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2 -
Céu 1. (2,0 diém): Cho biu thirc: Cho 4 =[ L - Y s L3 *yZJ; "z —-y: _2
X=Xy xy-y Xy X=y X
(voi x#0,y#0, x#1y).

a) Rt gon biéu thirc 4. ,

b) Tinh gi4 tri clia 4 biét x, y thda mén x* +5)* —4xy+2y+1=0.
Chu 2. (2,0 diém): Cho a,b,c 13 c4c sb thyc khic O thoa min ddng thoi cac didu kién:

2 bc ac ab -

a+b+c=3va a* +b* +c* =9. Tinh gi4 trj biéu thirc B= (az s b2 0——4) .
Céu 3, (2,0 diém): Tim x biét: (x—3)(x—5)(x~6)(x—10)-24x>=0
Ciu 4. (2,0 diém): Cho P(x) 13 da thirc c6 hé s6 nguyén. Biét P(x) chiacho x+3 du 2, chiacho
x—4 du -5, chia cho x* —x—12 dugc thuong 14 x* +2x+3 va con du. Tinh P(5).
Chu 5. (2,0 diém): Gieo hai con xiic xic can @i va ddng chit. Xét hai bién c6 sau: Bién cb A:
“Xuét hién hai mét c6 cing sb chdm”; Bién c¢b B: “Téng sé chim trén hai mit ciia hai con xic
xac khac nhau va 16n hon 8. Bién c6 no c6 kha ning xay ra cao hon?
Céu 6. (2,0 diém): Tim céc sé nguyén x, y thod man: (x2 +1) (x+1)-»*=0

Cau 7. (2,0 diém): Cho céc sb nguyén x,y,z thda man x*+)* +z° =2xz .
Chimg minh rdng xyz chia hét cho 24
Ciu 8. (4,0 diém): Cho tam gi4c ABC nhon (4B < AC). Cac dudng cao AD, BM, CN ciia tam giéc
ABC cit nhau tai H . Goi O 13 trung diém ctia doan thing BC, trén tia d6i cia tia OH 14y diém E
sao cho OH = OE. K& CF vuéng goc v6i dudng thing BE tai F.
1) Chimg minh tir gidc BNCF 14 hinh chit nhit va géc NMF = 90°,
2) Goi K, L, R lanlugt 14 chan céc dudng vudng gécké tir N dén cac dudmg thing AC, 4D, BC.
Goi giao diém ciia DM va CN 14 S, Chimg minh ring:
a) KL//MD va ba diém K, L, R thing hang.
b) HN.CS =NC.SH.
Ciu 9 (1 0 diém): Cho hinh vuong ABCD, E 13 mét diém trén canh CD. Tia phén gidc ctia géc
BAE cét BC tai M. Chimg minh rang: AM < 2ME
Cau 10. (1,0 diém): Cho tép hop X = {1,2,3,..,120} gbm 120 sb nguyen duong dAu tién, trong aé

c6 60 so duoc viét bing mau do6 va 60 s6 con lai dugc viét bang miu xanh Chlmg minh rang tdn
tai 40 s6 nguyén duong lién tiép thudc tap X, trong d6 c6 20 sb dugc viét mau d6 va 20 sb dugc

viét bing méu xanh.
HET
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2 2 b) ]
Cu 1. Cho biu thitc: Cho A=( 5 . ¥ 2+x2+y}:x2—y2_2_
X=Xy xXy=y xp ) x' -y x
(véi x#0, y#0, x#1y).
a) Ruit gon biéu thirc 4.
b) Tinh gié trj clia A biét x, y théa man x?+5y* —4xp+2y+1=0.

CAU | Y NOQI DUNG PAP AN PIEM
2 2 2 2 3 3
| A=( 2x - 2+x o~ J:xz yz"Z
(2'0 X =xy xy-y xy X -y x
diém) | a A{ I . +x’+y’]_ (-y)(x+y) 2 0,25
x(x-y) y(x-y) » (x—y)(x2+xy+y2) x
L Fyot (P )(-y)  (x-p)(x+y) 2
x(x-) (x=y)(x* +ay+y*) = 0,5
(x-2)(F+w+y")  (x=y)(x+y) 2
A= 1 : ~-=
w(x-y)  (x-y)(Frwryt) x 0,5
A=x+y_g___x—y.
Xy x xp
Vay A=xx;yy (vai x#0, y#0, x £1yp). 0,25
b) Tacéd: x* +5y* —4xy+2y+1=0
" & (x-2y)" +(y+1)'=0 (1)
-2y)* 20
vi {¢* };) ,Vx,y Nén (x=2y)° +(y+1)* 20 Y%y (2)
(y+1)"20
. 3 ¢ P iy A 2 x-=2y=0 x=-2 0,25
Tur (1) va (2) suy ra: (x—2y) +(y+1) —Oa{y_“:o @{y____l.
théa man
Véi x=-2;y=-1 tacé:A=—2+l=——1
2 2
-1 0,25

Vay véi x,y thoa man bai toan thi 4= =

Cau 2. (2,0 diém) Cho a,b,c la cic sb thuc khic 0 théoa man ddng thoi cac didu kién:

2026
a+b+c=3 va a® +b*+c* =9. Tinh gia tri biéu thirc B=(b—f+%+ﬂ-4) .
a (44




CAU | Y NOI DUNG DAP AN bi
2. Tacd a+b+c=3=>(a+b+c) =9 a’ +b* +c* +2(ab+bc+ca)=9 "
(2.'0 x 2 2 b _ 05
diém) Ma a* +b° +c —9=>ab+fc+ca—0 @
Doa,b,c#0 Chia ca 2 ve clia (1) cho abcta duge:
)
l+—l-+l=0ml+-l-=—lm(l+l) =—iJ
a b ¢ a b c a b c 0.5
I .1 1.1 1 1.1 3(11 '
aa_’+3azb+3m+ﬁ c 0‘i’a’ 7o ab(a+b)
¢;>_I_+L l:i vi l+l—_l)
2 B & abe\ a b ¢)@ 05
@¢+%§ 45 _ 3 (Nhan ca hai vé cia (2) cho abe)
a
= B=(3-4)"=
(3-4) ”
Véay P=1.
Cau 3. (2,0 diém) Tim x biét: (x-3)(x=5)(x—6)(x—10)-24x*=0
CAU | Y NOI DUNG PAP AN PIEM
8 b) (x-3)(x-5)(x-6)(x~10)-24x*=0
(2,0 o (¥ -13x+30)(x*~11x+30)-24x*=0 (1) 0,5
diém) —
bit x* -12x+30=a
Khi d6 (1) tr& thanh: (a—x)(a+x)-24x*=0 0,5
a*-x*-24x*=0
a*-25x*=0
(a-5x)(a+5x)=0
+) a-5x=0
x?—12x+30-5x=0 0,5
x*=17x+30=0
(x-2)(x-15)=0
x=2
Suy ra [x=15
+) a+5x=0
x> =12x+30+5x=0
x =Tx+30=0 0,5
(x'—2.x 7+49J+11-=0
2 4) 4
Y measeal. IY
——|=— (Vély -——| 20V
(x 2) 3 ( oyvn(x 2) x)

Viy xe{2;15}




ciu 4. (2,0 diém) Cho P(x) 1 da thirc c6 hé s6 nguyén Biét P(x) chia cho x+3 du 2, chia

cho x—-4 du -5, chia cho x* —x~12 dugc thuong la x* +2x+3 va con du. Tinh P(5).

CAU | Y NOI DUNG PAP AN PIEM
1) Tacéd: x* —x—12=(x+3)(x-4) 0,25
(2,0
diém) Vi P(x) chia cho x*—x-12 dugc thuong la x* +2x+3 va con du
nén da thirc du c6 dang ax +b. 0,5
Suy ra: P(x)=(x+3)(x—4)(x* +2x+3)+ax+b
Theo bai ra ta cé:
P(-3)=2 -3a+b=2 Ta=-7 a=-1 0.5
= = "
p(4)=_ 4a+b=-5 b=2+3a b=-1
= P(x) =(x+3)(x—4)(x* +2x+3)-x-1 ;
Tir d6 ta c6 P(5)=8.1.38—5—1=298. N
Vay P(5)=298. 0,25

P oA . . ” ., Py K. . A A , s LA A *A A
Cau 5. (2,0 diém) Gieo hai con xtc xic cin doi va dong chat. Xét hai bién c6 sau: Bién ¢6 A:
X A . o) ’ . A A . WA A A a ~ . . .
“Xuat hién hai mat c6 cung so cham”; Bién cb B: ‘Tong sO cham trén trén hai mét cua hai
’ U ’ A ) ’ . ‘ ‘ b3 A4 b4 b
con xuc xdc khac nhau va lon hon 8”. Bién c0 nao cé kha nang xay ra cao hon?

diém)

Suyra: x*+x*+x+1=)

CAU |Y NQI DUNG PAP. AN PIEM
2.0 S6 két qua co thé xay ra 1a 6.6 =36 nén »n(Q)=36 0,25
diém) Vi xtic xic cin dbi va ddng chét nén né ciing kha ning xay ra. 0,23
C6 6 két qua thuén lgi cho blen cb Ala: 1 cham val cham 2 cham
va 2 chdm, 3 chdm va 3 chdm, 4 chdm va 4 chdm, 5 chdm va 5 chdm, | 0,25
6 chdm va 6 cham.
g - o 5 6 1 0,25
Xéc suat xay ra bién c0 A 1a: P(4)= TR
C6 8 két qua thuén lgi cho bién co B la: 3 chdm va 6 cham, 4 chim va
5 cham, 4 cham va b6 cham, 5 chdm va 4 cham 5 chdm va 6 chém, 6 0,5
chdm va 3 chim, 6 chdm va 4 chdm, 6 chdm va 5 chdm.
0,25
Xac suét xay ra bién c6 B la: P(B)= = _%
Do %>% nén bién c6 B c¢6 kha ning xay ra cao hon. 0,25
Cau 6. (2,0 diém) Tim céc s nguyén x, y thoa man : (¥ +1)(x+1)-p*=0
_CAU | Y NOIDUNG DAP AN PIEM
Ta cé: (xz +l)(x+l)—y3 =0
(2,0 0,25




Ta co:

2
x? +x+l=(x+%) +i—> 0,Vx=> x> +x* +x+1 >(x’ +x? +x+l)—(x2 +x+l)

=y >x (1)

0,5

Vi sx*+11x+7=5 x+—ll)2 +12->0,Vx
10 20

=X+ +x+l<(x 45 +x+1)+(5x2 +11x+7)

=y’ <x’ +6x7 +12x+8=(x+2)’ (2)

0,5

Tx()va@)suyra: X’ <y’<(x+2)* (3)

Vi X, y 13 cc s6 nguyén nén tir (3) suy ra: y? = (x + 1)}
o+ +x+1=x"+3x" +3x+1

x=0=>y=1

& 2x(x+1)=0>
=l [x=—l=>y=0

0,5

Vay céc cip s nguyén (x, y) la: (0; 1); (-1 ; 0)

0,25

Ciu 7. (2,0 diém) Cho céc sb nguyén x,y,z théa man x* +y* +2° =2xyz .

Chitng minh ring xyz chia hét cho 24

CAU

Y

NOI DUNG PAP AN

PIEM

(2,0
diém)

Ta chirng minh xyz chia hét cho 8

Tir gia thiét ta cé x* +y*+2* 1a s6 chin, nén trong 3 sd X, y, z chi ¢6 1
s6 chin hoiic ca 3 s6 déu chin. Khéng mit tinh tdng quat, ta xét cac
trudng hop sau.

0,25

Truong hop 1:Néu x la sb chan y,z la s0 18, ta c¢6 2xy =0(mod4) (1)

0,25

Talaicod: x*+y* +2z*=0+1+1=2 (mod4)
Suy ra vé ly. Vay khéng ton tai trudng hop nay

0,25

Trudng hop 2: Néu x, y, z déu 13 s6 chan, hién nhién xyz chia het
cho 8.

0,25

Ta chitng minh xyz chia hét cho 3

Gia sir phan chimg rang ca 3 sb x,y, z déu khdng chia hét cho 3, lic
nay

x*+y*+22 =1+14+1=0(mod3)

0,25

Suy ra xyz chia hét cho 3, tirc 1 trong 3 s6 x, y, z chia hét cho 3, mau
thuédn véi gia sir.Vay gia sir 14 sai nén mét trong 3 s6 x, y, z chia hét
cho 3.

Ma (3 ; 8) = 1 nén xyz chia hét cho 24.

0.5

0,25

Ciu 8. (4,0 diém) Cho tam gidc ABC nhon (4B < AC). Céc dudng cao 4D, BM, CN cia tam
gidc ABC chtnhau tai H.Goi O la trung diém clia doan thing BC, trén tia dbi cua tia. OH liy
diém E sao cho OH = OE . Ké CF vudng gbc véi dudng thing BE tai F.

1) Chimg minh tir gidc BNCF 14 hinh chir nhét va NMF =90°

2) Goi K, L, R lan luot 1a chan cic dudng vudng géc ké tir N dén cic dudng thing
AC, AD, BC. Goi giao diém cia DM va CN 1a S. Chimg minh ring:

a) KL//MD va ba diém K, L, R thing hang.




b) HN.CS = NC.SH.
CAU |Y NOIDUNG PAP AN PIEM
A
(4,0 K
diém) p
N
L
o\ /S
F
Tir giac BHCE c6 O la trung diém ciua BC va HE (GT) nén ti gidc| 0,5
BHCE la hinh binh hanh = CH//EB.
Chimg minh dugec tit gidc BNCF la hinh chir nhat 0,5
tir gidc BNCF 1a hinh chit nhat
= 0 la trung diém ciia NF va BC = NF. 0,5
BM la dudng cao ciia A4BC = BM 1 AC = ABMC vudngtai M.
Vi MO 14 dudng trung tuyén tmg véi canh huyén ciia tam giac vudng
1) | BMC =>M0=%BC :>M0=%NF_
Xét AMNF c6 MO la dudng trung tuyén va MO = %NF = AMNF wvuong | O
tai M = PMy =90°,
Chimg minh duoc NK/BM = 2K AV 0,25
AM AB
2
a) Chimg minh dugc NL/BC = 4. A—L. 0,25
AB AD
Cau9 AK AL kiipm. (1) 0,25
(1,5 AM ~ AD
diém) Chimg minh twong t ta dugc KR/DM. (2)
Tur (1) va (2) suy ra 3 diém K, L,R thing hang. 0,25

Goi V 14 giao diém ctia KR va BM .




‘ . BN BR
nh d NR/IAD = =—— ===, (3
Chimg minh dugc =51 D 3)

g BR _ BV 0,&
Vi KR//MD:E'BM' 4)
o e BN _ BV
T (3) va (4) T T NVIIAC.
Chimg minh dugc tir gidc MKNV la hinh chir nhét, suy ra dugc
N =Rvm. e
Vi KR//DM nén SMH = RyM = SvH = NMFH = M 1a tia phin gidc cta ¥
Nass.
’ ’ . i ~ . fm W
XétANMS c6 MH la duong phan giac = T (5) 0,25
Ching minh dugc MC 1a dudng phéan gidac géc ngoai clia ANMS =
CN MN
s us ©
0,25
% HN CN
) 6 —=— LS = 4
Tir (5) va (6) = e or = HN.CS = NC.SH

Ciu 9 (1,0 diem)) Cho hinh vuéng ABCD, E la mét diém trén canh CD. Tia phén gi4c cua
BAE cét BC tai M. Chimg minh ring: AM < 2ME.

(
diém)

F

BN c
G E
A D

Qua E vé dudng thiang vudng géc véi AM cit duong thing AB tai F
V& EG 1L AB(G € AB)
+ Chimg minh tit gidc AGED 1a hinh chir nhat = GE = 4D.

0,25

+Xét
AABMvaAEGF c6: UBM =BGF (=90°); AB=EG (= AD);W4B=BEF
Do d6 AABM =AEGF (G.CG)=> AM = EF.

0,25

+ Xét AAEFc6 AM la dudng phan gidc dong thoi 12 dudng cao nén
AAEF can tai A
= AM la duong trung truc cia EF. = ME = MF

0,25

+ Xét ba diém M., E,F tacd EF < ME+MF = AM <2.ME.
Dau “=" xay ra khi M 14 trung diém ctia BC.

0,25

Cau 10 (1,0 diém) Cho tap hop X = {1,2,3,...,120} g6m 120 sé nguyén duong déu tién, trong
d6 ¢ 60 sb dugc viét baing mau dé va 60 sb con lai duoc viét bing mau xanh. Chimg minh




'ng‘t«‘Sn tai 40 s6 nguyén duong lién tiép thudc tip X, trong dé c6 20 sé dugc viét mau do va

3 oLy g S
| 20 50 dugc viet bang mau xanh.

CAU

Y

NOI DUNG PAP AN

PIEM

10.
(2.0
diém

)

Gia sir khéng ton tai 40 s6 nguyén duong lién tiép thudc tip hop X sao
cho ¢é 20 s6 mau doé va 20 s6 mau xanh

0,25

Khi d6 goi a, (1<n<81) la s mau dé trong tap hgp S, ={nn+1....n+39}.

Trong d6 a, #20 va do a,,a,,,a, 14n lugt 12 s6 mau do trong cac tap hop
{1,2,3,...,40},{41,42.43.....80} ,{81.82,83,...,120} nén ta co:
a, +a, +ay, =60 (*)

0,25

Khéng mat tinh tong quat gia sir 4, > 20, ta sé chimg minh a, >20,Vn.
That vay, xét a, (1< k <80)bat ky 1a s6 mau do cua tap hop

S, ={k,k+1,...k+39}, tdp hop S,,, ={k+1k+2,...k+40} s&co s6 miu do
nhiéu hon 1, it hon 1 hoic bang tip hop S,, tirc 1 a,,, —a,|S 1.

0,25

Néu a, >21 thi hién nhién a,,, >20, Néu a, =21thi do a,,, #20 nén

a,., =21 hoic a,, =22 déu 16n hon 20. Vay néu g, >20 thi a,,, >20ma
a, >20 nén theo nguyén ly quy nap thi a, >20.Vn tir d6 suy ra

a, +a, +ag >20.3=60

Mau thuin véi (*¥). Truong hop 4, <20tuong tu cling c6 mau thuan. Viy
diéu gia sir 1a sai (DPCM).

0,25




