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Ciu 1 (5,0 diém).

X x—l_x x+1

x—Vx  x+Vx

b) Cho cac sb thuc duong a, b, ¢, d thoa man a > ¢ + d va b >c + d. Ching minh

2(x—2vVx+1|
x—1

a) Rat gon biéu thirc P = vol x > 0; x#1

rang ab > ad + be.
Cau 2 (5,0 diém).
a) Tim m dé phuong trinh (x—1|(x*—2x+m|=0 (1) c6 ba nghiém phan biét x; X,;

1111
X3th6amanx—+ x_+ < 3
1 2 3

x2+i2+x+l:4
y y

x3+i3+i Lix|=a

y y\y

b) Giai h¢ phuong trinh

Ciu 3 (5,0 diém).

Cho tam giac ABC can tai A. Goi D 1a trung diém ctua AC. Phan gidc trong cta
goc BAC cit duong tron ngoai tiép tam giac BCD tai E (E thudc mién trong tam
giac ABC). Puong thang BD cit dudng tron ngoai tiép tam giac ABE tai F khac
B. Duong thing AF cit BE tai I va CI cit BD tai K.

a) Chirng minh rang BI 14 tia phan giic ctia goc ABK

b) Goi M 14 trung diém ctua BC.Chimg minh t&r gidc AFMC noi tiép duong tron.
¢) Chirng minh rang AD* = DK.DB

Ciu 4 (3,0 diém).

a) Tim tat ca cac cip s nguyén (x, y) thoa min x—y=xy

b) Cho céc s6 nguyén duong a; b; n khong chia hét cho s6 nguyén t6 1¢ p. Ching

-1

minh rang A = la—b|n 2 +q+b khong chia hét cho p.

CAu 5 (2,0 diém).

Trén mot to gidy A4 kich thuée 210 mm x 297 mm, ban An v& 30 dudng tron
ban kinh 1cm. Ching minh ré‘mg sau khi ban An v€ 30 duong tron, ban Binh luén
dung dugc 5 hinh vuéng c6 do dai cac canh la 2cm ma khong co diém chung véi

bat ky dudng tron ndo va hai hinh vudng bt ky ciing khong giao nhau.



HET

HUONG DAN GIAI
Ciu 1 (5,0 diém).
, 2, xVx—1 xvVx+1|[2(x=2Vx+1]| .
= —_ Bl I . Z
a) Rut gon biéu thuc P V. xiix | ~—1 vol x > 0; x#1

b) Cho cac sb thuc duong a, b, ¢, d thoa man a > ¢ + d va b >c + d. Ching minh
rang ab > ad + be.
Loi giai

a) Vo1 x > 0; x#1

p [ WD) lerfxet (V) (x=ixr 1)) [ 2(Wx—1]
Jx(ix-1) x(Vxe) |-t
_ x#xHl—x+x—1 2(Vx-1)
B Vx " Vx+1]
_x+1
CVx-1
Vx+1

VayP=mVéix>O;x¢l

b)Trazc+d=a-cx>d (1)
b2c+td=b-d=c(2)
Nhaén (1) va (2) theo vé ta duoc
l\a—c|lb—d|>¢cd = ab—ad—bc+cd - ab>ad+bc
Cau 2 (5,0 diém).
a) Tim m dé phuong trinh (x—l](x2—2x+m):0 (1) c6 ba nghiém phan biét x;; X,;

1 1 1 1
X;thdaman - + =+ == 3
1 2 3

x2+i2+x+l:4

b) Gidi hé phwong trinh Yo
x3+—3+i —+x|=4
y  y\y
Loi gii
a)

1 1 1
+Tu—+ —+ —=

1
— suy ra X;70; X,70; X370
X, X, X, 3 Suy 1 2 3



+ Tu phuong trinh (1) suy ra mgt nghiém x; = 1
+ Xét phuong trinh x*~2x+m=0(2).

X A N 1n \ .1 1 1
D¢ phuong trinh (1) c6 ba nghi¢ém phan bi¢t x,; X,; X3 thoa man - + - + -
1 2 3

1 5
=3 (*) thi phuong trinh (2) phai c6 hai nghi¢m phan biét X5 X3 déu khac 1.

Piéu kién dé phuong trinh (2) ¢6 hai nghiém phén biét 1a: A'=1-m>0
= m<1

Khi d6 phuong trinh (2) c6 hai nghi¢m X, va X; théa man dinh 1i Viet:
X, + X3=2; X;X3=m.

+ Tu (*) voix, = 1 ta co:

1 1 X,+X
1 2 3

1 -2 2 ) - Y “A
X2_|_ v, =3 L° xox, 3 = T3 = m = -3 (Thdéa man dicu kién

m<1)
+ V61 m = -3 thay vao phuong trinh (2) ta dugc phuong trinh

Xe2x—320 = [x+1)[x=3]=0 = | X~ 1(TMPK)

Két luan m = -3 théa man dieu kién d¢ tai.

x2+%+x+l:4(1)
y y

3 1 x|1
X +—3+— —+Xx

y  y\y

b) Giai hé phuong trinh
=4(2)

+ Diéu kién x#0; y=0
+ Ap dung HPT: a*+b’= (a+b*~2ab.
a’+b’=(a+b]’~3ab(a+b)

Ta duoc
2 3
x2+%: x+— —2£ VaX3+i3: x+l —3£ x+l
y y y y y y
2
x+l —2—+x+—=4
Khidé hé trg thanh {, 21, 7, 7
1 X 1
X+—| —2—=|x+—|=4
y y y
1 X a’—2b+a=4 a*—2ab+da’=4a
bat a=x+— va b= — ta duoc hé =
i y y i j [ a’*—2ab=4 a’—2ab=4




+ Trir vé voi vé ta dugc a’=4a—4 < ([a—2/=0 = a =2.

x+l:2

+Véia=2=b=1khidé taco: Xy—l = x=y=1(TMDK)
y

+ Két luan hé c6 nghiém duy nhét (x,y) = (1,1)
Cau 3 (5,0 diém).
Cho tam giac ABC can tai A. Goi D 1a trung diém ctua AC. Phan giac trong cta
gdc BAC cat duong tron ngoai tiép tam giac BCD tai E (E thudc mién trong tam
giac ABC). Puong thang BD cit dudng tron ngoai tiép tam giac ABE tai F khac
B. Duong thiang AF cit BE tai I va CI ¢t BD tai K.
a) Chirng minh rang BI 14 tia phan giic ctiia goc ABK
b) Goi M 14 trung diém ciia BC.Ching minh tir giac AFMC ndi tiép duong tron.
¢) Chirng minh rang AD* = DK.DB

Loi giai

a) Chirng minh ring BI 1a tia phén giac ciia ABK
- Goi O 1a tdm duodng tron ngoai tiép tam giac BCD va O' 1a tdm duong tron

ngoai tiép tam giac ABE.



Khi d6 ta c6: AAEC = AAEB (c-g-c) = ACE = ABE (1)

Ma ACE = EBD (hai goc ndi tiép cung chin cung ED cua dudng tron (0)) (2)

- T (1) va (2) suy ra ABE = EBD hay BI la phan giac ABK.

b) Goi M 12 trung diém ciia BC. Chitng minh tir giac AFMC ni tiép duong
tron.

- Tt giac ABFE noi tiép duong tron (O”) nén DFE = BAE

Ma BAE = EAD (do AE 1a phan giac BAC) suy ra DFE =EAD

- Tir BE 1a phan gidc ABF suy ra AE=EF suy ra AEAF can tai E. Do d6 EAF =
AFE

- Tr 86 EAD +EAF = EFD + EFA hay FAD = DFA suy ra ADAF can tai D

Do d6 DF = DA = DC. Suy ra AAFC vudng tai F (3).

- AABC can tai A c6 M 1a trung diém BC nén AAMC vudng tai M (4)

- T (3) va (4) suy ra tir gisc AFMC noi tiép duong trong (D); dudong kinh AC.

¢) Chirng minh rang AD* = DK.DB

+ Ké DH // AF, H - CI. Khi do6:

CD _HD KF _ FI CD KF _HD FI _FIL . AI CD KF
CA AI'KD HDW'™ca KD Al "HD Al "CA " KD

=1

s B o et B AL _ AB AB CD KF
a BI 1a phan giac nen o = gp SWTa gp - caA - KD ©

_CD KF _,

~ FB ° KD

DF KF BF _ KF BF _ KF

Do d6o DC=DF nén o . o~ = 1= 75 = 25 hay or = 15
S £+1 KF+1=>BF+DF =20
uyta pa KD DA KD

. BD DF BD DA BD
Do d6 D

_ _ _ DA 2
A~ DK _ DA DK 1 pa = pk suyraAD"=DK.DB

Ciu 4 (3,0 diém).
a) Tim tat ca cac cip s nguyén (x, y) théa min x—y=xy

b) Cho céc s6 nguyén duorng a; b; n khong chia hét cho s6 nguyén t6 1¢ p. Chung

minh rang A = la—b)n = +a+p khong chia hét cho p.

Loi gidi



a) x—y=xy = [x+1]y=x(1)
+ Néu x=—1thi VT = 0;VP = -1, suy ra phuong trinh v nghiém

X _x+1-1 ~q 1
+1 x+1 T x+1

+Néu x#—¢1 thiy= .

Dodbéy €Z - x+1€ U(1)= {—-1;1}

Néu x+1=1 o x=0=y =0

Néu x+1=—1 = x=—2=y=2

Vay ¢6 hai cip sd nguyén (x, y) thoa méin phuong trinh 1a (0; 0), (2; -2)

b)

+ Vi cac s6 nguyén duong a, b, n khong chia hét cho s6 nguyén t6 1¢ p nén
(a,p)=1L(b,p)=1;(n,p)=1

+ Ta c6 p 12 sb nguyén t6 va (n, p) = 1 nén theo dinh 1i Fermat nho ta c6

-1 —1\2

Pt = 1 (mod p) = n"'~1ip hay 27 _yp = |7 -1 hay

pt pt

n? —1)(n 2 +1).~‘P

. P P i U :hi } .
Vipnguyéntonén , 2 _;:phodc, 2 1 p

p-1
-XetA=(5_p)p 2 tatb
b1 b1 b1 b1
ta.n®> —b.n? +a+b=aln? +1)—b n’ —1)

*TH 1:

4 p-1 . , £t
Néu , 2 _;pthi, > —1:pk(k€N) Suy ra

A=a(pk+1+1)—bp=pk(a—b)+2a khong chia hét cho p
*TH 2:

-1 p—1

Néu 'z, pthi n? +1=pt(reN) Do do

A =apt—b(pt—1—1)=pt(a—b)+b khong chia hét cho p

Vay A khong chia hét cho P.

Céu 5 (2,0 diém).

Trén mot to gidy A4 kich thuéc 210 mm x 297 mm, ban An v& 30 duong tron
ban kinh 1cm. Ching minh rﬁng sau khi ban An vé 30 duong tron, ban Binh luén
dung dugc 5 hinh vudng c6 d6 dai cac canh 1 2cm ma khong ¢ diém chung véi

bat ky duong tron nao va hai hinh vudng bat ky ciing khong giao nhau.



Loi giai.
+ Chia chiéu rong to gidy A4 thanh 10 phan bang nhau, mdi phan c6 chiéu dai 1a
21:10=2,1cm
+ Chia chiéu dai to gidy A4 thanh 14 phan bang nhau, mdi phan c6 chicu dai 1a
29,7:14~2,12 cm.
+ Vi cach chia trén ta chia t& gidy A4 thanh 10.14 = 140 hinh chit nhat c6 kich
thudc 2,1 x 2,12 cm (Céc hinh chit nhat nay khong c6 diém trong chung)
+ V& 30 hinh tron ban kinh 1 cm nén theo nguyén li Drichle ton tai it nhét

w+1

30 = 5 hinh chir nhat khong chtra hinh tron nao. Ma trong 5 hinh chir nhat

nay v& dugc 5 hinh vudéng canh 2cm, suy ra diéu phai chimg minh.



