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Cau 1.

o ] xy+x+y=35
Giai hé phuong trinh: ., .
xy+x"+y =7

Cau 2.

a) Cho p va p+2 la cac sd nguyén t6 16n hon 3. Chimg minh ring p+1 chia hét cho 6.
b) Tim tt ca cac sé nguyén tb p sao cho 2p+1 14 lap phuong ciia mot sé nguyén duong.
Cau 3.

Cho cac s6 thyc x, y, z>1 thoa man 1 -1—l -1—l = 2. Chiig minh rang:
X y z

\/x-l—y-l—z zx/x—1+\/y—1+\/z—1.
Cau 4.

Cho tam giac ABC nhon, cac duong cao AD, BE, CF cit nhau tai H. Goi K 1a mot diém tuy y trén canh BC
véi K = B, K = C. Ké duong kinh KM ctia dudng tron ngoai tiép tam giac BKF va duong kinh KN cua
duong tron ngoai tiép tam giac CEK. Chimg minh rang M, H, N thing hang.

Cau 5.

Cho 20 diém phan biét trong mit phang. Chimg minh rang ton tai duong tron c6 dung 12 diém da cho bén
trong va c6 ding 8 diém di cho bén ngoai.



LOI GIAI CHI TIET
Cau 1.

5 o ) S+P=5 P=5-§
bat S=x+y, P=xy v61 §° >4P. Khi d6 h¢ cho tré thanh:

) B = 5 -
S —P=7 S +S5—-12=0
S§S=3
Taco: S?+S—12=0< .
S——4

x+y=3 x=2,y=1
y o y

V61 §=3, tacd: P=2. Khidé«[
xy=2

y=2,x=1
Véi S =—4, tacd: P=9. Loaivi S* <4P.

Vay h¢ cho c6 hai nghiém (x;y)=(2;1), (1;2).

Cau 2.

a)Tacod: p 1€ va p>3 nén p chia 3 du 1 hodc 2.

Néu p=1(mod3) suyra p+2=0(mod3) volido p+2 lasd nguyén té 16n hon 3.
Do d6 p=2(mod3) nén p+1=0(mod6). Hay p+1 chiahét cho 6.

b) Vi 2p +1 1a 1ap phuong mét s6 ty nhién nén dat 2p+1=a’ véi a €N va a 1&.
Khi d6 ta c6: 2p=(a—1)(a’ +a+1).

Do a 1&nén a—1 chinva @’ +a+1=a(a+1)+11&nénsuyra a—1=2.

3’1

Khido a=3, taco: p= 5 =13.

Vay p =13 la gia tri cAn tim.

Cau 3.

Tacé:l+l+l:2®1:1—l+l—l+l—l®1:x_1+y_1+z_1.
x y z x vy 1 z x y z

Ap dung bét dang thirc Cauchy — Schwars, ta co:

x—1 y—1 z—-1
x+y+z=(x+y+z) +—+
X y z

Z(\/x—l-I—\/y—l—l—x/z—l)2

Suy ra: \/x—i—y—i—z zx/x—l—l—\/y—l-i—\/z—l.

Ding thirc xay ra khi va chikhi x= y=z= %



Tacod: AF-AB = AE-AC do tt giac BCEF noi tiép.

Goi [ l1a giao diém cta AK voi (BFK), tacd: AI-AK = AF-AB= AE- AC (1).
Goi I’ 1a giao diém ctia 4K v6i (CEK), tacéd: Al'- AK = AE- AC = AF - AB (2).
Tu (1) va (2) suyra I=1".

Hay 4K diqua I 1a giao diém thir hai ciia duong tron (BFK ) va (CEK ) vol K = 1.

Suy ra tir giac AEIF noi tiép.

Ma tr gidc AEHF ndi tiép nén nam diém 4, E, I, F, F cung thudc mdt dudong tron.
Suy ra: AIH = AFH =90° hay HI 1 IK (3).

Mat khac MIK = NIK =90° nén M, I, N thing hang va MN L IK (4).

Tu (3) va (4) suyra M, H, N thang hang. Ta c6 diéu phai chimg minh.

Cau 5.

Trude hét ta chuing minh tdn tai mot diém P ma khoang cach tr P dén 20 diém d3 cho 13 khac nhau. That vay,
khoang cach tir P dén hai diém 4, B bang nhau khi va chi khi P nam trén dudng trung truc cia AB. Do d6 chi
can chon diém P khong nim trén dudng trung truc cta bt cir doan thang nao tao bai 20 diém da cho.

Goi khoang cach cia P dén 20 diém da cho lan luot 1 d, <d, <d, <...<d,,. Xét dudng tron tim P ban kinh

d,,, dudng tron nay chira diing 12 diém c6 khoang cach dén P gan nhit. Ta c6 diéu phai chimg minh.

HET






