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(Thoi gian 120 phit khong ké thoi gian giao de)

Ciu 1 (4,0 diém)
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1.ChobiéuthacQ=1+(’§+ I ) X - 2x
X+l x—x -1 x+1

Tim diéu kién xéac dinh va Rut gon biéu thirc Q.
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x —4x
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c6 gia tri 1a mot s6 nguyén duong.
X +2

2. Tim s6 hitu ti x dé biéu thitc P =

Cau 2 (6,0 diém)
a) Chtrng minh 7n° —n chia hét cho 30 véi moi n e N.
b) Tim tat ca cac cap s6 nguyén (x; y) thoa man phuong trinh:
x’ —25:y(y+6)
c¢) Giai phuong trinh (x2 + x)2 + 4(x2 + x) =12.
Cau 3 (3,0 diém)

2_
a) Tim gi4 tri nho nhat cta biéu th&c:A:w
x"=2x+1
b)Choa,b>OVéa+b=l.Ch&ngminhrﬁng:i+ 21 =2
ab a +b

Cau 4 (7,0 diém)

1. Cho hinh vudéng ABCD, c6 d6 dai mdi canh bang a. M 1a mot diém tuy ¥ trén
duong chéo BD. Ké ME | AB, MF 1 AD.

a) Chung minh DE = CF.

b) Chtng minh ba dudng thing DE, BF, CM ddng quy.

¢) Xac dinh vi tri ctia diém M dé dién tich t&r gidc AEMF dat gia tri 16n nhat. Tim
gia trj 16n nhat do.

2. Cho 17 diém nam trong mit phang, trong d6 khong c6 3 diém nio thang hang.
Néi cac diém nay lai bang cac doan thang va t6 mau xanh, dé hodc vang. Chirmg minh
rang ton tai mot tam giac co cac canh cling mau.
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Cau Y Dép an Piém
DKXD:x#0; x #-1; x #2 0,5
x+1 1 2 X —2x°
Q:1+ 3 - 2 - "3 2
x4+l x—x"-1 x+1) x —x"+x
| x—l—1+x+1—2(x2 —x+1) P —x+1
=1+ .
(x+1)(x2 —x+1) x(x—-2) 0,5
Zad 1+ 2x’+4x X —x+1
>3 (x+1)(x2 —x+1)' x(x—-2) 0,5
1 2x(x-2) ¥ -x+1
=1+ .
4d (x+l)<x2—x+1) x(x—2) 0,5
1+ -2 _ x—1 0.5
x+1 x+1
2 0,75
2 b
-4 x+2
Ta c6 szz—x=2—(2—)ﬁ2
b X +2 x 42
1.5d Ma P nguyén duong nén P=1; P =2.
+)P=1=>x=-1/2 T/m 0,75
HP=2=>x=-2 T/m.
n’-n=n(n*-1)=n(n-)(n+ )0+ 1) 0,25
=(@-1.n(m+ 1)(n2 + 1) chia hét cho 6 vi (n - 1).n.(n+1) 12 tich ctia ba s6 tu
nhién lién tlep nén chia hét cho 2 va 3 (*) 0,5
Mit khac n® -n=n(n?- 1)(n®> + 1) =n(n?- 1).(n> - 4 + 5)
=n(n’-1).(n>-4)+5n(n?- 1)
a =m-2)n- Dn(n+ 1)(n+2)+ 5n(n® - 1) ) ) ) 0,5
2d | Vi(n-2)(n-nn+ )(n +2) Ia tich cua 5 s6 tu nhién lién ti€p nén chia hét
cho 5 va 5n(n? - 1) chia hét cho 5. ’ 0,5
Suy ra (n - 2)(n - Dn(n + 1)(n + 2) + 5n(n? - 1) chia hét cho 5.
) Tu (*) va (**) suy ra di€u phai chirng minh. 0,25
6d x> -25=y(y +6) 0.5
x2—(y+3)*=16
S EX+y+3)(x-y-3)=16 0,25
Ta c6 bang sau:
b X-y |7 -1 5 1 11 -5 4 2 19 -13
¢ |xtyll | -7 5 -11 -1 -5 13 -19 |2 -4 0.5
Vay cac cdp s0 nguyén phai tim la:
(49 '3)5 (_43 '3)3 (5: 0)5 (_59 '6)3 (5: _6)5 (_53 0) 0a75




bat x? + x = t thi phuong trinh da cho tré thanh:
t?+4t-12=0

o (t=2)(t+6)=0 0,5
¢ | =>Tim dugc t=-6 hodc t =2 0,25
24 | Dt=-6x>+x=-6<(x+1/2)+23/4=0 (phuong trinh vd nghiém) 0,5
Nt=2x>+x=2<x-DE+2)=0
=>x =1 hodc x = -2. 0,5
Vay tap nghi€ém cua phuong trinh 1a S = {1; -2} 0,25
2_
A:3x2 8x+6
x"=2x+1
3(x° —2x+1)=2(x—1)+1 ) |
- 2 _3_x—1+ 2 0,5
a (x—l) (x—l)
1,5d 1 )
Pit y=——=>A=y"-2y+3=(y—1) +222 0,5
x—1
: 1
—>m1nA—2<:>y—1<:>;—l—>X—2 0,5
3 Vay min A =2 khi x =2.
3d R T T N T
"ab a’+b’ 2ab a*+b* 2ab 2ab  d’ +b’ 0.5
1 1 1 4 4 1
= + +—> = +
2ab a*+b*) 2ab 2ab+a’ +b’ (a+b)2 2ab 0,5
b
1,5d@ ([Maa+b=1=>122+ab
=>absl=>iz2=>i+ 21 22£+2=6 0,25
2ab ab a +b" 1
. , 1 0,25
Dau"="¢c6 & a=b=—
2
A E B
5 la
7d | 2,0d 7 N
P




+) Xét tir gidc AEMF c¢6 ZA = ZE = /F =90 nén tt giac AEMF la

hinh chit nhat => AE = FM 0,5
+) Tam giac DFM vuong can tai F => FM = DF 0,5
=> AE = DF => dé dang chimg minh dugc A ADE = A DCF (c-g-c) 8’;
suy ra DE = CF ( hai canh tuong tng). ’
+) Vi tir gidc AEMF (cmt) => AF = EM
+) Tam gidc EBM vuodng can tai E => EB = EM
=> AF =EB 0,5
=> A ABF = ABCE ( c-g-c)
=> £ ABF =/ BCE => £ ABF + £ CBF = Z BCE + £ CBF = 90° 0.5
nén BF vuong géc CE tai K (vo1 K 1a giao diém cua CE va BF) ’
+) Tu AADE = ADCF (cmt), chting minh tuong tu nhu trén ta co:
1b | DE vudng goc voi CF
2,0d | +) Goi H 1a giao diém ctia BF va DE, suy ra H 13 tryc tim cua tam giac 0,5
CEF => CH vuong gbc voi EF
+) Goi N 1a giao diém ctia BC va MF.
Ta chirng minh dugc CN = DF = FM va MN = EB = EM
=> A FEM =A CMN (c-g-¢) => Z EFM = Z MCN.
Goi giao diém ctia CM va EF 1a Q => / NMC = / QMF va tir 46 ta dé
dang chirng minh dugc CM vudng goc voi EF tai Q. 0.5
Suy ra 3 duong thang DE, BF, CM dong quy tai H. ’
Ta ching minh duogc hinh chit nhat AEMF c6 chu vi bang 2a khong doi
=> ME + MF = a khong d6i 0,5
=> Sapmr = ME.MF 16n nht khi va chi khi ME = MF 0,5
lc | Ma ME = MF khi va chi khi tir gioc AEMF 1 hinh vudng
20d | o Mla trung diém cua BD. 0.5
Khi d6 ta d& dang chimg minh duoc tir gidc AEMF c6 dién tich 16n nhat 0.5
bang 1/4 a* ’
+) Ta c6 16 doan ndi cung mot diém A. 0,25
+)Vil6=53+1nénit nhét ¢ 6 canh cung dugc t6 mdot mau, gia su la
AB, AC, AD, AE, AF, AH ciing mau do. 0,25
7 | 1) Xét cac doan thang v6i cac mat 1a 6 diém B, C, D, E, F, H.
1,08 |+) Néu ton tai mot canh, chéng han BC mau do thi ta thu duoc tam giac | 0,25
ABC ¢6 cac canh cung mau doé.
+) Néu tat ca déu chi c6 mau xanh, mau vang thi cling ton tai tam giac 0.25

cung mau.

Hoc sinh lam cdch khdc ditng vdn cho diém toi da.




