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= 2
Cau 1. (2,0 diém) Cho biéu thirc P = (yx — 1) (11__"11": + -J:v_:) (T%:) , Vo1 x> 0,x #1.
1) Rut gon P.

2) Tim s6 chinh phuong x sao cho % 1a s6 nguyén.
Cau 1. (2,0 diém)

. A A X z 5
1) Cho cac so thuc X, y, z, a, b, ¢ théa man cac diéu kién —+%+—:1 va E+E+E:O.
a C X z
. 2 2 Z2
Ching minh raing — +—+—=1.
a®> b* ¢
2) Tim céc s6 nguyén a dé phuong trinh: x* —(3+2a)x+40—a =0 c6 nghiém nguyén. Hay
tim cac nghiém nguyén do.
Cau lll. (1,5 diém)
X+ my =3m _ . ¢ .
voi X,y 1a an, m 1a tham s6. Tim m dé hé phuong

mx—y=m’-2

1) Cho hé phuong trinh {
trinh c6 nghiém duy nhat (X;y) thoa man x> —2x—y > 0.

2) Cho a, b, ¢ 1a do dai ba canh ctia mot tam giac thoa man diéu kién 2c+b = abc. Tim gia tri
3 4 5

+ + .
b+c—-a c+a-b a+b-c

nho nhit cta biéu thic S =

Cau V. (3,0 diém)

Cho tam giac ABC c6 ba goc nhon, néi tiép duong tron (O) (AB < AC). Cac tiép tuyén véi (O)
tai B va C cat nhau tai N. V& diy AM song song véi BC. Puong thang MN cit duong tron (O) tai M
va P.

1) Cho biét 1 ~+ 1 - ~ 1 tinh do dai doan BC.
OB NC° 16
2) Chirng minh rang BP = C—P
AC AB

3) Chtng minh rang BC, ON va AP dong quy.
Cau V. (1,5 diém)

1) Cho dudng tron tam O bén kinh 1, tam giac ABC c6 cac dinh A, B, C nam trong dudng tron
va c6 dién tich 16n hon hodc bang 1. Chimg minh rang diém O nam trong hodc nim trén canh cia
tam giac ABC.

2) Cho tap A= {ZL' 2,3, ...;16} . Hay tim s6 nguyén duong k nho nhat sao cho trong mdi tip con

gdm K phan tir cia A déu ton tai hai s6 phan biét a,b ma a’ +b® 1a mot s6 nguyén to.

(Dé nay gom c6 01 trang)
Hovaténthisinh: .........c.cooovveveevenven 80 bao danh: ...
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Céau Pap an Piém
1.1
(1,0 diém)
2
P=(\/_ )((1 \/_)(1+\/—+X) \/‘J 1—\/; 0,5
1-+/x (1-x)(1+x)
2
= (VX =) (LK xR )y = (VX -1) (144 | — 5 =X 1. 05
5] 5] |
12
(1,0 diém)
Taco %GD &% —1 13 wdc cta 2 gom: +1,+2. 0,5
Tur d6 tim duoc x € {0,4,9}. 0,5
1.1
(1,0 diém)
DK xyzabc = 0.
Tu a+9 E:O<:>w:0<:>ayz+bxz+cxy:0. 0.25
X y z Xyz
X y z x y zY xzyzzxy L
Tacdt —+>+-=1= —+—+—j =lo—S+5+— +2( J 1 0,5
a b c a b c a®> b® ¢ abacbc
2 2 2 2 2 2
@X—+y—2+z—+zw—l©x—+y—2+z—2=l. 0,25
a~ b® ¢ abc a® b* ¢
11.2
(1,0 diém)
A = 4a*+16a—151. PT c6 nghiém nguyén thi A=n?véin el 025
Hay 4a”+16a—-151=n°< (4a’+16a+16)—n* =167 < (2a+4+n)(2a+4—-n)=167. ’
Vi 167 14 s6 nguyén to va 2a+4+n>2a+4—n nén ta c6 cac truong hop:
2a+4+n=167
+ = 4a+8=168 = a=40(t/m).
2a+4-n=1 0,5
2a+4+n=-1
+) = 4a+8=-168 = a =—44 (t/m).
2a+4—-n=-167
Véi a=40 thi PT ¢0 hai nghiém nguyén la x =0, x =83. 0.5
V61 a=—-44 thi PT c6 hai nghiém nguyén la X =-1,x=-84. ’
1.1
(0,5 diém)
T (1) c6 x=3m—my, thay vao (2)tacé y=2;x=m. 0,25
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m>1++/3
x2—2x—y:m2—2m—2:(m—1)2—3>0<:>|m—]4>\/§c> V3 0,25
m<1—+/3.
1.2
(1,0 diém)
, : 11 4 P \ C o
Chung minh dugc —+— 2> , VX, ¥y >0 dau “=" x4y ra khi va chi khi x=y.
X Yy X+y 0,25
Tir gia thiéttacé a+b—c>0,b+c—a>0,c+a—b>0.
Taco
S:( L + L j+2[ L + L j+3( L + 1 jzz+ﬂ+9
b+c—-a c+a-b b+c—-a a+b-c c+a-b a+b-c) ¢ b a 0,5
Ma 20+b:abc<:>g+1:a nén 822a+§24\/§.
b ¢ a
Vay gi4 tri nho nhét cia S 12 43 diu bang xay ra khi va chi khi a=b=c= J3. 0,25
V.1
(1,0 diém) , ,
Ta ’C(') 'NB=NC (tinh chat hai ti¢p
tuyén cat nhau); OB=0C =R.
Do do, ON 1a trung truc cia BC. Goi K
la giao qdiém cua ON va BC thi K la
trung diém cua BC.
0,5
Ma AOBN vuodng tai B, BK la duong cao nén 12+ 12: 12+ 12: 12.
OB NC® OB° NB° BK 0,5
Két hop gia thiét suy ra BK? =16 = BK =4 = BC =8.
V.2
(1,0 diém)
Tacod ANBP,ANMB ddng dang (g.g) :E:E (1).
MB NM
PC NC 0.25
Tuong ty, ANCP,ANMC déng dang (g.g) => ——=——— (2).
gt gdang(gg) = -~ =1
PB PC
Vi NC=NB (3) néntu (1), (2) va (3) suyra — =—— (4). 0,25
(©) (1), (2) va (3) suy MB MC()
Mit khac, AM //BC = Tt giac AMCB la hinh thang can= MC = AB,MB = AC (5).
PB PC 0,5
Te4),(5) > —=——. '
), (5) °C- AB
V.3
(1,0 diém) 7
Goi Q 1a giao diém ctuia AP va BC. Ta chirng minh BQ =QC.
. A BQ PB 0,25
Vi ABQP,AAQC dong dang (g.g) => —=—— (6). ’
QP,AAQ g dang (g.g) AQ e ©
Tuong ty ACQP,AAQB ddng dang (g.g) 3%:{:—; (7). 0,25

https://www.quantril23.com/



https://www.quantri123.com/
https://www.quantri123.com/

https://www.quantril23.com/

. . BQ CQ .z
Két hop (6), (7) vakét qua caub) tasuyra — =——=BQ =CQ = Q la trung diém cua
op (6), (7) q ) ta suy AQ AQ g 05
BC. Suy ra Q=K. Vay BC,ON, AP dong quy tai K.
V.l
(05 diém) ‘ ‘ _ _
Gia sir O nam ngoai mién tam giac ABC. Khong mat tinh tong quat gia su A va O nam v¢ hai
phia cua duong thang BC. 0.95
Suy ra doan AO cat duong thang BC tai K. Ké AH vudng goc voi BC tai H. ’
Suyra, AH<AK<AO<1 suyraAH<1,
Suy ra, S, e = LZBC < % =1 (mau thuln véi gia
thiét). Suy ra diéu phai chimg minh.
0,25
V.2
(1,0 diém)
Néu a,b chén thi a?+b? 1a hop sb. Do d6 néu tdp con X ciia A c6 hai phan tir phan biét
a,b ma a’®+b* 1a mot s nguyén t6 thi X khong thé chi chira cac s6 chan. Suy ra, k>9. Ta
. 3 \ 0,5
chung t6 k=9 1a gié tri nho nhat can tim. Dicu d6 c6 y nghia la v&i moi tdp con X gom 9
phan tir bat ky ciia A ludn ton tai hai phan tir phan biét a,b maa’ +b* Ia mot sé nguyén to.
Dé chimg minh khang dinh trén ta chia tip A thanh cac cip hai phan tir phan biét a,b ma
a’ +b® 1a mot s6 nguyén t6, ta c6 tt ca 8 cap:
(L4).(2,3),(5;8),(6;11),(7;10),(9;16),(12;13),(14;15) . 0,5
Theo nguyén 1y Dirichlet thi 9 phan tir cia X c¢6 hai phan tir ciing thudc mot cip va ta co
diéu phai ching minh.
Chay:

1. Hoc sinh lam diing dén dau gidm khao cho diém dén doé, twong ung voi thang diém.

2. HS trinh bay theo cdach khdc ma dung thi giam khao cho diém twong ing véi thang diém. Trong
truong hop ma huong lam cua HS ra két qua nhung dén cudi con sai sét thi giam khao trao doi véi t6
cham dé giai quyét.

3. Téng diém cia bai thi khong lam tron.
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