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Thoti gian lam bai: 150 phut.

(PE THI GOM CO 01 TRANG)

Ciu 1 (1,5 diém). Cho biéu thirc S = {

oo Jxrl o x M%Lj
-1 Jx+3 x+20x-3)° 0 Jx-1
a) Tim diéu kién x4c dinh va rat gon biéu thie S.

b) Tim tat ca cac s thuc x thoa min (\/;+3)x/x—l.S+x/2x+5 =2x.

Ciu 2 (1,5 diém).

a) Giai h¢ phuong trinh 3 1 4

X+y
b) Tir mdt tm bia hinh tam giac vudng can c6 canh bén bang 10 dm, bac An cit mot hinh
chit nhat c6 hai dinh thudc canh ddy va mdi canh bén chira mot dinh con lai dé 1am bién
quéang cio. Hoi bac An co thé cat duoc hinh chir nhat ¢6 dién tich 16n nhét 13 bao nhiéu?
CAu 3 (1,0 diém). Ban An thuc hién mét thi nghiém: Gieo mdt con xuc sdc cO sdu mat can
d6i, ddng chit hai lan lién tiép.
a) Tinh s6 phan tir ciia khong gian mau Q.
b) Tinh xac suét cia bién ¢b A: “Tong hai 1an gieo 1a mot s6 nguyén t6”.
Céu 4 (1,0 diém). Tim tit ca cac sd nguyén n dé biéu thic A =n"+2n+4n* +2n+3 1a
s6 chinh phuong.

2p

. Chirng minh rang

Céu 5 (1,0 diém). Cho p 1a s6 nguyén t6 16n hon 5 va n=
4" —1 chia hét cho 3n.

Ciu 6 (1,0 diém). Cho tap hop S ={1; 2;...; 4048}. Chimg minh rang khi chon 2025 s6 bét

ki trong tap S ta luén chon duoc 2 s6 trong 2025 s6 d6 ma sé nay 1a boi cia s kia.

Cau 7 (3,0 diém). Cho tam gidc ABC can tai 4 ngoai tiép duong tron (7). Mot tiép tuyén
bat ki ctia dudng tron (I) tai diém P cét hai doan thing 4B, AC lan luot tai F, E (E
khac 4 va C, F khac 4 va B). Ha EK,FLcung vudng goc v6i BC(K, L € BC). Goi
FK cit LE tai diém J. Ha JH vuéng goc véi BC (H e BC).
a) Chirng minh ring EHJ = FHJ.
b) Ching minh rang BF *S.pn =CE>.S,., .

MK PF.CE

¢) Goi M 1 giao diém ciia PJ va EK. Ching minh ring —— = :
ME PEBF
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(Danh cho thi sinh thi vao chuyén Todn)

Cau Noi dung Pi¢m
y o Jx+l Jx ( 3 j
Cho biéu thuc S = -
Ci {\/}—1 Jr+3 x+2Jx-3 Jx-1 1,5d
aul
a) Tim diéu kién xac dinh va rut gon biéu thic S.
b) Tim tAt ca cac sb thuc x thoa min (\/E + 3)\/x 1S +2x+5=2x
) DKXD x=0 x20
a =
Jx =1 =1 0.25
Jx J}+1 5, 3 j
-1 J—+3 x+2\/_ 3 Jx -1
\/;(\/;4‘3) (\/_H)(\/_ ) Jx 2(\/; 1)+3
- 0.25
(\/5—1)(J§+3) Jx -1
Ta co:
S:x+3\/;—x+l—\/;‘2\/;+1 095
(Vr-1)(Vx+3)  Vx-l ’
G 2% +1 .\/}—1: 1 0.25
(\/;—1)(&+3) 2Jx+1 x+3
b) Ta co
(J}+3)\/x—1. L oxi5=2x
Jx +3 05
(Vr=T-1)+(v2x+5-3)-(2x-4) =0 (x >1) ’
x=2 2(x—2)
+ —2(x-2
Jx—1+1 2x+5+3 (¥=2)=0
1
x—=2
( )(\/x—l+l J2x+5+3 ]
1
Nhan xét —-2< +——2<O suyra x=2(TM 0,25
RN PR \/2x+5+3 3 y (T™)
X +yt =2
a) Giai h¢ phuong trinh . s 4
3" =y =
Cau?2 Xty
1,5d

b) Ttr mot tAm bia hinh tam giic vudng cin c6 canh bén bang 10 dm, bac
An cit mot hinh chit nhat ¢6 hai dinh thudc canh d4y va mdi canh bén chua
mot dinh con lai dé 1am bién quang cdo. Hoi bac An c6 thé cit dugc hinh
chit nhat c6 dién tich 16n nhat 1a bao nhiéu?




a) Taco

42 0,25
3x3—y3:u(x¢—y) ’
X+ y
3xt—x)’ +3x°y =yt —xt =yt —2x7)* =0
2x* +3x°y—2x"y* —xy’ =2y =0 (*)
Nhan xét: Néu y =0 suyra x=0(Voly)
Vay y # 0. Chia ca hai vé phuong trinh (*) cho y* vadit t =2 (t#-1) ta
Y
duogc phuong trinh: 2¢* +3£ =2t —t—2=0 suyra ¢t =1 hoidc ¢ = -2 (TM) 0.25
Véit=1suyra x=y.Tacod 2x* =2 suyra x =y ==+1
Véit=-2 suyra x=-2y.Tacd 59> =2 suyra y:@;x:_zg/E
o 2d10
hodc y = ;X =
5 5
Vay h¢ phuong trinh c6 4 nghiém
-2+10 /10 2410 —/10
(L1), (-1-1), \/_; Jio : \/_; vio 0,25
5 5 5
b)
A
D E
B \.C
G F
Xét tam giac vudng can ABC c6 canh bén AB = AC = 10 dm. Bac An cit 0.25
hinh chit nhat DEFG nhu hinh v&. Ta ¢c6 BC =103/2 ’
Dit DE = FG = x (0<x<10ﬁ). Khi d6 ta c6 ABGD, ACFE vudng can
tai G va F. Suy ra BG:GD:EF:FC:M%. 0,25
2
1 1 x+1042-x
Khi d6 ta c6 S, =—x(1082 —x)<=| === | =25
s = 31047 5 2
Suy ra max S, = 25dm® khi x = 5/2.
0,25

Vay dién tich cua tdm bia hinh chit nhat ma bac An c6 thé cit 1on nhét la
25dm’.




Ban An thyc hi¢n mdt thi nghiém: Gieo mdt con xtic sac c6 sau mat can

FO L1 A qiaL A 1,0d
Chu 3 doi, dong’cha:t hai lan lién ti€p. )
a) Tinh s0 phan tir ciia khong gian mau Q.
b) Tinh x4c suét cia bién cd A: “Tdng hai 1an gieo 1a mot sb nguyén t6”
a) Tacd Q={(a;b)|a,beN";1<a, b<6| 0,25
Véiala ké:t qua lén gieo thir nhat: c6 6 cach chon
b 1a két qua lan gieo thir hai: ¢6 6 cach chon. 025
Suyra n(Q)=6.6=36 ’
b) Xét v6i a+b=2 tacobd (1;1)
Véia+b=3tacobo (1;2),(21)
a+b=5tacobd (1;4),(4:1),(2:3).(3:2)
a+b=T7tacobd (1,6),(61),(2:5),(52),(3:4),(43) 0,25
a+b=11tacobd (56),(6;5). Suyra n(A4)=1+2+4+6+2=15
. 15 5 0,25
Vay P(Ad)=—=— J
Y PA)=36=1,
Tim tat ca cac sO nguyén n dé biéu thtc A=n"+2n’ +4n” +2n+3 lasé | 1,0d
Cau 4 )
chinh phuong.
Ta ching minh
+) 4> (n2 +n +1)2 0,25
Jr)A<(112+11+3)2 0,25
Dé A 14 s6 chinh phuong thi 4 =(n* +n+2) 0,25
nt 420 +4n’ +2n+3=n"+2n’ +5n° +4n+4
n+2n+1=0
(n+1) =0
n=-1l ) 0,25
Vay v6i n =—1 thi 4 1a s6 chinh phuong.
2p .
Cho p 1a so nguyén to léon hon 5 va n= . Chimg minh rang 4"° =1 | ¢ g
Caus chia hét cho 3n.
47 —1
Tacé: n= suy ra 16" —1=3n. Khi d6 16(16"" ~1)=3(n-5) 025
Vi p 1a s nguyén t6 16n hon 5 nén (16;p) =1. Ap dung dinh 1y Fermat ta
c6: (167" —1)ip suy ra 16(16"" —1)=3(n-5):16p 0,25
Ma (3;16p) =1 suy ra (n—5):16p hay (n—5):2p. 095
Khi do (4" 1):(4* 1) =3n. ’
0,25

Ta c6 diéu phai chimg minh.




Cho tap hop S ={L, 2,..., 4048}. Chimg minh rang khi chon 2025 s bat ki

Cau 6 | (1ong tap Sta luon chon dugc 2 s6 trong 2025 sb do ma sb nay 1a boi cia | 1:0d
so kia.
Goi 2025 56 chon ra bt ki tir tap S 13: a,;a,;...;a,,; V6i
1<a, <4048 (i=1,2,..,2025)
Phan tich cac s trén theo lity thira ctia 2. Ttc a, = 2".b, vé6i b, 1é. 0.25
Xét day phu b;; b,;...; by, g6m 2025 s6 1é va 1 < b, < 4047
Mit khac tir 1 dén 4048 c6 2024 s6 1é 0,25
Nhan xét: 2025 sb 1é by; b,;...; byy,s nhan 2024 gid tri 1; 3; 5;....; 4047 nén
theo nguyén 1y Dirichlet ton tai hai s bang nhau. Gia st b,=b,=m 0,25
Xét hai sb a, = 2% m, a, = 2Y.m. Ko mét tong quat gia st k; 2k, suy ra
a,:a,. Bai toan dugc chimg minh. 0.25
Cho tam gidc ABC cén tai 4 ngoai tiép dudng tron (1 ) Mot tiép tuyén
bat ki ctia duong tron (7) tai diém P cét hai doan thang 4B, AC lan luot
Cau7 |tai F,E (E khac 4 va C, F khac 4 va B). Ha EK, FL cung vudng goc
véi BC(K,L e BC). Goi FK cit LE tai diém J. Ha JH vudng géc véi
BC (H € BC). 30d
a) Chirmg minh rang EHJ = FHJ.
b) Chimg minh rang BF’.S,, . = CE>.S,.,.
¢) Goi M 1a giao diém cia PJ va EK. Ching minh ring MK = PF'CE.
ME PEBF
E
F
B, L L |D K c
H
M
LJ 0,25

a) Xét tam giac LKE c6 HJ // KE suy ra: L _LJ (1)
HK JE




0,25
Mit khac ta c6 FL // EK suy ra: L (2)
EK JE
FL HL
T (l)va(2)suyra —=——
(1) va (2) suy K" HK
L=K=90° 0,25
Xét hai tam giac FLH va EKH ¢6 § pp g7 suyrta AFLH <> AEKH
EK  HK
Khidotaco LFH = KEH. 0.25
Mat khacta co LFH = FHJ va KEH = EHJ suyra EHJ = FHJ.
b) Do HJ// FL nén S, =S, suyra
Sern =Ser T Spy = Spe T Sprw = Speu (3) 0.25
CMTT ta co Sepp = Sepy (4) ’
Mat khéc ta c6 AFLH <> AEKH suy ra FHB = EHC
Xét hai tam gidc FHB va EHC c6 FBH = ﬁl, FHB = EHC 0,25
. . SFHB BF*
Suy ra AFHB <> AEHC . Do d6 ta ¢6 —~* =—— suyra
EHC CE
BF*.S,, = CE>.S,,, (5) 0,25
T (3), (4), (5) suy ra BF*.S.,, =CE>.S,.,. 0,25
¢) Ap dung dinh 1y Menelauyt cho tam gidc KFE véi cat tuyén MJP ta co:
MK PE JF
—_— . = 1 (*) O 5
ME PF JK )
Mat khac ta c6 hai tam giac BFH va CEH dong dang v6i nhau c6 hai
JF_FL BF 0,25
dudng cao twong (g FL va EK nén ta c6: —=——=——(*¥)
JK EK CE
T (*) va (**) suy ra MK PE BE _, hay ta co MK _ PF'CE. 0,25
ME PF CE ME  PE.BF

HET




