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PE THI CHINH THUC

Bai 1. (2,0 diém)
a) Cho céc s6 thuc a,b khong am thoa man diéu kién (a + 2)(b +2) =8 . Tinh gia tri cta biéu thirc:

P=ab+2\/a2+b2+8—\/2(a2+4)(b2+4).

1

+ . Chirng minh
—o? (c-ay ¢

b) Cho céc s6 hitu ti a,b,cddi mot phan biét. Dt B = \/ L,
(a—-b)* (b

rang B 1a sb hitu ti.

Bai 2. (2,0 diém)

1) Gidi phuong trinh: (x* +3x+2)(x* +9x+18) =168x",

2) Giai h¢ phuong trinh:

Bai 3. (2,0 diém)

a) Tim tat ca cac cip sO nguyén (x;y) théa man x* +2y> —2xy —2x—4y+6=0.
2
b) Tim tat ca cac s6 nguyén td p sao cho % —1 1a 1ap phuong ctia mot sé tu nhién.

Bai 4. (3,0 diém)

Cho hai duong tron (O) va (0) cit nhau tai hai diém A va B. Tiép tuyén tai 4 cta duong tron tim
O cit dudng tron tim O’ tai P(P # A). Tiép tuyén tai 4 cua dudng tron tAm O cat dudng tron tim
O tai Q(Q# A). Goi I 1a diém sao cho tir gidc 40I0" 1a hinh binh hanh va D d6i xtng véi 4 qua
B.

a) Chirng minh rang / 1 tAm dudng tron ngoai tiép tam giac A P Q. Tir d6 suy ra tir giac A D P Q noi
tiep?

b) Goi M 1a trung diém cta doan PQ. Ching minh ADP = QDM .

¢) Gia sir hai duong thang IBva PQ cit nhau tai S. Goi K 1a giao diém cia ADva PQ. Ching
minh: — = L + L .

SK SP  SQ

Bai 5. (1,0 diém)

Cho bang ké 6 vuong kich thudc 8x8 gdm co 64 6 vudng con (nhu hinh v& bén). Nguoi ta dit 33 quan
cd vao cac O vudng con cua bang sao cho moi 6 vudng con ¢ khong qua mot quén co. Hai quén co
dugc goi 1a "chieu nhau" néu ching nam cung mot hang hodc nam cung mét cdt. Chung minh rang véi
moi cach dat Iudn ton tai it nhat 5 quan co d6i mdt khong chicu nhau.
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LOI GIAI CHI TIET
Bai 1. (2,0 diém)
a) Cho céc s6 thuc a,b khong am thoa man diéu kién (a + 2)(b +2) =8 . Tinh gia tri cta biéu thirc:

P=ab+2\/a2 +b +8—\/2(a2 +4)(b2 +4)

1 1

+ . Chirng minh
—o? (c-ay ¢

b) Cho cac s6 hi ti @,b,cddi mot phan bict. Pt B= |+
(a=b)" (b

rang B 1a s6 hitu ti.

Bai giai
a)Tacod: (a+2)(b+2)=8<2a+2b+ab=4.
Do do:

\/2(a2 +4) (6> +4)= \/2(a2 vab+2a+2b)(b> +ab+2a+20b)

= J2(a+b)(a+2)(b+2) =~2(a+b)*-8 = 4(a+b).
Suy ra:

2\/a2 e +8—\/2(a2 +4)(b* +4) =2a> + 57 +8—4(a +b)

= 2\(a+b)* +8—4(a+b)—2ab =2/(a+b)* =2(a+Db).

Khi do: P=ab+2(a+b)=4.

Vay P=4.

bybat x=a-b,y=b-c,z=c-a=>x,y,z2z0vax+y+z=0.

Ta co:
2 2
:J(1+1+1j _2(L+L+Lj:\/(1+l+1J i)
x y oz X y z Xy yz zx X y z xXyz

Vi a,b,cla cac s6 hitu ty nén x, y,z 1a cac s6 hiru ti, do @6 B 1a s6 hitu ty.
Bai 2. (2,0 diém)

1) Giai phuong trinh: (x2 +3x+ 2)(x2 +9x + 18) =168x".

1 1
X+ =y+
x*+1 4 Y +1

2) Giai h¢ phuong trinh: : .
X +2x /y+— =8x-1
y

Bai giai

a) Do x = 0khong la nghiém cta phuong trinh nén phuong trinh da cho tuong duong:



(x+D(x+2)(x +3)(x+6) =168x" < (x° +7x+6) X +5x+6)—168x

6 6 L6 ? 6
Slx+—+7 || x+—+5|=168= +12 +35=168 — | +12| x+—1]-133=0
X X x X

N x+g—7)[x+é+19j=0<:>(x2—7x+6)(x2—l9x+6)=0
X X

(X —7x+6=0 [le 33719  337+19
= X =— 2 X = 2

| X +19x+6=0 [x=6

Vay tap nghiém cua phuong trinh § =11

{ (33719 337 +19}
s Vs 2 s .

2
b) Dicu kién y > 0. Phuong trinh thir nhat ctia hé tuong dwong:
1 (x=y)x+y)
x—y+ ———=0 Xy =
T Y g (" +1)(»” +1)

¢>@—y{}—ﬁ;fﬁﬁ%:g]=0C{é§ig@f+g:x+y

1Y 1Y 1
Taco: (x* +1)(y* +1)=x+y o X’ —x+)y —yp+xy’ +1=0 | x—= | +| y—=| +x» +==0,
(X )(y ) X+y X xX+y yt+xy X > y > Xy >
vo Ii.
Do d6 trong truong hgp nay hé phuong trinh vé nghiém.
Vay hé da cho ¢ hai nghiém: (x;1) =(2++/3;2+~/3),(2=+/3;2-/3).
Bai 3. (2,0 diém)

a) Tim tat ca cac cip sO nguyén (x;y) théa min x> +2y> —2xy—2x—4y+6=0.
2
b) Tim tat ca cac s nguyén td p sao cho % —1 1a 1ap phuong ctia mot sb tu nhién.

Bai giai
a) Ta co:
X +2y"—2xy-2x—-4y+6=0
<:>(x2+y2+1—2xy—2x+2y)+(y2—6y+9)=4

S @x-y-1)"+(y-3) =4

— —_ 2: — =
Vix,yeZ:{(x yzl) 4 ho?c {(x Y 1)
(y=3)"=0 (y=3)=
—v—1D%*=4 -4 =4 =6 =2
Truong hop: (x=y , ) = (x=4)° = * hodac ¥ .
(y-3)=0 y=3 y=3 y=3
x=y+1
— —12: :6 :2
Truong hop: (x yz) O<:> y=5 <& ¥ hoac g .
(y=3) =4 y=1 =5 =

Vay phuong trinh da cho c6 bon nghiém (x; y) = (6;3),(2;3),(6:5),(2:1).
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2_
b) Ta co: %—1:& véi a> 0. Khi do:

2 _ .
%-1:&@p(p—1)=2(a+1)(a2—a+1).Vi ucln (p;p—1)=1nén p(p-1) chia hét cho
(a+1) < p chiahétcho (a+1) hodc p—1 chiahét cho (a+1).
x ‘ k=1 k=1
-Xét p:(a+1)= p=k(a+1). Ma p lasd nguyén to suy ra: & .
a+l=1 a=0

Véia=0=p=2.
Néu k=13p=a+1:a(a+1)=2(a+l)(a2—a+1),v6nghiém.
Xét p—l:(a+1)= p=m(a+1)+1.Khid6 taco:
m(a+1)p=2(a+l)(a2 —a+1)<:> mp =2(a2 —a+l) . Taco: a> —a+1=a(a—1)+1 1amot sd 1.
Suy ra: ucln (2;a2 -a +1) =1.
Nén Z(az—a+1):m<:>2:m hoic (az—a+1):m.
Néu 2:m3{m:1 .

m=2
V6i k=1=2(a’—a+1)=a+2<2d -3a=0<a=0
Véi k=2=da’—a+1=2(a+1)+1< a’*—3a—-1=0, vo nghiém.
Néua’—a+1:m=a*—a+1=mn.Khidétacd: m(a+1)+1=2n.
Matkhac p=m(a+1)+1=2n lasonguyéntosuyra p=2,n=1=a=0.
Toém lai p =2 la sO nguyén to can tim.
Bai 4. (3,0 diém)
Cho hai duong tron (O) va (0) cat nhau tai hai diém A4 va B. Tiép tuyén tai 4 clia duong tron tdm
O cit duong tron tim O’ tai P(P # A). Tiép tuyén tai A cua dudng tron tim O cat dudng tron tim
O tai Q(Q# A). Goi I 1a diém sao cho tir gidc 40I0" 1a hinh binh hanh va D d6i xting véi 4 qua
B.
a) Chung minh rang I 13 tim dudng tron ngoai tiép tam giac A P Q. Tir d6 suy ra tir giac A D P Q noi
tiep?
b) Goi M 14 trung diém cta doan PQ. Ching minh ADP = @-)A\l .
¢) Gia sir hai duong thang IBva PQ cit nhau tai S. Goi K 1a giao diém cia ADva PQ. Ching
minh: — =L+L.
SK SP SQ

Bai giai
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D

a) Tacd: O4 L AP ma 10 //0OA= 10 L AP = I nim trén dudng trung truc cia AP=>I4=1P.
Chtrng minh tuong tu ta cling c6: 14=10.

Tir d6 suy ra: 14 = IP = 1Q = I 1a tim duong tron ngoai tiép tam giac APQ.

Goi E, F lan luot 13 giao diém ciia 00" voi AB va Al Ta cé:

D@ thiy E,F lan luot 14 trung diém ctia 4B va Al = EF 1a duong trung binh ciia tam giac
ABI .

Suy ra EF//BI hay OO//BI.Do @6 BI 1 AB tai B.

Tir do /B la duong trung tryc cua AD = I4=1D.

Do do tir giac ADPQ ndi ti€p.

—

b) Ta co: @:@:@:@:%@:@,ha}z OPD = 400

Ching minh tuong tu ta cling c6: P/Q\D - 400 .
T d6 suy ra AAOO'# ADQP

Ma M 14 trung diém ctia PQ va F la trung diém ciia OO :>Q/DT/[ = OAF .
Mt khic ADP == 4IP = 410 =OAF

Tur day suy ra: ZP\D=Q/DT/[
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c¢) Theo chung minh trén ta co: Q/ﬁ) = éA\B .
Mit khic DOP=DAP = AQB, hay DOP= AQB
Twr d6 suy ra AAQB# APQOD .

Suy ra
OBI + IPQ = OBA+ ABI + IPO = ODP +90° + IPQ
— 0PD+90°+ BV =9 _ 1800 GPD— ODP = 180°

Do d6 tir giac OBIP ndi tiép. Suy ra: SQ-SP = SB-SI
Vi M 14 trung diém ciia doan PQ = IM 1 PO = tir giac BKMI ndi tiép. Suy ra:
SK -SM =SB - SI

Tu do ta suy: SQ-SPzSK-SM@L: M

SK  SQ-SP
Ma SM = SP—MP = SP—MQ = SP—(SM —SQ) = SP+ SQ — SM => SP + 5Q = 2SM
Néntacé:iz M = 2 __25m & 2 :SQ+SP<:> 2 L.

£ il s
SK SQ-Sp SK SQ-SP  SK  SQ-SP SK SO SP

Bai 5. (1,0 diém)

Cho bang ké 6 vuong kich thudc 8x8 gdm co 64 6 vudng con (nhu hinh v& bén). Nguoi ta dit 33 quan

cd vao cac 0 vudng con cua bang sao cho moi 6 vudng con ¢ khong qua mot quén co. Hai quén co

dugc goi 1a "chieu nhau" néu ching nam cung mot hang hodc nam cung mét cdt. Chung minh rang véi

moi cach dat Iudn ton tai it nhat 5 quan co d6i mdt khong chicu nhau.

Loi giai

Dénh s6 céc 6 cia bang nhu hinh veé.

1 1 2]13]14]5]6]7]8
81112134567
7181 1[12[3]4]5]6
6 | 718 1[]2]3]4]5
S16 ] 718112154
4 /516|718 1[2]3
314567812
2131415161 7[8]1

Theo nguyén li Dirichle dat 33 quan cd vao mdi 6 ma c6 8 loai 6 13 cac s6 duoc danh tir 1 dén
8 nén co it nhat 5 quan co cing mot s6. Theo bang nay cac quin cd duge dit trong cac 6 co
cung s6 thi khong chiéu nhau.
Suy ra diéu phai chirmg minh.

THCS. TOANMATH.com

7117



