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Bai 1 (1,5 diém). Cho biéu thirc 4 = (voix20,x= 1, vax=4).

a) Rut gon biéu thirc 4.
b) Tinh gi4 trj cua biéu thirc A tai x = 3 + 2v/2.
Bai 2 (1,0 diém). Tim tét ca c4c s6 thuc a, b, sao cho phuong trinh (nx) x*+ ax + b = 0 c6 hai nghi¢m |

la—va 1
3 a+2

Bai 3 (1,0 diém). Giai hé phuong trinh sau:
X =2y+x-2x*y=0
\/x+1 —-\/16—y:3.
Bai 4 (1,0 diém). Cho hinh vudng 4BCD c6 canh bing 8. Trén canh BC, liy diém M sao cho BM =35.

Goi N 1a giao diém cta dudng thing CD va dudng thing vudng géc véi AM tai A. Goi 113 trung
diém cuia MN. Hay tinh d6 dai.doan thing DI.

Bai 5 (2,5 diém). Cho (0,), (0,) la hai dudng tron, cét nhau tai hai diém 4, M, sao cho £0,40, 1a
goc tu. Tiép tuyén tai 4 cta (0,) cét (0,) tai diém thu hai B (khéc A). Tlep tuyen tai 4 cua
(0,) cét (0)) tai diém thir hai D (khéc 4). '

a) Trén cung AD khéng chira M ciia (Q,), 14y diém K, khac A va D, sao cho dudng théng KM
cht cung 4B khong chira M cia (0,) tai diém L, khac 4 va B. Chimg minh ring, dudng théng
AK song song véi dudng thing BL.

'b) Goi C la diém dbi xting v6i 4 qua M. Chimng minh ring, ABCD 1a tir gidc ndi tiép.

Bai 6 (1,5 diém). '

a) Cho m, p, r 1 c4c sb nguyen t6 thoa min mp + 1 = r. Ching minh ring, m®+ r hoic p*+ r
14 s chinh phwong.

b) Tim tAt ca cac s6 nguyén t6 g, sao cho tbn tai s0 nguyén duong n dé n* + 22¢ 1a mot liy thira
v6i s6 mil nguyén duong cua 11.

Bai 7 (1,0 diém). C6 bbn cin phong ndm lién tiép nhau, thanh mot hang ngang. C6 mdt con chudt trén
trong céc cin phong d6; mdi ngy né trdn trong mot cin phong. C6 mdt chii meéo tim céch bit
con chudt nay. Ctr mdi tbi, méo ta vao mdt cin phong, va néu con chudt dang trén & cin phong
4y thi n6 s& bi meéo bét. Biét ring, néu chua bi meéo bét thi m3i sang, con chudt lai chay sang trén



& cédn phong nim ngay bén canh. Héi, chii méo ¢6 thé dam béo chic chén s& bt duoc con chuot '
sau ti da bn tdi hay khong" Vi sao?

Bai 8 (0,5 dlem). Chox, y, z 1a céc s6 thuc 16n hon 2021, va thdéa man l + l + l = 2—(:;‘21 Chung mmh
x y  z

réng, ta c6 bit ddng thic sau:

Jx+y+z 2 x - 2021 + \Jy - 2021 + [z - 2021.

—HET
Thi sinh khong dwgc si dgmg tai ligu. Cdin b coi thi khéng gidi thich gi thém.
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(Van ban gom c6 06 trang) :
Bai Pap 4n Piém °
Cho biéu thirc A = — A 2 + 2x = xfx =2 (Woix20,x#1,vax=4).
Jr-1 Jx-2 x-3Jx+2
a) (1 didm). Rt gon biéu thitc A.
 x(VE-2)+2(Vr - 1)+ (2x - xx - 2)
Taco: A= 0,50
(Vx -1)(vx - 2)
_x\/;—2x+2x/——2+2x—xx/_—2 2\/x - 4 025
9
. (Vx - 1){vx -2) (Vx -1)(vx - 2)
5
= = : 25
(-2 - «
b) (0,5 diém). Tinh gid tri ciia bibu thitc A tai x=3+2+2.
Taco: x=3+242 = (v2 +1). 0,25
2 2
Do d6, 4 = = =42
b T _ ,2
\/( V2 +1) J2+1-1 0,25
Tim tdt ca cde s6 thuc a, b, sao cho phuwong trinh (@nx) x*+ ax + b = 0 c6 hai nghi¢m la
a . 1
— va )
3 a+2
Theo dinh li Vi-et (thuén va d4o), a, b 1a céc s6 thuc théa man yéu cu d& bai khi
va chi khi:
2
a#-2 1
(1,0d) . 1 ® | 0,25
-+ =—q (2) N
3 a+2 .
a 1
Z.——=b 3
3 a+2 ®)
\-/-(-71 a :ciléa r:rlﬁn (i) ta ci‘)
3 0,50




Bai

Pap 4n

A
Piém

Thay a = —% vao (3), ta duogc b = —é.

Thay a = —% vao (3) tadugc b = —1.

Viy, c6 tt c4 hai cip sb thuc (a, b) théa min yéu ciu dé bai, la;

025

(1,08)

Gidi hé pheong trinh sau:
{Jx+1 -J16-y=3.

Piukién: x > -1 va y £16. (1)

Véi diéu kién dé, ta c6:
F-2y+x-22y=0 [x-20)(x*+1)=0
{\/x+1—\/16—y=3 c}{\/x+l—\/l6—y=3

x=2y ' (2)
\/2y+1—\/16 y=3. 3).

20zy-12) y-12
+ =
N2y +1+5 J16-y+2

oy

& (y—lZ)( 2

+ =
J2y+1+5 \/16—y+2J

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

Cip s6 (x, y) = (24, 12) thda man (1). Vi thé, cip sb d6 1a nghiém duy nhét clia hé
phuong trinh d4 cho.

0,25 |

(1,08)

diém cia MN. Hay tinh d¢ dai doan thing DI

Cho hinh vuéng ABCD c6 canh bing 8. Trén canh BC, ldy diém M sao cho BM =5. Goi N
la giao diém ciia dwong thdng CD va dieong thing vuéng géc véi AM tai A. Goi I la trung -

A
/

Xét hai tam gidc vudng ABM va ADN, ta c6:
AB=A4D, ZBAM = ZDAN (hai géc nhon c6 canh tuong Umg vudng goc).

Do d6, AABM = AADN (canh gbc vudng — géc nhon). Suy ra, DN =BM. (1)




Bai Pip 4n Piém |
Qua M, ké dudng théng song song véi ID, cét NC tai E.
Xét tam gidc MNE:
- do I 12 trung diém ctia MN va ID // ME, nén D la trung diém cua NE. Vi thé, DE |
= DN = BM (theo (1)); suy ra, MC = CE. (2) 0,50
- do 1, D twong tng 13 trung diém cia MN, NE, nén ID la duémg trung binh ctia’
tam giac. Do d6, DI = %EM
Xét tam gidc vudng (tai C) MCE, theo dinh Ii Pitago, ta c6:
EM = |MC?+ CE* =\2MC? (do (2)) !
=2MC =2 (BC - BM) =2(8 - 5) = 342. 0,25
Vithé, DI = B—J:
Cho (0,), (02) & hai dwomg trom, cdit nhau tai hai diém A, M, sao cho £0,A0, I géc tin."|
Tiép tuyén tai A cia (0) cdt (0,) 'tai diém thit hai B (khdc A). Ti iép tuyén tai A cia (0,)
cat (O,) tai diém thit hai D (khdc A).
a) (1,0 diém). Trén cung AD khéng chita M ciia (0,), ldy diém K, khdc A va D, sao cho
duong thing KM cdt cung AB khéng chita M ciia (0,) tai diém L, khdc A va B. Chimg
minh réng, duong thing AK song song véi dwong thing BL.
4
0,25
5 L
2,58) K= Ry
D .
Vi gia thiét £0,40, 1a géc t, ta ¢6 thé hinh nhu & hinh trén.
Xét (0)), ta cé: 0.25
ZAKM = ZMAB (gbc ndi tlep va géc tao bdi tiép tuyén va mot day, ciing chin
cung AM khong chira D). @)
Xét (0,), taco: 025
ZMLB = ZMAB (hai géc ndi ti€p ciing chin cung MB khong chira ). Q|
Tur (1) va (2), suy ra, ZAKM = ZMLB. 0.25
Do d6, AK // LB (vi ¢6 hai géc & vi tri so le trong bing nhau). ’
b) (1,5 diém). Goi C la diém déi xieng v6i A qua M. Chitng minh réng, ABCD la tit gidc

noi tiép.




Bai Pip 4n Piém |
0,25
Xét (0,), ta c6:
LMDA = ZMAB (gbéc ndi tiép va goc tao boi tiép tuyén va mot day, cung chin
cung AM khéng chira D). . . 3)
Xét (0,), ta co:
ZMAD = ZMBA (gbc tao boi tiép tuyén va mot day, va goc ndi tiép, cung chén 0,50
cung AM khong chira B). (4)
Tu (3) va (4), suy ra, AAMD ABMA :
Do do, ﬂ=@ ;maMC= MA(gt) nenM—C=@., )
MD M4’ MD MC
Do trong mét tam gidc, mdi goéc ngoai bang tdng hai géc trong khong k& véi né,
nén cdng (3) va (4), v€ theo vé, ta dugc:
£DMC = ZCMB. 6)| 0,25
Tur (5) va (6), suy ra, ADMC « ACMB.
Dods, ZDCM = ZCBM.
Vi thé, ta c6:
£ZDCB = Z/DCM + £LMCB = LCBM + £ZMCB
=180° - ZBMC =180° - (LBAM + ZMBA) 0,50
=180°— (£LBAM + ZMAD) (do (4))
=180° - £ZBAD.
Suy ra, ZBAD + ZDCB =180°. Do d6, ABCD la tir gi4c ndi tiép.
a) (1 0 diém). Cho m p, r la cdc s6 nguyén t6 théa man mp + 1=r Chitng minh rang,
m®+ r hodc p*+ r la 56 chinh phwong.
Vim, p 1a céc s6 nguyén t6 nén mp > 4. Do 46, r 2 5. Ma r 1a s& nguyén tb, nén r 0.25
p 1ash 1e. ’
(1,5d) | Vi thé, mp = r — 1 12 mot s6 chén. Suy ra, trong hai s& m, p, ¢6 it nhit mot sb 0.25
bang 2. ’
-Néum = 2th1r—2p+1 Do d6 ‘
Pr+rr=p+2p+1=(p+1)7 0,25

1a mdt s6 chinh phuong.




Bai Pap an Piém
-Néup=2thir=2m+1.Do d6
m+r=m*+2m+1=(m+1), 0,25 |
14 mot s6 chinh phwong.
b) (0,5 didm). Tim tdt ca cdc s6 nguyén 16 q, sao cho 16n tai s6 nguyén duong n dé
n*+ 22q la mot liiy thira véi s6 mi nguyén dwong cia 11.
Gia sir ¢ 1a sb nguyén tb thoa man yéu ciu @& bai. Khi d6, s& tdn tai cdc sb
nguyén duong n, k, sao cho »* + 22¢q = 11~ )
Do n*+ 22q > 11 nén 11> 11; suyra, k> 2. Vi thé, tir (1), ta co: 0,25
(n*+22g) 1117 2)
Do 22g ‘11 néntir (1) suy ra, n*:11;ma 11 1a s6 nguyén td, nén n*:111%  (3)
Tur (2) va (3) suy ra, 22g $11% Do d6, ¢ : 11; ma g 12 s6 nguyén t6, nén g = 11. A
Nguoc lai, voi g = 11, taco: 337+ 22:11=11-(9 + 2) = 11 0,25
Vay, c¢6 duy nhét sb nguyén t6 g thoa man yéu ciu d bai, la: g = 11.
C6 bdn cin phong nam lién tiép nhau, thanh mgt hang ngang. C6 mgt con chudt tron
trong cdc cdn phong do; moz ngay né tron trong mot cdn phong. Co mot chi.méo tim cdch
bt con chuot nay. Cir mdi t6i, méo ta vao mét cdin phong, va néu con chuot dang tron &
cdin phong dy thi né s& bi méo bdt. Biét ring, néu chua bj méo bét thi méi sdng, con chudt
lai chay sang tron & cdn phong nam ngay bén canh. Hoi, chu méo co thé dam béo chdc
chén s€ bét dugc con chudt sau t8i da bon téi hay khdng? Vi sao?
Cau tra 10i 1a “c6”.
Lan luot, tir trai qua phai, danh s thir ty cdc cin phong bdi 1, 2, 3, 4.
Véimbik=1,2,3, 4, goi cin phong dugc danh sb & 13 “phong £”.
Trong phén trinh bay dudi ddy, thir ty cua cac ngay dugc tinh tir ngay dau tién
méo vao diy phong dé ling bat chudt. 0.25
Xét lich trinh lung bét chudt nhu sau ciia méo: ’
- T6i ngay 1: Vao phong 2;
7 | - Téi ngay 2: Vao phong 3;
1,0d) | . Toi ngdy 3: Vao phong 3;
- T6i ngay 4: Vao phong 2.
Khi d6, néu ngay 1, chudt tron & phong 2 hogc phong 4, thi meo s& bét duoc chudt
vao tdi ngay 1, hodc vao tdi ngay 2 (bat duoc vao tdi ngay 1 néu ngay 1 chudt trén | 0,25 |
& phong 2, va bét dugc vao tdi ngdy 2 néu ngay 1 chudt trén & phong 4).
Néu ngay 1, chudt trbn & phong 1 hoic phong 3, thi né s& thodt dugc meo trong
hai t6i du tién. Tuy nhién, do sang ngdy 3, theo cach tron ctia minh, chudt s& lai
trdn & phong 1 hodc phong 3, nén n6 sé bi meéo bat vao tdi ngay 3, hogc vao t01
ngay 4 (bi bét vao toi ngay 3, néu ngay 3 né trén & phdng 3; va bi bat vao tbi 0,50
ngay 4, néu ngay 3 né tron & phong 1).
Vay, vai lich trinh ling bét néu trén, meéo s& bit dugc chudt, sau tdi da bén téi.
Do dd, cdu tra 1&i cho cdu hdi clia bai ra la “c6”.
Luu y: Lich trinh ling bét trén ddy khdng phdi la lich trinh duy nhdt dé méo dat duoc
muc tiéu ddt ra ¢ dé bai.
8 s . . b1 1] 2
Cho x, y, z la cdc s6 thyc 16m hon 2021, va théa mdn — + — + — = ——. Chimg minh rang,
(0,5a) x y z 2021




Bai

Dép an

Piém -

ta c6 bat déng thirc sau:

| bt ding thirc Bunhiacpxki cho hai b ba s§ thuc dwong, (\/;, v,z ) va

JX 4y +z 2 \x-2021 + 4y - 2021 + |z - 2021.

Tir gia thiét cia bai toan, suy ra
2021 2021 2021
+ + =

(*)

x-2021 y-2021 z- 2021)
+ + .

x+y+z=(x+y+z)[
x y z

Do x, y, z > 2021 nén x — 2021, y — 2021, z - 2021 > 0. Vi thé, bing cach 4p dung

(\/x - 2021 - 2021 Jz - 2021} & (%) ta duge:

NE 5 7

x+y+ 22 (o= 2021 + [y = 2021 + [z - 2021)

2

Do d6, x + y + z 2 \Jx - 2021 + [y — 2021 + [z - 2021.

6063
2

(Ping thﬁ’c xdyrakhi x=y=z=——)

2.
x Yy z
Do d6 , '
x—2021+y—2021+z—2021=3_2___1. ,
x y z
Suy ra

025

0,25

HET



