SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI LOP 9 THCS CAP TINH
THUA THIEN HUE NAM HQC 2024-2025

PE THI CHINH THUC Moén: TOAN

Thoi gian lam bai: 120 phiit, khong ké thoi gian phat dé

Cau 1. (4 diém)

2x+1  x+1 1

+ +
XX =1 X+/x+1 1-/x

a) Rut gon biéu thirc P = VOl x>0;x=1.

b) Cho a,b,¢ 1a cac s thuc sao cho a+b+c=2 va a_, b T =1. Tinh gia
b+c c+a a+b

1 1 1

tri biéu thirc Q = + + .
b+c c+a a+b

Cau 2. (4 diém)

a) Cho n 1a s6 nguyén duong va 3" —n? chia hét cho 2. Chimg minh ring
3" —n? chia hét cho 8.

b) Xac dinh tat ca cac cip s (a;b) v6i a,b nguyén duong sao cho phuong trinh
ax? —bx+2a+3=0 (v6i x 14 4n s0) c6 hai nghiém duong phan biét.

Cau 3. (4 diém)
a) Chimg to rang khong ton tai cap s6 nguyén duong (x;y) sao cho x*+1=4y>.
b) Cho a,b,¢ 1a cac s thuc duong thoéa min a’® +b? +c? =3abc. Chimg minh rang

2 2 2
a+b+c>3 va a + b + ¢ 2§_
b+1 c+1 a+1 2

Cau 4. (2,0 diém)
Cho tap hop X ={1,2;3;...; 20} gdm 20 sd ty nhién tir 1 dén 20. Mot tap hop 4

chi chira cac phan tir thuoc X duoc goi 1a “#dp tot” néu khong ton tai hai phan
tr a,b thudc 4 sao cho a<b chia hét cho a.

a) Hay tim mot “tdp tot” c¢6 dung 10 phan tir.

b) Goi 4 1a mot “tdp tot” bat ky ¢ dung 10 phan tir. Ching minh rang véi moi
sO tu nhién m 1é va m< 20, ludn ton tai a thudc 4 sao cho a chia hét cho m.

Cau 5. (6 diém)

Cho tam giac ABC nhon (AB<AC) ndi tiép dudng tron tim O, co dudng
cao AD va trung tuyén AM. Ké duong kinh AE, tia EM cét AD tai H va cit (O)
tai F (F=E).

a) Chtrng minh M 13 trung diém EH va BC? = 4AME.MF .



b) Chimg minh BC 14 tiép tuyén ctia duong tron ngoai tiép tam giac FBH.

¢) Ching minh tt gidc AFDM ndi tiép va BDF = MAC .
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HUONG DAN CHAM — PAP AN — THANG DIEM

(Noi dung co 4 trang)
Cau Noi dung Pi¢m
Caul 4d
a) : X 2x+1  /x+1 1
Rut biéu thic P =
ut gon biéu thic x\/;—1+x+\/§+1+1—\/§ 2d
Ta cé P— 2x+1+(\/§+1)(x/§—1)—(x+\/§+1).
(X =Dx-+x+1) 0.5
Hay I3:2x+1+x—1—x—«/§—1: 2x—/x -1
WX-Dx+/x+D)  (X-D(x+x+1)’ 1d
A 2Jx +1
Vay p=—2YXF2
ay (x+x +1) 0.5d

b) b) Cho a,b,c 13 cac s thyc sao cho a+b+c=2 va
a b C
+ + =1.
b+c c+a a+b

2 1 1 1 2d
Tinh gia tri bi€u thirc Q = + + :
b+c c+a a+b
Do 2 ¢ b % —1nen -2 414 b +1+—5 11-4
b+c c+a a+b b+c c+a a+b 0.5d
1 1 1
Ha b =4,
y @+ +C)(b+c+c+a+a+bj 1d
1 1
Ma (a+b+c)=2suyra Q= + - =2.
(a+bic) uyra Q b+c c+a a+b 0.5d
Cau 2 4d
a) Cho n 1a s0 nguyén duong va 3" —n® chia hét cho 2. Ching
minh rang 3" —n® chia hét cho 8. 2d
Do 3™ —n? chia hét cho 2 nén n 1a s0 1¢é. 0.5d
Khi d6 n* =1(mod8) va 3" =1(mod8) (do n+17 1a so chan) 1d
Vay 3" —n” =0(mod8). 0.5d
b) b) Xac dinh tat ca cac cip s (a;b) v6i a,b nguyén duong sao
cho phuong trinh ax? —bx+2a+3=0 (v6ix 1a an sd) co hai 2d

nghiém duong phan biét.

Tir gia thiét suy ra P = % € Z hay a l1a uéc nguyén duong 0.5d




cua 3.

Néu a=1 khi 46 P=3=1.3 suy ra b=12. 0.75d
Cau 3 4d
a) Chung té rang khong ton tai cdp so6 nguyén duong (x,y) sao
cho x*+1=4y?. 2d
T gia thiét suy ra x* = 2y -1)(2y +1) 0.5d
Do 2y - 1 va 2y + 1 14 hai s6 1¢ lién tiép nén nguyén to cling
nhau. 0.25d
Hay ton tai a,be N" va b>a sao cho 2y-1=2’
y : ' 2y +1= b3 0.56
Suy ra b®-a®=2 hay (b-a)(b*+ab+a’)=2. 0.25d
Ma b’+ab+a’>3 nén b—agN, vd li. Hay ta co dicu phai
ching minh 05d
b) Cho a,b,c 1a cac so thuc duong théa man a® +b*+c® =3abc.
s cob 3
Chu h b+c>3va >2
ung minh rang a+b+c>3 va o1 el 2135 2d
Ta c6 3abc =a*+b® +c* > 3/a’b’c’ , suy ra abc >1. 0.5d
Ma a+b+c>3%abc nén a+b+c>3. 0.5d
Ta co a + b* + c > (a+b+c) .
b+l c+1 a+l a+b+c+3 0.5d
2
Do a+b+c>3 nén (a+b-+c) > S(@+b+c) 2§.
a+b+c+3 a+b+c+3 2 0.5d
2 2 2
Vay 4, b TS E
b+1 c+1 a+l 2
Cho tap hop X ={1;2;3;...;20} gom 20 so tu nhién tir 1 dén 20.
Mot tap hop 4 chi chira cac pl}r:?m tur thude X duoc goi la “tap
tot” néu khong ton tai hai phan tir ¢,b thudc 4 sao cho a<b 2d
chia hét cho a. Voi
a) | Hay im mot “tdp tot” c6 ding 10 phan ti. 1d
Mot tap tot co dl’mg 10 phén tala: {11;12;.. 20} 1d
b) Goi 4 1a mot “tap tot bat ky c6 dung 10 phan tu. Ching
minh rang v&i moi s6 ty nhién m 1é va m<20, ludén ton tai a | 1d
thudc 4 sao cho a chia hét cho m.
Xét a, voi i =110 1a 10 phan ttr thudc 4, khi d6 a, ludn biéu
0.5d

dién dudi dang a, =2%m, voi S, e N va m 18.




Do a e X nén m eT ={L;3;5,..;,19}, tdp T nay c6 ding 10 phan | 0.25d
tu.
Do A4 1a tap tdt nén cac s m. 1a d61 mot khac nhau, tuc 1a véi
moi m 1& va m < 20 ludn ton tai m =m. Hay a,chia hét cho | 0.25d
m.
Caus Cho tam giac 4BC nhon (AB<AC ) ndi tiép duong tron
tam O, ¢6 dudng cao AD va trung tuyén AM. Keé duong kinh
AE, tia EM cat AD tai H va cat (O) tai F (F #E).

a) Chtng minh M 13 trung diém EH va BC? = 4AME.MF 6d
Ta co OM //AH ma O la 4 1d
trung diém AE nén M 1a ;\\
trung diém HE. / \

®GE O\ %
Ma FBEC ndi tiép nén | »\ ™ / 1d
ME.MF=MC.MB B S
Hay BC? =4ME.MF .

b) Chtng minh BC 12 tiép tuyén cua dudng tron ngoai tiép tam | 2d
giac FBH.

Ta c6 M 1a trung diém EH va ME.MF=MC.MB. 0.5d
Nén MB? = MH.MF 0.5d
Suy ra AMHB fiéng dang AMBF hay MBH = MFB. 0.5d
Vay BC la tiép tuyén cua dudong tron ngoai ti€p tam gidc

FBH. 0.5d

¢) | Chimg minh t&r gidc AFDM ndi tiép va BDF = MAC . 2d

Ta c6 tam giac AFM vudng tai F nén tir gidc AFDM noi tiép. | 0.5d
Suy ra AFD=AMC. 0.5d
Ma it giac AFBC noi tiép nén AFB+ ACM =180°. 0.5d
Hay AMC + DFB+ ACM =180°. 0.25d
Vay BFD = MAC. 0.25d

Chuy:




- Hoc sinh 1am cach khac véi dap an nhung két qua ding thi van dat diém
toi da.

- Piém toan bai chim diém 1é dén 0,25.



