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Bai 1. (5,0 diémn)

2 2 2 2 2 .
1.ChoP=2_|_"2 +y T __ ¥ Ty voi ¢ = 0,y = 0,z = —vy.

z |a* +ay vy ay+yt) 2y + o

a) Rut gon biéu thiec P.

b) Tinh gid tri ctia biéu thitc P biét 2,y théa man dang thire: z° + y* 410 = 2 (a; — Sy).
2. Tim tat ca cac s6 nguyén to p,q,r théaman (p° +1)(¢> +1) = r* + 1.
Bai 2. (4,0 diém)

33—z
z+1

3—z

z+1

1. Giadi phuong trinh x[ = 2.

o

2. Tim céc cdp s6 nguyén duong (z;y) thoa man xy* + 2zy + x = 9y.
Bai 3. (4,0 diém)

1.Cho z va y 1a cdcsdnguyén duong thoa man z* + y va z + 4’ cung chia hétcho z* + 4.
Chting minh rang 2z + 2y 1a s8 chinh phuong.

2. Cho céc s8 duong a,b,c¢ théa man a” +b° + ¢* = 3. Tim gi4 tri nho nhat ctia biéu thic:

P =

1 1 1
b —
2—a 2-b 2-c
Bai 4. (6,0 diém) Cho tam gidc ABC vudngtai A (AB < AC). Vé duongcao AH (H € BC).
Trén tia d6i cua tia BC 14y diém K sao cho KH = HA. Qua K ké duong thang song song
véi AH, cat duong thang AC tai P.

1. Chting minh rang tam gidc AKC ddong dang véi tam gidc BPC.
2. Goi @ 1a trung diém ctia BP. Chitng minh BQH = BCP.
AH BC

3.Tia AQ cat BC tai I. Chting minh —— — — = 1.
HB IB

Bai 5. (1,0 diém)

1. Xéttap T = {1, 2,3,.. .,13}. Lap tat ca cac tap con hai phan tit trong 7' sao cho hiéu cua hai
phén ti d6 1a 5 hodc 8.

2. Cho M 1a tap con ctia § = {1, 2, 3,...,869} ¢6 tinh chat hiéu hai s6 bat ky cia M khong 1a

5 hoac 8. Héi M c6 nhiéu nhat bao nhiéu phan tr ?

Hovd ten thi Sinh: ......ooirii et So'bdodanh: ..................coin.
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BAI HUONG DAN CHAM PIEM
2 2 2 2
LChop=2_|_L V=0 ¥ | THY g
x x4y ry y+y ) try+y
z=0y=0z=—y
1 a) Rat gon bidu thic P. L5
b) Tinh gi4 tri caa bi€u thiec P biét z,y thoa man dfmg thic:
$2+y2—|—10:2(1‘—3y) 1.0
9 2 2 2 2
ayP=2_ Qx +y r© oy 2.2$+y :
T T+ ay Ty xy+y ) +ayt+vy
b2 m2y+(y2—x2)(:1:+y)—xy2 T4y
T xy(:c + y) oy + 9 10
P:z_fy-l—xy?+y3—x3—x2y—xy2. T+y
T a:y(:z;—i—y) xz—f—a:y—i—gf
2 2
P—2 (y—x)(a: —i—my+y) T4y
T xy(x+y) 2 ay + o
0,5
2 — 2y — . ’
p___y i P:—y y+e P=x+yV01x¢0,y¢0,x¢—y

T xy Ty xy




BAI | Y HUONG DAN CHAM PIEM
b)Tinh gid trj ctia biéu thitc P biét 2,y thdéa man dang thirc:
2t 4y —|—10:2<x—3y)
Tacd o’ +y* +10 = 2(z — 3y)
St -20+14+9y" +6y+9=0
2 2
& (z-1] +(y+3) =0
. 2 2
Vl(.iE—l) >0 V:B;(y—i-?)) >0 Vy 0,5
r—1=0 r=1 TMBK
= =
y+3=0 Y= —3( )
, \ 1+(=3) 9
Taiz=1Ly=-3thh P=—F—— ==
1.(-3) 3
Vay P:z khi z° + ¢° +10:2(a:—3y)
' 3 0,5
Tim tat ca cac sé nguyén t8 p,q,r thoaman (p* +1)(¢* +1) =" + 1. 2,5
Do vai tro p va g nhw nhau nén ta co6 thé gia st p < g.
Néu p va q cung 1é thi vé& trai chia hét cho 4. Suy ra r* chia cho 4 du 3: vd ly. 1,0
Do d6 c6 it nhat mot s6 chén trong p va q. Suy ra p = 2.
Khidécd 5(¢° +1) =7 +1 & 5¢° +4 =1r*
2 0,5
q=2=1r"=24:loai
q=3=1r"=49 = r = 7:thdoaman 0,5
q>3=1r"=5¢+4 chiahétcho3 =r=3 =9=>5¢"+4>49:vdly
Vay
p=3q=2%r=7
DPKXD: z = -1 2,0
1 3—x 3—=x
2 z r + =2
41 z+1




o’ 4y’ id 2% 1d

BAI | Y HUONG DAN CHAM PIEM
C1
3r—2" ¥ +r-3—1 _
41 z+1
0,5
3z —2" (2" +3 ’
sl +)_,
(33 + 1)
=32 + 92 —2' — 32> =22 + 42 +2
&zt =32 +52° —5r+2=0
1,0
@(x—l)Q.(:EQ —x+2):0
r—1=0 z = 1(tm)
=
2 _
r©—x+2=0 VN 05
vay § = {1}
y 3—1x 3—x . <
C2batA=z B=x+ . TacoA+B=3; AB=2vatim duoc A=1; B=
x+1 x+1
2 hodc nguoc lai va tim duwoc x =1
Tim cac cdp s6 nguyén duwong(z;y) théa man: xy”* + 2xy + = 9y 2,0
vyt +2zy + 1 =32y & x(y+1)7° =9y
1 9y 0,5
Doynguyéenduong = y+1=0=z =
y nguy g (v +1)

2 (Vi(gy+1)=1= (y+1)7e€U() 0,5
Do (y +1)* > 1 vala sd chinh phuong nén (y +1)° =9 0,5
(Y+1Y =9=y=2%1=2

_ 0,5
Vay nghiém nguyén dwong cua phuong trinh la: 7

1 | Cho z va y 1a cics6 nguyén duong théa man z° +y va z + y* cung chia hét cho 20
2% 4+ y*. Chitng minh rang 2z + 2y 1a s6 chinh phuong,.
bat ¢ = (z;y) = chting minh duoc a = 1.

: 0,5
3 r+ytiat + o7 ) ) ¢
i =(@—y) (" +ay+y —1Diz* +4
24yt 4y (= y)( y+y —1) y
z = y(mod d 2% 1d
Détd:(x—y,x2+y2):>( " ) l 0,5




BAI | Y HUONG DAN CHAM PIEM
Do (x;y):1:>de{1;2}.
+)Néu z =y = z +y° = 2 + 2° chiahét cho 2* + y* = 22°. Tt day tim dwoc
r=9y=1.
Néu d =1= (z —y,2° +y°) =1 khi d6
= tay+y -1z’ +y = ay— 12" + ¢ 0,5
Tedaychirazy—1=0=z=y=1= (z—y,2° +3°) = (0;2) = 2 loai
2 2 2 2 2 2
Né’ud:2:(x y,$ +y):1:x2+xy+y2—lf$ Yy ﬁxy—lfx Yy
2 2 2 2
NN . . ~ 0,5
Tt daychira zy —1=0= z = y = 1: théa man
Vay z =y =1= 2z + 2y = 4 1a s6 chinh phuong
Cho cic s6 dwong a,b,c théa man o’ +b” + ¢* = 3. Tim gia tri nhé nhat caa biéu
thuc: 20
1 1 1
P= +—t
2—a 2-b 2-—c
1 _,__ @ ., & _2-a 05
) a®+1 @+1" 2a 2
2
N 1 _a +1 0,5
2—a 2
2 2 2
Tuongtt_rsuyraPza 0 ;_c +3:3 0,5
Suyra P =3 05
Dau “=" xayrakhi a =b=c=1.
I
B
H
4 1
1
P A C
a) PK //AH = ACKP ~ ACAB = SK _ 4 2,0
CP CB
Suy ra AAKC ~ ABPC(c.g.c)(1) 1,0




BAI | Y HUONG DAN CHAM PIEM
AAKH vubdng can tai H = K, =45°. Tt (1)= K, = P =45° = ABAPvudng cin tai A
= BP=4B\2 0,5
BH _ 4B
Chting minh ABHA ~ ABAC =
AB  BC
_BH _\24B_ BH _ 4B _ BH \/_ 24B

o | T 4B J2BC  24B 2BC 24B Lo

:>BH: BP :BH:BQ (BP:2BQ)
BP 2BC BP BC

BH B

ABHQva ABPC c6 g PBC chung = ABHQ ~ ABPC(c.g.c)
0,5
Suyra BQH = BCP
ABAPvuong can tai A, AQ la trung tuyén nén cling 1a phan gidc = A/ la phan giac
1C _ AC
AABC = — (2

ngoai cua 18 4B (2) 0,5
s - g A€ A

3 AB

Tt (2) va (3) ta co:

IC AH  IB+BC AH BC AH

1B HB 1B HB IB " HB !
AH BC

= —————=1(dfcm
HB IB ( & )

1. Xét tap T = {1, 2, 3,...13}. LAap tat ca cic tap con hai phéan tit trong 7 sao cho

hiéu cua hai phan ti d6 1a 5 hoic 8. 10

2.Cho M latip con ciia § = {1,2,3,...,869} c6 tinh ch4t hi¢u hai s6 bat ky ctia M

khong la 5 hodc 8. Hé6i M c6 nhiéu nhit bao nhiéu phan ti ?

1 XétT={1,2,3,...,13} c6 13 tap con {1,6} {2,7} {3,8} {4,9} {5,10} {6,11} {7,12} {8,13} 0.5
{1,9} {2,10} {3,11} {4,12} {5,13} ma hiéu cac phan t& ctia moi tap nay chila 5 hoac 8. ’
Dbng thoi mdi phan ti ctia T luén nam trong dung 2 tap con nhuw trén. Néu N 1a

5 mot tap con ctia T cd it nhat 7 phan ti thi moi phan t& ctia N sé nam trong dung 2
tap con trong 13 tap ké trén. Do d6 7 phan tt sé nam trong 14 tap con. Vay phai 0,25
c6 2 phan t trong 7 phan tt phai cling ndm trong 1 tap con trong 13 tap ké trén,
khi d6 hiéu cta 2 phan te d6 1a 5 hodc 8.

2
Do d6, néu T"1a 1 tap con cta T c6 tinh chdt nhw M thi T’ chi ¢6 nhiéu nhat 6 phan
tt, dé thay T’ ={1,2,4,5,8,11} c6 tinh chat 1a 2 phan t& bat ky c6 hiéu khong 1a 5 0,25
hodc 8 va ¢6 6 phan tu.

Cht y 869 chia 13 dugc thuong 66 va du 11 nén M sé€ ¢ nhiéu nhat 6¥66 + 6 = 402 05

phan t.




