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STRONG TEAM TOAN VD-VDC-PE THI-CHUYEN PE

Cau 1. Giai phuong trinh nghiém nguyén: x® + y3 + x%y + xy? = 4 (% + xy + y%) + 1.

Loi giai

Nhan xét: x # y

:2(x2+y2) > |4xy + 1|

x3+y3+x2y+xy2:4(x2+xy+y2)+1© [x2+y2)(x+y—4):4xy+1

= 2ldxy+1=|2(x%+y2) (x+y—4)| > 4y + 1| [x + y — 4]

= 2> |x+y-—4]
> x+y=3;4;5
x+y =3 khong thoa
x +y =4 khong thoa
x+y=>5tim dudc x=1;y =4hoac x =4;y=1 O
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Cau 2. Chox,ye€ (0; g) . Ching minh rang:
1 N 1 1 9

+ <
2xcos2y+1 cos?x+1 " 2(sin®

sin?xsin’y+1 sin xsin2y + sin2x sin y + sin 2x cos y)

(.

Loi giai
Dat a = sinxsiny,b =sinxcosy,c =cosx thia,b,c >0 vaa?2+b%+c2=1
Ta can ching minh PN S 9
g a?2+1 b%2+1 c2+1 4(ab+ac+be)
That va 1 + 1 + 1 1 " 1 + 1 _ 2(atb+o)
M\' ‘y’a2+1 b2+1 c2+1~ (a+b)a+c) (b+e)b+a) (c+a)c+d) (a+b)a+c)d+c)
a
(a+b)(@a+c)(b+c)= (a@a+b+c)(ab+ac+be)—abe
1
> (a+b+c)(ab+ac+bc)—§(a+b+c)(ab+ac+bc)
8
= §(a+b+c)(ab+ac+bc)
Nén ! + 1 + 1 < 9
a2+1 b24+1 c2+1 4(ab+ac+bdo) )
) b4
Pang thicxayrakhivachikhia=b=c=—©a=b=c=— ©x=arccos—,y = — O
g d V3 V3 Vi’
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Cau 3. Cho tam gidac ABC c¢6 AB < AC va ndi tiép duong tron (O) .Phan giic trong géc
BAC cat (0) tai diém D khéc A, 14y E d6i xting B qua AD, dudng théng BE cét (0) tai F
khéc B. Lay diém G di chuyén trén canh AC (G khac A, C), duong thing BG cat (0) tai
H khac B. Puong thang qua C song song AH cit FD tai I. Puong tron ngoai tiép tam
gidc BCG cét EI tai hai diém phan biét K,L. Chiing minh rang dudng trung truc doan
thang KL luén di qua mét diém cb dinh.

Loi giai

Goi giao diém ctia duong thang EI va BC 1a J.

DF la truc d6i xtng ctia EC

CEJ =ECI =HAC = HBC nén ti gidc BGEJ ndi tiép

Phép nghich dao N, g:CE -CG=CJ.CB hién dquong tron (BCG) thanh dudng thang EJ nén bién
K,L thanh chinh né.

Do d6 CK? = CL? = k hay duong trung truc doan thang KL luén di qua diém C ¢b6 dinh. O
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Cau 4. Cho 2018 tap hop ma mdi tap chia ding 45 phan ti. Biét rang hai tap tuy y
trong cac tap nay déu c6 ding mot phan ti chung. Chiing minh rang ton tai phan t&
thuoc tat ca 2018 tap hop da cho.

(.

Loi giai

Lay tap A tuy ¥, trong A sé c6 phan ti a thudc it nhat 45 tap hop khac. Néu khong, s6 tap
hdp khong qua 45x44 + 1 = 1981.

Suy ra a thuoc 46 tap A,A;,...,Ass.

Véi tap B bat ki, néu a khéng thudc B thi v6i méi tap A; (1 <i < 45) déu c¢6 phan t& a; chung
v6i Bmaa; #a .

Thanh ra B khong c6 phan t& chung véi A, néu c¢6 thi phan ti chung dé phai thudc tap
A;(1<i<45)naodonén Ava A;(1<i<45)co 2 phén ti chung. (V6 1i)

Nén a thuoc B, do d6 a thudc 2018 tap da cho. O
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