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Bai 1 (1,5 diém). Cho biéu thirc A=

(Vo1 x>0,x#1,va x#4)

a) Rat gon biéu thirc 4.
b) Tinh gi4 tri bidu thirc 4 tai x=3+2+/2.

Bai 2 (1,0 diém) Tim tat ca cac s thuc a,b sao cho phwong trinh (4n x) x> +ax+b =0 c6 hai
1
a+2’

nghi¢m la % va

Bai 3 (1,0 diém) Giai hé phuong trinh sau:

¥ =2y+x-2x’y=0
Vx+1-4/16—-y =3

Bai 4 (1,0 diém) Cho hinh vuéng ABCD c6 canh bang 8. Trén canh BC, lay diém M sao cho
BM =5.Goi N la giao diém cta dudng thing CD va dudng thing vudng goc voi AM tai A .
Goi I 1a trung diém ctia MN . Hay tinh d6 dai doan thang DI .

Bai 5 (2,5 diém). Cho (01 ),(02) 1a hai dudng tron, cit nhau tai diém A4, M , sao cho Z0OA0, 1a
goc ti. Tiép tuyén tai 4 coa (01) cét (02) tai diém thtr hai B (khac A). Tiép tuyén tai 4 cia
(0,) cit (0,) tai diém thir hai D (khac A4).

a) Trén cung AD khong chira M ciia (O,), lay diém K, khac 4 va D, sao cho dudng thing
KM cét cung AB khong chita M cia (O,) tai diém L, khac 4 va B. Ching minh ring
duong thang 4K song song voi dudong thang BL.

b) Goi C 1a diém ddi ximg cia A4 qua M . Ching minh rang ABCD 1a t&r giac ndi tiép.

Bai 6 (1,5 diém)

a) Cho m, p,r 14 cac s6 nguyén t6 thoa man mp +1=r . Chimg minh rang m* +r hodc p* +r la
s6 chinh phuong.



b) Tim tit ca cac s nguyén t6 ¢, sao cho ton tai s6 nguyén duong n dé n*>+22¢ 1a mot liy
thira v6i s6 miil nguyén duong cua 11.

Bai 7 (1,0 diém). C6 bdn can phong nam lién tiép nhau, thanh mot hang ngang. C6 mdt con
chudt trén trong cac cian phong d6; mdi ngdy né trén trong mot cin phong. C6 mot cha meo tim
cach bét con chudt ndy. Ctr mdi tdi, méo ta Ve‘lo mot can ph(‘)ng, va néu con chudt dang tron & cin
phong ay thi n6 s& b1 meo bit. Biét rang, néu chua bi méo bit mdi sang, con chudt lai chay sang
trén & cin phong nam ngay bén canh. Hoi cha méo c¢6 thé dam bao chic chin s& bit duoc con
chudt sau tdi da bdn tdi hay khong? Vi sao?

1 2

Bai 8 (0,5 diém). Cho x, y,z 1a cac s6 thuc 16n hon 2021, théa méan 11,12 Chiing
x y z 2021

minh rang, ta c6 bat ding thirc sau:

JX+y+2z>x—=2021+,/y—2021+~/z-2021.




PAP AN VA LOI GIAI THAM KHAO
Bai 1.
a) (1,0 diém) Rut gon biéu thirc
_ x(Wx =2)+2(x =)+ (2x = xv/x = 2)
(Vx-Dx-2)
Ta b - xx=2x+24/x =2+ 2x —xfx =2
' Wx-Dx-2)
_ o 2x-4 ox-2) 2
Wx-DEx-2) x-DEx-2) Jx-1

b) (0,5 diém)

A

tacd x=3+2+/2 =2 +1)

2 2
= =2
JO2 12 -1 N2+1-1

Bai 2. (1,0 diém) Theo dinh 1i Vi-ét (thudn va dao), a,b 1a cac sd thyc thoa méin yéu cau dé bai
khi va chi khi :

do do: A=

a# -2 )]
a 1

—+ =—a (2
3 a+?2 @
a 1

“. - 3
3 a+2 S

Véi a théaman (1) tacod (2) <:>4a2+8a+3=0<:>a=—%,a=—§

Thay a = _71 vao (3) ta duoc b = %1

Thay a = _73 vao (3) ta dugc b=-1
A S-S 5 c - A 5 ~ A A \ _1 _1 _3
Vay co tat ca hai cap so thuc a,b thoa man yéu cau la ?,? , 7;—1 .

Bai 3. (1,0 diém) Giai hé phuong trinh sau:



Vx+1-4/16—-y =3

{x3 —2y+x-2x"y=0

Piéu kién: x>—-1va y<16.(1)

Vi diéu kién do, ta co:

Vx+1-416-y =3 Vx+1-4/16-y =3

x=2y
=

¥ =2y+x-2xy=0 {(XZ)/)(XZ +1):0
=N

2y +1-4J16-y =3.

Ta co:

3) &2y +1-5-(J16-y-2)=0
2p-12)  y-12
J2y+1+5 J16-y +2

2 1
o (y-12 - =0
v )(\/2y+1+5 \/16—y+2J

& y=12.

Thay y =12 vao (2), ta dugc x=24.

Cip s6 (x, y) = (24,12) thoa man (1). Vi thé, cip s6 d6 1a nghiém duy nhit ciia hé phuong trinh
da cho.
Bai 4. (1,0 diém) Cho hinh vuéng ABCD c6 canh bang 8. Trén canh BC, liy diém M sao cho

BM =5.Goi N la giao diém cta dudng thing CD va dudng thing vudng goc voi AM tai A .
Goi I 1a trung diém ctia MN . Hay tinh d6 dai doan thang DI .



N D E

Xét hai tam gidc vuong ABM va ADN , ta co:

AB = AD , ZBAM = ZDAN (hai goc nhon c6 canh tuong tmg vudng goc)

Do do6 tam giac AABM = AADN (canh géc vudng — géc nhon). Suy ra, DN = BM (1).
Qua M ké dudng thiang song song ID cit NC tai E .

Xét tam gidc MNE :

Do I 1atrung diém cta MN va ID//ME ,nén D 1a trung diém ciia NE . Vi thé
DE =DN = BM (theo (1)). Suy ra, MC = CE (2)

Do /,D twong tng l1a trung diém cia MN, NE , nén ID 1a dudng trung binh ciia tam giac. Do

do, DI:%EM.

Xét tam gidc vuodng (tai C) MCE, theo dinh li Pitago, ta c6:

EM =~IMC* + CE? =2MC? (do (2))
—V2MC =2 (BC-BM)=+2(8-5)=32.
32

Vithé DI == |
2

Bai 5. Cho (0,),(0,) la hai duong tron, cit nhau tai diém 4, M , sao cho £0,40, la géc tu.
Tiép tuyén tai A cia (01) cét (02) tai diém tht hai B (khac A). Tiép tuyén tai 4 cia (02)
ct (O,) tai diém thir hai D (khéc 4).



a) (1,0 diém) Trén cung AD khong chita M cua (O,), lay diém K, khac 4 va D, sao cho
dudng thing KM cdt cung AB khong chita M cia (O,) tai diém L, khic 4 va B. Ching

minh rang duong thing 4K song song voi duong thang BL .

Vi gia thuyét 20,40, 1a goc i, ta c6 thé hinh nhu & trén.

Xét (0,), ta co:

ZAKM = ZMAB (gbc noi tiép va goc tao boi tiép tuyén va mot day, cung chin cung AM khong
chira D). (1)

Xét (0,), ta co:

ZMLB = ZMAB (hai gbc ndi tiép cing chin cung MB khong chta A). (2)

Tu (1) va (2), suy ra, ZAKM = ZMLB.

Do d6, AK //LB (vi c6 hai gbc & vi tri so le trong bang nhau).

b) (1,5 diém) Goi C 1a diém ddi xing cia 4 qua M . Ching minh rang ABCD 1a tr gidc ndi
tiép.



Xét (0,) ta co:

/MDA = Z/MAB (gbc ndi tiép va goc tao bai tiép tuyén va mot day, ciing chin cung AM khong
chua D). (3)

Xét (0,) taco

ZMAD = Z/MBA (gbc tao bai tiép tuyén va mot ddy, goc ndi tiép, cuing chin cung AM khong
chuira B) (4)
Tu (3) va (4), suy ra, AAMD « ABMA .

Do do, KA:ﬁ;mé MC = MA(gt), nén M—C=@ (5)
MD MA MD MC

Do trong mot tam giac, mdi gbc ngoai béng téng hai goc trong khong ké véi no, nén cong (3) va
(4), vé theo ve, ta dugc:

/DMC = ZCMB (6)
Tir (5) va (6), suy ra, ADMC © ACMB .
Do d6, ZDCM = Z/CBM .

Vi thé, ta co:



/DCB = /DCM + /MCB = /CBM + /MCB
=180" — ZBMC =180" — (£LBAM + ZMBA)
=180 —(LBAM + ZMAD) (do(4))

=180" — £BAD

Suy ra, ZBAD + ZDCB =180°. Do d6, ABCD 1a tit gic ndi tiép.

Bai 6. a) (1,0 diém) Cho m, p,r 14 cac s6 nguyén t6 thoa man mp +1=r . Ching minh rang

m* +r hodc p”+r 1a s6 chinh phuong.

Vi m, p 1a cac s6 nguyén td nén mp >4 . Do d6, »>5. Ma r 1a nguyén t6 nén r 1a sd 1é.
Vi thé, mp =r—1 1a mot s6 chén. Suy ra, trong hai s6 m, p,coit nhat mot sd béng 2.
-Néu m=2 thi r=2p+1.Do d¢:

P’ +r=p2+2p+l:(p+l)2,

La mot s6 chinh phuong.

-Néu p=2 thi »=2m+1. Do do

m*+r=m’+2m+1=(m +1)2 12 mot s chinh phuong

b) Tim tit ca cac s nguyén t6 ¢, sao cho ton tai s6 nguyén duong n dé n*>+22¢ 1a mot lity

thira v6i s6 mil nguyén duong cua 11.
Gia sir ¢ 1a s6 nguyén té thoa man yéu cau dé bai. Khi do, s& ton tai cac s6 nguyén duong
n,k saocho n’ +22¢=11.(1)
Do n*+22¢>11nén 11¥ >11;suyra k>2. Vithé, tir (1), ta co:
(n* +22¢):11°. (2)
Do 22¢:11 nén tir (1) suy ra, n*:11; ma 11 1a s6 nguyén t, nén »n*:11>. (3)
Tir (2) va (3) suy ra, 22¢°11%. Do d6, ¢:11;ma ¢ la s nguyénténén g =11.
Nguoc lai, v6i ¢ =11, ta co: 33 +22.11=1 12.(9+2) =11.
Viy c6 duy nhét s6 ¢ thoa yéu cau ciadé baila ¢ =11.
Bai 7 (1,0 diém). C6 bdn can phong nam lién tiép nhau, thainh mot hang ngang. C6 mdt con

chuot tron trong cac can phong do; moi ngay no tron trong mot can phong. C6 mét chu meo tim
cach bat con chudt nay. Cr moi to1, meo ta vao mot can phong, va néu con chudt dang tron ¢ can



phong ay thi n6 s€ bi meo bat. Biét rang, néu chua bi meo bat moi sang, con chudt lai chay sang
tron ¢ can phong nam ngay bén canh. Héi chi meo c6 thé dam bao chac chan s€ bat dugc con
chuot sau to1 da bon to1 hay khong? Vi sao?

Cau tra 10i 12 "c6". Lan luot, tir trai qua phai, danh s thir ty cac can phong boi 1,2,3,4. Vi mdi
k=1,2,3,4, goi cin phong dugc danh sd & 1a "phong k ". Trong phén trinh bay dudi day, thi
tir ctia cac ngay duoc tinh tir ngay dau tién méo vao diy phong dé lung bat chudt. Xét lich trinh
ling bat chudt nhu sau ciia meo:

- T6i ngay 1: Vao phong 2 ;
- Tbi ngay 2 : Vao phong 3 ;
- T6i ngay 3: Vao phong 3 ;
- T6i ngay 4: Vao phong 2 .

Khi d6, néu ngay 1, chudt tron & phong 2 hodc phong 4, thi méo s& bt dugc chudt vao tdi ngay
1, hoac vao to1 ngay 2 (bat dugc vao toi ngay 1 néu ngay 1 chudt tron & phong , va bat duogc vao
toi ngay 2 néu ngay 1 chudt tron & phong 4).

Néu ngay 1, chudt tron & phong 1 hodc phong 3, thi né s thoat duoc méo trong hai téi dau tién.
Tuy nhién, do sang ngay 3, theo cach trén cta minh, chudt sé lai tron & phong 1 hodc phong 3 ,
nén no s& bi méo bat vao tdi ngay 3 , hodc vao toi ngay 4 (bi bat vao téi ngay 3 , néu ngay 3 né
trén & phong 3; va bi bat vao t6i ngay 4, néu ngay 3 n6 trén & phong 1). Vay, véi lich trinh ling
bt néu trén, meo s& bit duge chudt, sau ti da bdn t6i. Do do, cau tra 161 cho ciu héi cua bai ra
la "co".
Lwu y: Lich trinh liing badt trén déy khéng phdi la lich trinh duy nhat @é méo dat dwoc muc tiéu
dat ra ¢ dé bai.

s . s A . AP T 2 .
Bai 8. (0,5 diem). Cho x,y,z la cac s thuc 16n hon 2021, thoa man —+—+—=——. Ching

x y z 2021

minh rang, ta c6 bat ding thirc sau:

Jx+y+z 23x=2021+y-2021++/2-2021.

2021 2021 2021
+ + =
X ¥ z

Tir gia thuyét dé bai suy ra 2

x—=2021 y-2021 z-2021
+ + =

X v z

Do do 3-2=1

Suy ra x+y+z:(x+y+z)(x_2021+y_2021+z_2021J (*)

z



Do x,y,z>2021 nén x—2021,y-2021,z—2021>0. Vi thé, bang cach ap dung bat dang thirc
Bunhiacopxki cho hai bd ba ) thuc duong (\/; , \/; , \/; ) va

[\/x—2021 Jy=2021 z-2021
oo Ty Tz

J, tur (*) ta duogc:

X+ y+z2(Nx—2021+y—2021++/2-2021)’

Do d6, A/x+y+2z > x—2021+./y—2021++/z-2021.

(Pang thic xdy rakhi x=y=z= #).
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