(Dé thi HSG lép 10, Vinh Phiic, Hé khong chuyén nam 2011 — 2012)
Thoi gian lam bai: 180 phat
Cau 1 (6,0 diém)
1. Giai phwong trinh sau trén R:4x* +12xv/x+1 =27(x +1)
9
i3i ba i e 2>x- 2
2. Gidi bat phuong trinh sau: |x- 5| T3 ‘ ’
Cau 2 (3,0 diém)
Tim tat ca cac s6 nguyén dwong n sao cho hai s6 n +26 va n — 11 déu la 1ap phwong ctda hai s6 nguyén
duong nao nao do.
Cau 3 (3,0 diém)
Cho tam giac ABC va diém k thuoc canh BC sao cho KB = 2KC, L la hinh chiéu cau B trén AK, F la
trung diém cua rBC, biét ring KAB =2KAC . Chitng minh ring FL vudng géc véi AC.
Cau 4. (4,0 diem)
Cho A la tap hgp gom 8 phan ti, tim s6 16n nhat ctia cac tdp con gom 3 phan tit cia A sao cho giao cta 2
tap bat ky trong cac tap con nay khong phdi la mot tap hgp gom 2 phan tu.
Cau 5. (4,0 diém)
Cho cac s6 duong x, y, z. Chitng minh bat dang thitc:
(x+D(y+1) (y+4)(z+1y!+(z+])(x+lf

+
R/22x2 +1 3\3/)<2y2 +1 3€/y222 +1

>x+y+z+3



Pap An
Cau 1. a) diéu kién: x+1>0< x>-1
Phuong trinh da cho twong dwong véi:

4 +12xx+1 =27(x+1) =361+ x) = (2x+3J1+x) =(641+x)
2x+3\/1+x =61+ x 3Wi+x =2x (1)
2x+3\/1+x —-6\/1+x 9J1+x =-2x(2)

9(1+x) =4x> {4)8 - 9x- 9 =0
=

x =0

Tacé(l)@1 = x =3

x =0

8(1+x)=4x> [4x*- 81x- 81=0 81- 997
Taco (2) < And X =T

x <0 x <0 8

Vay x = 3; 81 9\/_ ———la nghiém cta phuong trinh da cho.
X #2

b) Diéu kién: -3#0
X #8

. ) . 9
Truwong hop 1: Xétx<2taco (1) < >2-x© >2- X
5-x-3 2- X

o (2- x)' <9 -3<x-2<3o -1<x<5 vy - 1 <x <51a nghiém.

Truwong hop 2: Xét2<x<5taco (1) < =x-2< =x- 2
5- x-3 2- X
o - (x- 2)° =9 vay (B4t phuong trinh vé nghiém)
9
Trewong hop 3: Xét5<x #8taco (1) ©® ——=x-2< - (x-2)=0

x-8 x-8
9- (x-8)(x-2) - x> +10x- 7
i >0 ———
x-8 x-8
x <5- 32
8<x <5+3/2
Két hgp v6i mién x dang xét ta c6 8 < x <5 +3+/2 12 nghiém ctia bat phuong trinh.

>0

= (x- 8)(x*-10x+7) <0 =

Vdy tap nghiém cita bit phuong trinh 1a: § =[- 52)U (8:5-+342 |
Cau 2. Gia st c6 s6 nguyén duwong n sao cho n + 26 = x> van — 11 = y® vdi x,y la hai s6 nguyén duong
(x>y).
Khi d6 ta dugc x° - ¥ =37 & (x- y)(x* +xy +y?) =37
. , , C|x-y =l @
Tathdy o<x- y<x“+xy+y néntaco {x2+xy+y2 _37 @
Thay x =y +1 ti* (1) vao (2) ta dugc y* +y- 12 =0 tird6 c6 y =3 van = 38.
Vay n = 38 la gia tri can tim.
Cau 3. Cach 1: Dit AB=¢, AC=b, BC =a, RAC =a



Khi d6: RAB =2a, BAC =3¢

Ap dung dinh i sin cho tam gidc ABK va ACK, ta dugc:
BK _ AK CK _ AK

sin20.  sinB’sina. sinC

Do BK = 2CK, nén t* cac dang thitc trén ta co:

cos o :s¥nB *)
sinC
Lai cé:
2 2 2 2 2 2 _ 2
FA*- FC* = b ;C - aj - a4:b+cza =bc.cos A =bccos 3a (1)

LC? =LA’ +b’ - 2b.LLA.cosa. =LA* +b* - 2bc cos 20..cos o

= LA’- LC? =2bccosa.cos20.- b> =bc(cosa +cos3a)- b’
=(bccosa- b*)+bccos3o(**)

Thay (*) vao (**), ta dugc: LA - LC* =bccos 3o (2)
Tw (1) avf (2) suy ra: FA’- FC? =LA’ - LC?
Theo dinh li carnot, suy ra CA vuoonng goc véi FL.

Cach 2: Truong hgp 1: L nam trén doan AK.

Goi M la trung diém ctia BK. Suy ra:
MF.MC =MB.MK =MI* = MLF =McL
Ma MLK =MKL
L
- Brk =Brk » L& K€ _,
KF
Goi N la diém doi xitng v6i L qua F.

Suy ra LC = LN, BN = LC (BNCL la hinh binh hanh). T

Suy ra NB = NL.
Vay AALC =AALN (c.g.c)

Tir day AN =Fac :E%K:s Ban =Ran

B

Vi MNKL la hinh hanh, KL | BL nén MN la dudng trung tric cia BL. N 1a giao diém cua dudng trung

trie cia doan thang BL v@i duong phan gidc goc A cta duong
tron ngoai ti€p tam giac ABL.

Vay N 1a diém chinh giita ctia cung By, (khong chita diém A)
cua (ABL).

Vay NI =UBL =90° - BAL =90° - NAC.

Hay NL L AC.

Treong hgp 2: L ndam ngoai doan AK.

Lap luan twong tu ta cling c6 NL L AC




Cach 3: Goi D la diém do6i xing v6i B qua AK va E la diém trén tia AK sao cho AE = AB = AD.
Ta thdy tam gidc EAD 1a tam gidc can va C ndm trén phan giac ctia BAD .

Ta chitng minh rang C la trung diém ctia DE.

That vay, gia st C khong nam trén DE. Goi C’la giao diém cta
DE va AC, AC’ cat KE tao K’.

Suy ra K’ 1a trong tam cdu tam giac EBD.

= BK'=2K'C= KK'//CC'. Vo ly. Vay C =C".

Vi C la trung diém cua DE, suy ra DE L AC .Hon nita F la trung
diém cua BC, L la trung diém cua BD, suy ra FL//ED. Vay

FL 1 AC.

Cau 4: Ky hiéu |X |1a s6 phan ti cia tap hitu han X.

Goi By, B,,...,B, 1a tap con ctia A thoa man:
B|=3,B nB,|#2(, j =1,2,3,...n).

Gid st ton tai phan tra € A ma a thudc vao 4 tap trong so tap Bs, B,,...,B, (chang han a € By, B,, B, Ba),
khi d6: |B, N B;| =1(i, j =1,2,3,4). Ma B, #B; néui #j, tic 1a [B, N B| #3. Do d6

B.nB,|=1G, j =1,2,3,4).

Tir day |A| =1+4.2 =9, diéu nay méau thuan.

Nhuw vay, moi phan tir A chi thudc vé nhiéu nhat la ba trong s6 cac tap hgp B4, B,,...,B..
Khi do 3n <8.3< n <8

Giast A = [al;az;---,ag] xét cac tap con cua A la:

B, = {al;azga3}- B, = {al;a4;as} :B; = {al;as;a7} ,By= {08;03;04}

Bs = {ag;az;aﬁ} , Bg = {ag;as;a7} 1B, = {a3;a5;aﬁ} ,Bg = {02;04;07}

Tam tap hgp trén la cac tdp con gom ba phan tit A théa man ‘Bi NB j‘ #2,Vivaysé6ncantimlan=38

(x+1D)(y+1) .\ (y+D(z+1) N (z+1D)(x+1)
W2k +1 0 3y 41 33yt 41

Cau 5. >x+y+z+3

Goi V€ trai ctia bat dang thitc S. Do ab +a +b >33a’h*, Va >0,b > 0.
x+D(y+1) (y+Dz+1) G+D(x+1) (y+1) (z+1) . (x+1)

NéHSZ + + +
(z+D(x+1)  +D(y+1) (y+D(z+1)  z+1 x+1  y+l

>[(y+1)+(z +1)+(x +1)]2
T D)+ +D)+(y+1)
Dau bang xay ra khi va chi khia=b=c=1

=x+ y + z +3(diéu phai chitng minh)






