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SO GD & PT NGHE AN KY THI CHON POI TUYEN DU THI

HOC SINH GIOI QUOC GIA LGP 12 THPT
NAM HOC 2010 - 2011

HUGNG DAN VA BIEU PIEM CHAM PE CHINH THUC
(Huéng dan va biéu diém chdm gom 04 trang)
Mon: TOAN (Ngay 07/10/2010)

I. Hréng din chung
1. Né’b‘l thi sinh lam bai khong theo cach néu trong dap dn ma van diing thi cho di diém tirng
phan nhu huong dan quy dinh.
2. Viéc chi tiét hod thang diém (néu ¢d) so voi thang diém trong Huong dan cham phdi dam
bao khong sai léch voi Huong dan cham va dwoc thong nhat thuc hién trong Hoi dong

cham thi.
IL. Pap 4n va thang diém
CAU DAP AN DPIEM
Cau 1 [HE phuong trinh da cho tuong duong voi
(4,0d) | |5x* +5y" =1 5x*+5y% =1 L0
57 < 47 '
4 +3x+3xy+y="— 2x* =2y +3xy+3x+y=—
yry 25 Y 3% Y 25
5x2+5)% =1
4 1.0
(2x—y)(x+2y)+(x+2y)+(2x—y)=2—;
Pat a=2x-y;b=x+2y
Hg¢ da cho tré thanh
a’+b’ =1 (a+b) —2ab=1 2ab=(a+b) -1 1.0
47 © &
ab+a+b=— 2ab+2(a+b):% (a+b+1)2:ﬂ
25 25 25
a+b=Z
5
ab:% 3 4 43
= 17 <:>((1; b)=(§; E) hodc (g;g)
a+b=—? 1.0
ab=g
i 25
21 11 2
= (x; v)=(=; =) hodc (—; —) (théa man).
(x; ) (5 5) . (25 25)( )
Cau 2 Néu a<-1 hoac a>2, khi d6 2<ux,<x,<.... Gid st ton tai limx, =¢, ta co:
~ 1.0
(4,0d) |c=c*—c <c=0 hodc ¢=2 (miu thuan). Suyra —-1<a <2.
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(*) Ta chtrng minh néu t6n tai k sao cho 0 < x, <1 thi day hoi ty. That vay:
1 1
0<x, <I=> —ZS X,<0,0<x,,< 1,—ZS %,;<00<x.,,<1..

Diay (x,.,) don diéu giam Vi x,,.,—X., =X, (%.,—2)<0. Vi vay ton tai| 1.0
limx,,,, =c, tacd c=c+c’(c-2) < c=0 (vi c<1).

Mit khéc: limx,,,, = lim[(xk+2,)2 —ka} =0. Vay tdn tai limx =0.

(**) Ta chung minh néu ton tai k sao cho 0 < x, <2 thi day hoi tu. That vay:
0<x <2=x,<x,<2.Néux,,<x, <2.

Néu x,,, >0,V thi day (x,,,) don diéu giam va bi chan dudi do d6 hoi ty. 1.0
Néu x,,,<0 thi 0<x,,,,<1. Theo chimg minh (*) day (x, ) hoi tu.

Twr @6, 0< a<2 thi 0<x <2 suy ra day c6 gi6i han.

Néu —1<a<0=0<x,<2, suy ra diy c6 gidi han. 1.0

Vay di€u kién can va du dé day co gidi hanla -1< a <2.

Cau 3 |Goi K 12 hinh chi€u ctia A trén BC.
4,04a)

0.5

Vi K, E, F theo thir tu thuoc cac doan BC, CA, AB nén:

KB FCEA__ KB FC EA 0.5

KC FAEB  KC FA EB

Tur gia thiét ta co EA=FA; ED=FD,dodo:

KB FCEA KB KA FC ED 1.5
———=—————=—cotBtanCcotCtan B =—1.
KC FA EB KA KC FD EB
Vay theo dinh 1y Ceva, véi chu ¥ AK, BE, CE khong thé d6i mot song song, ta c6
AK, BF, CE d6ng qui.

Diéu d6 c6 nghia 1a AK di qua H. Vay AH vudng goc véi BC. 0.5
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Ciu 4 |Trudc hét ta ching minh cac bo dé sau:
(4,0 ) [B0.d& 1: V6i a,b,c 1a ba canh ciia mot tam gidc c6 dién tich S thi:

2(ab+bc+ca)—a>—b*—c*> 453 .
Chtng minh: Van dung két qua (x+y+z)2 >3(xy+yz+2x). Taco

[(p-a)p-b)+(p-b)p-c)+(p—c)p-a)] 23p(p—a)p-b)p-c) 1.0
a+b+c)

= (p—a)(p-b)+(p-b)(p—c)+(p—c)p-a) = 53
:>2(ab+bc+ca)—a2—b2—0224S\/§

Bo dé 2: V6i a,b,c 1a ba canh cua mot tam giac c6 dién tich S va x,y,z la cac so

(Vo1 p=

thuc duong. Ta luon co

2 2 2
o, yb + 25 >083.
y+z z+x x+y

Ching minh:
a’ b’ c’ 2 10
Ta co ( + + j[(y+z)+(z+x)+(x+y)]2(a+b+c)
y+z z4+x z+Xx
2 2 2
:>2xa + 2y6 + 22¢ > 2(ab+bc+ca)—a’—b*—c* .
y+z z4+x x+y
; 2 A . xa’ yb* zc?
Ap dung B6 dé 1 ta co + + > 284/3.
y+z z+x x+y
Tr6 lai bai togn:
Goi A, By, C; lan luot 1a tdm duong tron bang tiép cua cac goc A, B, C cia tam
giac ABC. X
e >
G A B,
B
C 1.0
A

2 2
Ta c6 A4BCL A4BC, =-THABO) _ (ﬂ) = (ﬁj
di(4BC) \x) 28" \x

(trong d6 BC,=x,S'=dt(4B,C,) va r, 1a ban kinh duong tron bang tiép goc A).
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- (b+c—a)d’ _ar,(b+ c—a)x’ _ r.(p-a)ax’ - (b+c—a)a’ _S ax®
b+c S'(b +c¢) S'(b +c¢) b+c S'b+c
B2 2 AR2 2
Tuong tu (cta-b)b” S by , (atb=op” S e voi C 4=y, AB=z.
c+a S'c+a a+b S'a+b
2 2 2 2 2 2
N (b+c—a)a N (c+a-b)b +(a+b—c)b :i ax”_ by Lz |
b+c c+a a+b S''b+c c+a a+b
Ap dung B6 dé 2, d6i v6i tam giac A;B,C; ta co
2 : 2 b+c—a)a’ (c+a-b)b* (a+b—c)c® 1.0
> by + = 22S'\/§:>( ¢ a)a +(C ¢ ) +(a C)c >2853
b+c c+a a+b b+c a+c a+b
(dpcm).
Déu bang xay ra khi va chi khi tam giac ABC déu.
Cau 5 Véi mbi 1<k<n,
(4,0d) |dat E, ={AcM||4]=k} va x, =Y (min A+max A-|4]).
AcE,
Khi d6 7= x, 1O
k=1
V6imdi A={a;;a;.;a,)€E, dit A" ={n+1-a;n+1—ay;..;n+l—at. | |
Ta co
A €E(A) =A=E={AcM||d=k}={4 |4cM |4=k) 1.0
=2x, = z (minA+maXA+minA*+maxA*—2|A|)
A€k,
Gia sit min 4 =a,, max A=a,. Khi d6 min 4" =n+1—a,, max 4'=n+1-q,. | |
Do d6 min A+max A+min 4" +max A" —2|4|=2(n+1)—2k 10
=2x,= Y. 2(n+1-k)=2(n+1-k)C; = x,=(n+1-k)C} .
AeE;,
=T=Y (n+1-k)C;.
k=1
Taco x(x+1)" =) Cix"™™ = (x+1)" +nx(x+1)"" =D (n+1-k)Cix"™* .
k=0 k=0 10
Thay x=1,taco 2"+n2""'=) (n+1-k)Cy=n+1-T .
k=0
Vay T=2"+n2""'-n-1.

---Hét - - -
Chit y: Hoc sinh gidi theo cdch khdc néu diing vdn cho diém toi da.
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