PE THI TUYEN SINH 10 THPT
CHUYEN KHTN HA NOI

MON TOAN CHUYEN
Cau I. (4 diém)

(x+y)(x+1):4

1) Giai hé phuong trinh
) P © {(yz+xy+x+y+5)(x3+y3+12y+13):243

2) Giai phuong trinh: (x—12) +(2x—12)" +(24-3x) =0
Cau IL. (2 diém)

1) Tim tat ca cac s6 nguyén duong a,b,csao cho ca ba sé 4a” + 5b;4b> + 5¢;4¢” + Sa
déu 1a binh phuong cta sé nguyén duong

2) Tir mot b 4 s6 thuc (a,b,c,d ta xay dung bd s6 méi (a+b,b+c,c+d,d +a)va lién
tiép xay dung cac bd s6 méi theo quy tic trén. Chimg minh ring néu & hai thoi diém
khac nhau, ta thu dugc cung mét bo sb (co thé khac tha tu) thi bd sb ban dau phai co
dang (a;—a;a;—a)

Cau III. (3 diém)

Cho tam giac ABC cén tai A voi BAC <90". Goi Pla giao diém cua BE voi trung
tryc cua BC.Goi K 1a hinh chiu vuong goc cua Plén 4B.Goi Q 1a hinh chi€u vudng goc
cua Elén AP.Goi giao diém cua EQva PK1a F

1) Ching minh ring 4 diém A, E, P, F cing thudc mot duong tron

2) Goi giao diém cua KQva PE1a L.Ching minh rang L4 | LE

3) Goi giao diém cta FLva AB1a S. Goi giao diém ciia KEva AL1a T. Lay Rla diém
doi xung voi 4 qua L. Chung minh rang duong tron ngoai tiép tam giac AST va
dudng tron ngoai ti€p tam gidc BPR tiép xic voi nhau

Cau IV. (1 diém)
Véi a,b,cla nhimng s6 thyc duong thoa man a + b + ¢ = 3.Chting minh ring

2
3(l+l+l—1] +12i+3(£+£+i]
a b c abc bc ca ab



DAP AN
Cau L
1) Thay (x+ y)(x+1)=4vao phuong trinh (2)ta co:
Y4+ y+5=(x+y)r+)+(x+y)(x+1)+1

:()c+y)(x+y+2)+1:(x+y+1)2
)+ 12y +13=x"+ " +3(x+ ) (x +1)(y +1)+1

=(x+y+1) = (x+p+1) =243
:>x+y+1:3:>x+y=2:>(l)<:>x:y
2) Pit x—12=ava 2x—12=b=d" +b" —(a+b) =0

= (a +b)(a6 —a’b+a‘h? —a’h’ +b*a’ —ab’ +b6)—(a +b)(a+b)6 =0
a’ —a’b+a*b’ —-a’h’ +b*a’ —ab’ +b° - a°

<:>(a+b) =
—6a’b—15a*b*> —=20a’b* —15b*a* — 6ab’ — b°

& (a +b)7ab(a4 +2a’b+3a’h* +2b’a +b4)= 0

e (a + b)7ab[(a2 + ab)2 +a’b’ + (b2 + ab)z} =0

a=0 x=12
S| b=0 ©|x=6

a=-b x=8
Cau II.

1) Khoéng mét tinh tong quat, gid sir ¢ = max {a; b;c}.Ta co:
(Za)2 <4a’ +5b<(2a—|—2)2 = 44° +5b=(2a+1)2 —~5h=4dg+1

16a+9 25¢-9

hay a < <2c.Tu do:

Chiing minh tuong tu :5¢ > 4b+1=

(26)2 <4c* +5a< (20 + 3)2
Nén ta phai co 4¢” + 5a e {(2c +1),(2c+2) }fo ddy, xét hai truong hop:



*) Néu 4¢” + 5a = (2c + 1)2 thi Sa =4c+1va do a2 cnén trong truong hop nay thi
a=b=c=1
*Néu 4c” +5a = (2c +2) thi 5a =8¢ +4.Khi do,

16a=%c+%>2502 16a +9(vo ly)

Viaya=b=c
2) Gia str & thoi diém thtr 7 ta thu duge bd s6 (a,;b,,¢,,d, )va néu dit
S =a,+b +c, +d thiS =25 =S5 =2"S,v61 S,=a+b+c+d
Vi ton tai hai thoi diém ta thu dugc cung mat s6 nén S, =0kéo theo S, =0véimoi ne .
Néu dit P =a’ +b> +c’ +d’thi
P, =2P +2(a,+c, )b, +d,)=2P,+2S. =2P(Vnx1)
=P, =2""R(Vn>2)
Ciing vi ton tai hai thoi diém thu dugc hai bo sé gidng nhau nén P=0
=a,=b=c =d =0.

Diéu d6 c6 nghia toan bd so ban dau phai 1a (a,~a,a,—a)



Cau III.

B C

1) Tacod LPAE = /PAK = ZEFK = AEPF 14 t& giac noi tiép

2) Piém A nim trén dudng tron ngoai tiép tam gidc PEF nén theo dinh 1y vé duong
thing Simson, hinh chiéu vuéng goc ctia A trén 3 canh ctia tam giac PEF thing hang
Do K,Qlan luot 1a hinh chiéu vudng goc cua Atrén PF, PE,KQ cit PE tai Lnén
AL L PE o

3) Ta phat biéu mgt bo dé nhu sau
B6 dé Cho tam giac ABC.Pudng cao AD,P1a diém bat ky trén AD. BP,CP cit
AC, AB14n luot tai E va F. Khi d6 DAla phan giac ZEDF

Chtng minh: Qua A ké duong song song véi BC,cit DE, DF tai X va Y

AX AE AY AF __ AE CD BF

Ta co: = ; = ma . .
DC EC DB FB EC DB FA

=1(dinh ly Ceva) nén AX = AY

Laic6 AD 1 XY = DAla phan giac LZEDF

Tro lai bai toan : ta co:



ZKLE = ZQLE = /QAK = /EFK = ELFK la tlr gi4c noi tiép

Goi T'la giao cua hai dudng thing qua S song song v&i BC, voi AL

Ta co: ZAT'S = ZAPL = ZAKLnén ta giac SLT'K noi tiép

Suyra ZLKT'= /LST'= Z/LFE = /LKE

Suy ra K, E,T'thing hang . T d6 T'=T

Goi Y 1a hinh chiéu vudng goc cua P trén AC.BY cit (AKP)tai X, cit ALtai T"
Ta cd PY = PK = LPIla phan giac cia ZKLY

Ma BL L AT "nén theo bo dé trén, K, E,T"thang hang nén 7"=T

Ta c6 LAXT = LAPY = ZAPK = ZABC = ZASTnén X € (AST)

ZPXB = /PAY = Z/PAB=Z/PRB= X €(BPR)

Do ZAXP =90° = ZATX + ZPBX nén ké ti€p tuyén Xt cta (AST )thi Xtcling la tiep tuyén
ciia (BPR).Vay (AST)tiép xtc véi (BPR)tai X.

CaulV.

Biéu thirc can chimg minh twong duong véi:

2 3(a’ +b° +
3(l+l+lj +4> 4 + )+6(l+l+lj
a

a b c bc abc a b c
2 3(a® +b* + 7
<:>3(l+l+lj +42 4 + )
a b c abc abc
2
<:>3(l+l+lj +42i
a b c abc

Quy dong va rat gon ta dua vé chimg minh:



3(a’p’ +b°C* +c*a” )+ 4a’b’c’ 2 13abe

& 3(a’b +b°c* + 7a’ —abe(a+b+c))2 4abe(1 - abc)

& 81(a’h +b°¢* + *a’> —abe(a +b +))> dabe| (a+b+c) ~2Tabc |
Khéng mét tinh tong quat, gia sit a < b < ¢, ta cb cac phan tich sau

&b +b°c* +c’a’ —abe(a+b+c)=c>(a—b)+ab(a-c)(b-c)

& (a+b+c)3 —27abc=(a +b+7c)(a—b)2 +(4a+4b+c)(a—c)(b-c)
Khi d6, BT can chimg minh twong duong véi:

81c” (a — b)2 +8lab (a — c)(b — c) > 4abc(a +b+ 7c)(a — b)2 + 4abc(4a +4b + c)(a — c)(b — c)

Véi a<b<c,kéthop a+b+c=3tadéco2 danh gia sau:

81c* > 4abc(a+b+7c) ;81lab > 4abc(4a +4b+c)

Két hop (a — c)(b - C)Z 0(dfcm)



