXE = AEX , ma TAE va
AEX 1a hat goc o vi tri so le trong nén AT /) BC
Cau 4 (1,0 diém)

Trong hinh chir nhat (H) kich thuéc 6¢cm x 4cm , cho 5 diém phan bi€t 4; A,; 4;; A,; A;. Chirng minh
rang

a) Trong 5 diém A4; 4,; A;; A,; A5 ludn ton tai 3 diém cung thudc mot duong tron ban kinh 2,5 cm

b) Ton tai mot dudng tron duong kinh 0,99 cm nam trong (H) va khong c6 diém chung véi bat ki hinh
tron nao trong nam hinh tron tdm 4 duong kinh 1 cm (V61 i=1,2,3,4,5)

Giai



a) Chia hinh chit nhat (H) thanh hai hinh chit nhat con khich thuéc 3cm x 4cmkhi 6 moi hinh chit nhat
con s& ndi tiép duong tron ban kinh 2,5 cm 0

Theo nguyén 1i Dirichle, c6 5 > 2.2 nén ton tai mot hinh chit nhat con chira 3 trong 5 diém

A5 Ay Ay Ay A

Tu do suy ra trong 5 diém A; A A, A,; A Tuon ton tai 3 diém cung thudéc mot dudong tron ban kinh 2,5

cm

b) Chia hinh chtr nhat (/') thanh 6 hinh vuong con kich thuéc

2 cm X 2 cm nhu hinh vE
Vi ¢6 6 hinh vuong con va 5 diém nén ton ta1 mot hinh vuong khong chira

diem A; (i=1,2,3,4,5)nao nam trong hinh vudng d4, gia st 1a hinh
vuong ABCD

Trong hinh vudng, ta goi duong tron (O) la dudong tron co tam la tam hinh
vuong, ban kinh 0,495 cm, ta s€ chitng minh (O) la dudong tron can tim.

Goi Ela trung diém BC, duong tron (E)c6 ban kinh 0,5 cm A B
Xét G 1a diém bat ki khong nam trong hinh vuéng ABCD G
Goi1 duong tron (G) la duong tron tdm G, ban kinh 0,5 cm
Khi d6 OG > OFE =1cm 0 /"E
R,+R.=R,+R.=0,495+0,5=0,995cm k
Suy ra (O) va (G) khong giao nhau, vay (O) chinh 13 dudng tron can tim

D C

Cau 5 (1,0 diém)

Cho 10 s6 nguyén duong phan biét a,;a,;ay;....;a,,va pla mot udc nguyén t6 bat ki cua
A=a, +2a,+3a,+...+10a,,. Ching minh ring

a) B=10p> —10chia hét cho p

b) C= al.lpm +a2.2”m4 +a3.3”2024 +...+a,0.10”m4 1a hop s6

Giai

a) Taco B=10" —10:10.(101’2-‘ —1) =10-(10¥ 07 1)

+) Néu p[l0(peP)= pe2,5= p|10” —10 hay B=10" —10 chia hét cho p.

+) Néu (p,lO) =1 theo dinh 1y nho Fermat:
107" =1(modp) = (10"“ )pH =1(modp) = 107~ —1= 0(modp)

Vay B=10" —10 chia hét cho pVp eP.
b)Xét D=C-A=(a 1" +a,-2"" +a,-3"

2024

+...+a10-10”2024)—(a] +2a, +3a,+...+10a,,)

2024

:(a1-1p2024—a1)+(a2-2” —2a2)+...+(a10-10"2024—IOalo)

X6t k v6i k=1,10.Taco k" —k = k(k”m" —1) |

+) Truog hop 1: (p,k)zl(pe]P’).

Theo dinh 1i nhoé Fermat:



2024 _

k" =1(modp) = k" =1=0(modp) = p k" —1ma k" —11k” ~'—1nénpl R

+) Truong hop 2: plk . Ta cling suy ra duoc: pl k(k”m‘l —1)

Vay pl l’c(k”m'l — 1) trong moi truong hop.

Thay k vao D tadugc D=C—A chia hét cho p. Ma tir gia thiét ta co A chia hét cho p suyra C ciing
chia hét cho p. (1)

Mt khac ta cling c6: p<d4=a, +2a, +3a;, +...+10a,, <a,-1”" +a, 2" +a,-3" +

ot a, 107 =C.(2)

T (1)va(Q)suyra C=q, 1" +a,-2” +a,-3"

2024

2024 = X
+...+a,-10"  1a hgp so.



