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- ’ Mén thi: TOAN
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DE CHINH THUC
(g6m 4 trang)

Cau 1 (5,0 diém).

a) HOm nay la th& Tw, hdi sau (13 +2°4+3°+...+89° +903) ngay nita s& la th& may trong

tuan? Visao?

Pap an Piém
Ta co
P42’ 3 4. 4897 +90° = (1° +90° )+ (2° 489°) 4.+ (45° + 46°) 0,75
Hon nita @’ +b° chia hét cho a+b véi moi s6 nguyén dwong a, b dong thoi 91 13 bdi s6 cla 7. 0,75
Nén (1°+2°+3°+...4+89° +90°) chia hét cho 7.
0,5
Vay sau (13 +2°4+3%+...+89° —1—903) ngay nita cling la ngay th Tu.
b) Tim cédc cdp s6 nguyén (x;y) théa man 3x* —2xy—|—(y+1)2 =20+2y.
Pap an Piém
Ta co: 3x2—2xy+<y+1)2 :20+2y<:)(x—y)2 =19—2x7
1,0
777777777777 s 19
(x—») 20,Vx,yeR = 19-2x>20= x S7
Vix la s& nguyén nén x* € {O; 1; 4;9} 0,5
Véi x> =0= (x—y)z =19 (loai)
Véi x* =1= (x—y) =17 (loai). 0,5
Vi xX =4= (x—y)2 =11 (loai)
Véi x> =9 x=+3
=2
x=3=3-y) =1s|’
y:4 0,5
— 4
x=-3=(-3—y) =15|"
y=-2
Vay cac cip s6 nguyén (x;y) cantim la: (3; 2), (3; 4), (-3 —2), (—3; —4). 0,5

Cau 2 (5,0 diém).
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a) Cho a,b 1a cac s6 hitu ty. Chirng minh rang, néu a,b khong doéng thoi bang khoéng thi

a2 +b3 1ass v ty.

Pap an Piém
Ta sé chirng minh bang phan chirng.
2
NEU a2 +b3 13 s8 hitu ty thi (a 2+bJ§) =2a% +3b +2ab\J6 1a s6 hitu ty nén 2ab\J6 1a s6 | 1,0
hGuty. Vadodd ab=0.
NEU a =0 thitir av2 + b3 = b3 12 s6 hivu ty ta lai 6 b = 0. Day Ia didu mau thuin. 0,75
Trwong hgp b =0 lam tuwong ty. 0,75
b) Cho x,y la haisd dwong. Tim gid tri l&n nhat cda biéu thirc
X3y3
P= 2 3 3*
(x+y) (x+1) (y+1)
Pap an Piém
Tacéd
X X 2 1,5
(x+y) 24xy; Z+=+1233—; L 12332 ’
22 N4 22 N4
Do do
X3y3 X3y3 4
= 2 3 7 < 3 e :
(x+y) (x+1) (y+1) 2 V2 729
4xy| 33 Z 33 Z 0,5
0,5
D&u bang xay ra khi va chi khi x =y =2.
¢ ? Y 4 .
Vay gia trilén nhatcua P la — datkhi x=y=2.
729
Cau 3 (3,0 diém).
Cho tam gidc nhon ABC, hai duding cao BD va CE cat nhau tai H. Goi B,,C, la hai diém

twong &ng trén cac doan HB, HC sao cho ,@TC = A/CI\B =90°. Tam gidc AB,C, la tam gidc gi? Vi sao?

Pap an Piém
Tam giac AB,C vuéng & B, c6 B,D la dwong cao nén
AB? = AD- AC (1) 10




Tam giac AC,B vudng & C, c6 C,E la dudong cao nén

T (1), (2) va (3) suyra AB’ = AC] hay 4B, = AC,.
Vay tam gidc AB,C, latam gidc cantai A.

AC? = AE- AB (2)
‘M3t khac tam giac ABD déng dang véi tam gidc ACE (theo trwdng hop g-g) nén
AB _AD -y AB.AE = AD.AC (3)
AC ~ AE

1,0

Cau 4 (4,0 diém).

Trén cung mot nlra mit phang cé b chira doan thang MN ké hai tia Mx vad Ny cung vu

ong goc

v&i doan thang MN. Trén tia Mx |ay diém A (A khong trung véi M ). Qua trung diém O cla doan
thang MN ké duwdng thang vudng géc véi OA cattia Ny tai B, k& OC vudng géc véi AB tai C. Goi

H 13 hinh chi€u vudng géc cia C trén MN.
a) Ching minh duong thang AN di qua trung diém ctia doan thang CH.
b) Xac dinh vj tri cla diém A4 tréntia Mx dé dién tich t& gidc ABNM c6 gid tri nho nhat.

Pap an

Piém

a) Goillagiao diém cda AN va CH; K |3 giao diém cta NC va tia Mx

Tam gidc MOA déng dang vdi tam gidc NBO (g-g) = o4 = MA = o4 = MA (do OM =ON)
BO NO BO OM

Suy ra tam gidc MAO déng dang vdi tam gidac OAB (c-g-c) = MAO = OAB
Suy ra tam gidc MAO bang tam gidc CAO (ch-gn)=> AM = AC;0OM =OC
OM = ON = OC suy ra tam gidc MCN vuong tai C.

AM = AC ; OM = OC suy ra AO la dwong trung tryc clia doan thang MC

Suyra OA|NC




Tam gidc NMA ¢ [H || AM suyra JAH _ NT
NA
Tam gidc NKA ¢ IC || KA suyra Ic _NL
KA NA

SuyralH=IC
Vay dudng thang AN di qua trung diém ctia doan thang CH.

b) Vit gidc ABNM la hinh thang vubngnén S, = %(

MN?

AM + BN >2\ AM.BN = 2. = MN (Vi tam gidc MOA d6ng dang véi tam gidc NBO

MN?

nén AM.BN = ; AM >0; BN > 0; MN > 0)

1 MN

Suyra S ZEMNZ . D4u "=" xay ra khi va chi khi AM = BN :T: oM

ABNM

Vay: Diém A thudc tia Mx va cdch M mot doan bang OM thi dién tich t&r gidc ABNM nho nhat.

0,5

1,0

1,0

Cau 5 (3,0 diém).

Mot gia dinh cé 4 thanh vién, mdi thanh vién déu biét choi ding hai loai nhac cu va hai thanh
vién bat ky cling biét choi ding mot loai nhac cu. Chirng minh rang cé mét loai nhac cu ma ca 4 thanh

vién trong gia dinh déu biét sir dung.

Pap an Diém

Gia st 4 thanh vién trong gia dinh d6 13 A, B, C, D.
Gia s A biét s&r dung hai loai nhac cu la nhac cu sé 1 va sé 2.

1,0
Theo gia thiét thi B, C, D moi ngudi s& st dung dwoc mot nhac cu nao do trong s6 hai nhac cu ké
trén.
Theo nguyén téc Dirichlet thi phai cé it nhat hai ngudi cung bit sit dung mot nhac cu nao dé trong |
s6 hai nhac cu ké trén. Giad st B, C cung biét sir dung nhac cu s6 1. 1,0
Ldc nay chic chin B con biét s dung mét nhac cu s8 3 va D con biét st dung mdt nhaccu'sé 4ndo |
dé nita.
Né&u ta phan chirng thi D s& khdng biét choi nhac cu s6 1. Luc nay dé dam bdo D biét sir dung 10

chung mot nhac cu véi mdi thanh vién khéc trong gia dinh thi D phai biét choi it nhat 3 nhac cu.
Diéu ndy mau thuan vai gia thiét cta bai toan.
Vay cé mot loai nhac cu ma tat ca cac thanh vién trong gia dinh déu biét s&r dung.

Hét

Lueu y: Moi cach giai khdc diing déu dwoc diém téi da.
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