thuvienhoclieu.com

UBND TINH THAI NGUYEN THI TUYEN SINH LOP 10 NAM HQC 2023 - 2024
(Danh cho thi sinh thi chuyén Toén)
PE CHINH THUC Thoi gian lam bai: 180 phut, khong ké thoi gian giao de

(Dé thi gdbm 01 trang)

Cau 1 (2,0 diém). Cho biéu thirc A:(

x+1 fx+2 3 [, x
Ix=2 1-JIx x=3/x+2)|  x-1)
a. Rt gon biéu thic A.

b. Tim cac gia tri nguyén ctuia X dé biéu thirc A nhén gia tri nguyén.

Cau 2 (1,0 diém). Giai phuong trinh 24X +6 + X* +4x—27=0.
Cau 3 (1,0 diém). Chirng minh rang:
a. 10%% 1+ 2024 chia hét cho 3;
b. n®+2024n+ 2 khdng chia hét cho 10%% + 2024 véi moi s6 tu nhién n,
n-10

Cau 4 (1,0 diém). Chirng minh rang khéng ton tai s tu nhién n dé ca hai sé n va
déu l1a cac sb chinh phuong.
Cau 5 (1,0 diém). Cho X, y 1a cac sd thuc duong thay doi va thoa man 4x° +9y® =10.

3
(2x+9y) <00
4(x2 + yz)—4x—8y+55

Chimg minh rang

Cau 6 (2,0 diém). Cho tam giac ABC vudng tai A va ACB=30° Goi M Ia trung
diém cua canh BC, diém | 1a tdm duong tron noi tiép tam giac ABC.

a. Chirng minh raing AMC = AIC =120°.

b. Goi N 14 giao diém cua hai dudng thang MI va AC. Chtng minh ring AB = AN.
Cau 7 (2,0 diém). Cho tam gidc ABC (AB>BC) c6 ba goc nhon, noi tiép duong tron
(O). V& céc duong cao AD, BE va CF cua tam giac ABC. Goi diém H la truc tam
cua tam gidc ABC, | 1a trung diém cuta doan thang DF . Tia Al cét duong tron (O) tai
K (K = A), tia BE cat duong tron (O) tai J (J = B). Chng minh rang:

a. E 1a trung diém cua doan thang HJ ;

b. Tam duong tron ngoai tiép tam giac IKD nam trén duong thang BC .
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SO GIAO DUC VA PAO TAO MON: TOAN

(Danh cho thi sinh thi chuyén Toan)
Thoi gian lam bai: 180 phiit, khéng ké thoi gian giao dé

PE CHINH THUC

HUONG DAN CHAM
( Ban huong dan cham gom c¢o 05 trang)

I. Hwéng din chung

- Giam khédo can nam virng yéu cau cua huong dan cham dé danh gia dung bai 1am cua thi
sinh. Thi sinh 1am cach khac dap an néu dang van cho dlem t6i da.

- Khi van dung dép an va thang diém, giam khao can cha dong, linh hoat véi tinh than trin
trong bai lam cta hoc sinh.

- Néu co viéc chi tiét hoa diém cac ¥ cin phai dam bao khong sai léch véi tong diém va
dugc thdng nhét trong toan hoi dong cham thi.

- Piém toan bai 14 tong diém cta cac cau hoi trong dé thi, chim diém 1¢ dén 0,25 va khong

lam tron.
IL. Pap 4n va thang diém
Cau Noi dung Pié¢m
x>0
a. Diu kién: Xii (*). 0.5
X #
o A XA X2 3 [ 2dx—2-x
Khi do A= \/_ 5 \/_ L ( x—l)(\/;—Z) ( \/;_1 J 0.25
g o (o -2)(02) 3 oo xetex-4-3 it -
Y I e o K
2x-4)  Jx-1_2Vx+2) 025

Caul :(&—1)(&—2)'&—2_ Ix =2
2(&+2) 2(&—2+4) 8

b. Vi diéu kién (*) taco A= N = N :2+m. 0.25
Vi biéu thizc A nhan gia tri nguyén nén ta xét cac truong hop:
+ X —2=-8<+/x =6 (vO nghicm).
+/X —2=-4 < fx =—-2 (v6 nghi¢m).
+Ix-2=-2x=0<x=0. 0.5
+Jx —2=-1<Jx =1< x =1(loai).
+/x-2=1x=3=x=9.

+x—2=2x=4x=16.
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+x-2=4=x=6<x=36.
+x-2=8=x =10 x=100.

Vay tap hop céc gi tri nguyén cia x dé biéu thirc A nhan gia tri nguyén la
T ={0;9;16;36;100} .

0.25

Céau 2

Diéu kién x>—6

0.25

Ta co:
20X +6 +x2+4x—-27=0

<:>2(\/x+6—3)+(x2+4x—21):0

0.25

- 2(x—3)
NX+6+3

<:>(X—3)(#

JX+6+3
Xx=3

& 2

NX+6+3

+(x-3)(x+7)=0

+x+7j=0

+X+7=0

0.25

. 2
Vi diéu kién X> -6 thi —+x+7>0.
' JX+6+3

Vay phuong trinh c6 nghiém X = 3.

0.25

Cau 3

a. Chiing minh rang 10°°® + 2024 chia hét cho 3.

Vi 10 chia cho 3 du 1 nén 10 chia cho 3 du 1.
2024 chia cho 3 du 2.

Vay 10°% +2024 chia hét cho 3. (1)

0.25

b. Chiing minh rang n®+2024n+2 khong chia hét cho 10 + 2024 véi moi
so tu nhién n.

N’ +2024n+2=n>—-n+2025n+2

=n(n-1)(n+1)+2025n+2

Véi moi s6 tu nhién n thi n—1, n, n+1 1a 3 s6 nguyén lién tiép nén trong 3 sb
d6 c6 diing mot s6 chia hét cho 3.

Do d6 n(n—1)(n+1) chia hét cho 3 véi moi s6 tw nhién n.

0.25

Vi 2025 chia hét cho 3 nén 2025n chia hét cho 3 véi moi so6 tu nhién n.
Do d6 n(n—1)(n+1)+2025n+ 2 chia cho 3 du 2 v6i moi so ty nhién n.  (2)

0.25

Tir (1), (2) suy ra 0 +2024n+2 khong chia hét cho 107 + 2024 véi moi sb
tu nhién n.

0.25

Cau 4

T W 4 <A X o pami WA L N AN AAA DA 17
Gia str, ton tai so ty nhién n dé ca hai so n va déu la cac so chinh phuong.

0.25
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Khi do, ton tai k, me[] sao cho:

L2
n=k - n=Kk? - n=Kk?
n—310: m? n—10=3m? n=10+3m*

Do d6 k* =10+3n7 < k*-3n? =10. (1)

Suy ra k> =3m* (mod5). (2)

Ta c6 nhan xét sau: Mot s6 chinh phuong khi chia cho 5 thi s du chi c6 thé 1a
mot trong céc so: 0; 1; hoac 4.

T d6, suy ra 3m? chia cho 5 thi s du chi c6 thé 1a mét trong cac s6: 0; 3; 2. (3) | 0-25
k? chia cho 5 thi s6 du chi c6 thé 1a mot trong cac s6: 0; 1; 4. (4)
k? =0 (mod5
T (2), (3), (4) suy ra ( ) :
3m* =0 (mod5)
Vi 3 va 5 Ia hai s6 nguyén t6 cung nhau nén tr 3m?=0(mod5) suy ra
m* =0 (mod5).
2 0.25
g ~ 2 . .. |k=0(modb5) k=0 (mod5)
Vi 5 la so nguyén to nén tur suy ra :
m’ = 0 (mod5) m= 0 (mod5)
k? =0 (mod25
Do d6 ( ) suy ra k* —3m* =0 (mod25). (5)
m* =0 (mod 25)
T (1), (5) suy ra 10=0 (mod25). Diéu nay vé ly. 0.25
Do d6, diéu gia str 12 sai.
Vay khong ton tai s tu nhién n dé ca hai sb n va N~2Y #ula cac s chinh phuong.
Vi X, y 1a cac s6 thuc duong nén ap dung bat dang thic AM—GM ta co:
4% +1> 2N4x* < 4x* +1> 4x. 0.25
9y* +9>2,/8ly* < 9y* +9>18y.
Do d6 4x*+9y* +10> 4x+18y < 2x+9y<10. (1) 0.25
2
Taco: 4(x* +y?)—4x—-8y+55= 4[x—%) +4(y-1)" +50
. , 0.25
Caub R 1 ) . .
Vi 4 X=> >0,4(y—1) >0 nén 4(x*+y )—4x—8y+552 50. (2)
2x +9y)’ 3
T (1), (2) suy ra > (2 y) < 10 = 20.
4(x*+y?)-4x—8y+55 50
. l 0.25
Déu “=" cua bat déng thuc xay ra khi va chi khi 1~ 2.
y=1
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B

M
I
N A cC
a. Chung minh ring AMC = AIC =120°. , 0.95
Vi AABC vuédng tai A, ¢c6 AM la duong trung tuyén nén MA= MB= MC. '
Vi AMAC cén tai M vd MCA=30° (gt) nén AMC =180°—60° = 120°. 0.25
Vi | 1a tim duong tron ndi tiép AABC nén Al, Cl lan luot 13 duong phan giac
CAU 6 trong cua BAC, ACB. 0.25
Suy ra BAI = IAC =45°; ACI = ICM =15°.
Do d6 AIC:180°—(45°+15°):120°. 0.5
Vay AMC = AIC =120°.
b. Ching minh rang AB = AN.
Theo vy a, suy ra tor giac AIMC ndi ti€p duong tron. 0.25
Suy ra IMC =180° — |AC =135°.
Do d6 MNC=180°—(NMC+ MCN)=15°.
0.25
Vi NMA= MNA=15° nén AANM céntai A Suyra AN=AM. (1)
Trong AABM c6 MB = MA va ABM =60° (gt). 0.25
Suy ra AB= MA= MB. ) '
Tu (1), (2) suyra AB= AN. 0.25
A
F
E J
0 1 H
B D ¢
Cau7
K
a. Ta co: EAH = CAD = CBE (cung phu véi ACB). 0.5
Mit khac CBE = JBC = JAE = JAC (goc ndi tiép cung chan cung CJ ). Suy ra 0.5
EAH = EAJ . '
Tam giac AHJ cd AE wvira 1a duong cao, vira 1a duong phan giéc trong ké tu
dinh A nén tam giac AHJ can tai A. Suy ra AE 1a dudng trung tuyén ké tr A. | 0.25

Do d6 E 1a trung diém cua doan thang HJ .
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A

b. Ta co cac tir gisc ACDF, CDHE noi tiép nén HDE = HCE = FCA= FDA (1)

Pong thoi HED = HCD = FCD = FAD. 2 | 025
. HD HE
Tu (1) va (2) suy ra ADHE dong dang voi ADFA (g.g) = D" EA (3)
Mit khac E 1a trung diém cia HJ (chimg minh trén) va | 1a trung diém cua
. 2HE HD HJ
FD., két hop véi (3) taco 22 = 2HE L HD R 0.25
D FA FI FA
Hb_HJ
Xét AHDJ va AFIA c6< FI  FA
AF1 = JHD(ci ng bi vii ACB) 025
Suy ra AHDJ d6ng dang voi AFIA -
= HJD = FAI
Ma FAIl = BAK =BJK nén HJD =BJD =BJK = J, D, K thing hang.
Tu @6 IKD = AKJ = ABJ = FBH = HDF = HDI.
Suy ra AD Ia tiép tuyén cua dudng tron ngoai tiép tam giac IKD .
0.25
Mit khac AD L BC nén tam duong tron ngoai tiép tam giac IKD nam trén
duong thang BC.
PIEM TOAN BAI 10,0
---- Hét—--
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