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(Thoi gian 150 pht, khong ké thoi gian giao dé)

DPE BAI
Bail. (2,5 diém)
Cho a= 1+£/§

a) Tim mot da thuc bac hai Q(x) véi hé s nguyén sao cho « 13 nghiém cua Q(x)
b) Cho da thirc: P(x) = x° —x* —x+1. Tinh gid tri cia P(«)
Bai2. (3,0 diém)

Cho A, B 14 hai diém cé dinh nam trén duong tron tam O, ban kinh R. Gia sir C 1a diém cd

dinh trén tia déi cua tia BA. Mot cat tuyén thay d6i qua C cat duong tron (O) tai D va E (D

nam giita C, E ). Cac duong tron ngoai tiép cac tam giac BCD va ACE cit nhau tai giao diém

thir hai M . Biét rang bon diém O, B, M, E tao thanh tir gia&c OBME .

Chang minh rang:

a) Tt giac OBME noi tiép.

b) CD.CE =CO* —R®.

¢) M ludn di chuyén trén mot duong tron cb dinh.

Bai3. (2,0 diém)
Tim tat ca cac s6 nguyén duwong N sao cho N c6 thé biéu didn mot cach duy nhat & dang
X’y +1
Xy +1
Bai4. (2,5 diém)

Cho a, b, ¢ laba s nguyén duong sao cho mdi sé trong ba sé d6 déu biéu dién duoc dudi dang
lity thira ciia 2 véi s6 mii tu nhién. Biét rang phuong trinh bac hai ax* —bx+c =0 (1) c6
ca hai nghiém déu la s nguyén. Ching minh rang hai nghiém cua phuong trinh (1) bang
nhau.

V6i X,y la hai s6 nguyén duong.
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HUONG DAN GIAI

~ Bail (2,5 diém)

4
' _1++/5

Cho a=
2

a) Tim mot da thuc bac hai Q(x) véi hé s6 nguyén sao cho « 13 nghiém cua Q(x)

b) Cho da thirc: P(x) = x° —x* —x+1. Tinh gid tri cia P(«x)

Loi giai
a). Tim mot da thuc bac hai Q(x) véi hé s6 nguyén sao cho « 13 nghiém cua Q(x)
Céch 1:
Co a:¥<:>2(1—1:\/5:40(2—4a—4=0<:>a2—a—120.
Phuong trinh x*> —x—1=0 cd hé sb nguyén va cé 2 nghiém « =% , B =¥
Vay Q(x)=x?-x-1 théa yéu cau bai.
Céch 2:
Ccé az“‘/g,dat ﬂ:ﬂ
2 2
=1

Taco atp

af=-1

Phuong trinh c¢6 hé s6 nguyén nhan «, £ lam nghiém la x> —x—1=0
Vay Q(x)=x*—x-1 théa yéu cau bai.

D)P(X)=X* —x* —x+1=x>—x"=x*+x®—x+1

P(x) = x3(x2 —x—1)+ X=X —x+x*+1

P(x)=(x*=x-1)(x*+x)+ x> +1

P(a)=(a*—a-D(a’+a)+a’ +1.

P(a) =0+a®+1 (Do a langhiém cia phuong trinh: x* —x—1).

Ma o’ +1=a+2 nén

Pl@)=a’+1l=a+2=

Vay P(a) = 5+2J§ .

1+\/§ 5+\/§
> +2= >

Bai 2. (3,0 diém)
Cho A, B 14 hai diém cé dinh ndm trén duong tron tam O, ban kinh R. Gia st C 1a
diém ¢ dinh trén tia d6i cua tia BA. Mot cat tuyén thay ddi qua C cét dudng tron (O)
tai D va E (D nam giita C, E ). Cac dudng tron ngoai tiép cac tam giac BCD va
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ACE cit nhau tai giao diém tha hai M . Biét rang bén diém O,B, M, E tao thanh ti
gidc OBME .

Chung minh rang:

a) Ta giac OBME nai tiép.

b) CD.CE =CO”* —R?.

¢) M luén di chuyén trén mot duong tron cb dinh.

Loi giai

a) Chang minh ta giac OBME nai tiép.
E/o\B=2B/A\E=28/[E:28/|\F:=2(§A\C—E/|\A\B)

- 2(1800— EAB — E/I\/I\B)

—360°— EOB - 2EMB

suy ra EOB + EMB =180° hay tu giac OBME noi tiép.

b) Ching minh CD.CE =CO” —R?.

Céch 1.

Ké CF latiép tuyén cia (O), suyra CF L OF = CF? =CO*-OF*=CO* - R? (1)
Mt khac: ACDF -~ ACFE (g.9)

:% =%:> CF?=CD.CE (2)

T (1) va (2) tacé CD.CE =CO*-R?.
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Bai 3.

Céach 2.
Goi T 1a trung diém DE.
C6 CD.CE=(CT -TD)(CT +TE), TD=TE

=CT*-TD?*=C0O?-0T?*-TD? =CO*-0D?* =C0O*-R?
¢) Chang minh M luén di chuyén trén mot duong tron ¢ dinh.

—

OMC = OMB + BMC = OEB + EAB = 90° hay M luén di chuyén trén duong tron
duong kinh OC ¢4 dinh.

(2,0 diém)

Tim tat ca cac s6 nguyén duong N sao cho N cd thé biéu dién mot cach duy nhét ¢ dang

2
Xy+l V6i X,y la hai s6 nguyén duong.
Xy +1
Loi giai
2
N =2 er<:>x2—ny—N+y:0<:>x(Ny—x):y—N (1)
Xy +1

Vé6i N =1 dé thiy c6 vo sb cach biéu dién N theo x,y

la cac bo sé dang (x,y)=(a,a+1) (aeN")

Vaéi N >2

Néu y=N=x=N?

Néu y=N thi (1)= y-Nix=|y-N|>x

suy ra trong hai s6 y; N c6 it nhat mot s6 16n hon x
=>Ny—-x>0=>y-N>0=y>N=y>X

Tr ()= y-NiNy—x=y-N>Ny—-x>2y—-x>y+(y—x)>y= N <0 (loai)

2

Vay véi N > 2 thi ta c6 mot biéu dién duy nhét & dang 2.
Xy +1
Céch khac.
: X2 +y
+) N =1c6v0s6bd (x;y) cédang (k;k+1) (k e N)thoa mén =N.
Xy +1
Suyra N =1 loai
+) N =1
X +y ixy+1

= y(X*+y)=x(xy+1) i xy+1=y* —xixy+1

) X<Y =X FYSXY+Y<2Xy+2
2

= XY SXY+ XY =2Xy <2XY +2 = X ry
Xy +1

<2=N<2Vvoly.

) X2y = —(Xy+1)<—x<y’—x<y’<xy+1
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Bai 4.

=y -x=0=>x=Y’

N2 YY
y>+1
= x=N?

Vi moi N >1 thi cap (NN Ia duy nhat
(2,5 diém)
Cho a, b, ¢ la ba s nguyén duong sao cho mdi sé trong ba sé d6 déu biéu dién duoc
dudi dang liiy thira ciia 2 vé6i 6 mii tuy nhién. Biét rang phuong trinh bac hai
ax? —bx+c =0 (1) c6 ca hai nghiém déu 1a sb nguyén. Chizng minh rang hai nghiém caa
phuong trinh (1) bang nhau.

Loi giai
Céch 1:
bit a=2b=2";c=2" (k,m,neN)
Goi X;X, langhiém nguyén cta phuong trinh ax® —bx+c =0
Taco ax; —bx, +c=0=c=x(b-ax)>0=cix = 2"x tuongtw 2"ix, (1)
X +X, =2"" - x, >0
XX, = 2" X, >0

(2)

Tur (1);(2) = x,; %, 1a c4c lily thira véi s6 mil tu nhién cua 2.

Theo hé thac Vi-et: {

bit x, =2°,x, =2° (p,q e N) khong mat tinh tong quét gia st p>q.

Khi d6 %, +X, =2"* < 29(27 9 +1)=2"* = 2" 41=2"*1

Vi 2P0 41>2= 2" % >2=2"%9 |asb chin = 279 +1 lasé chan
=2 =1=p-q=0<= p=g=x =X, (dpcm).

Céch 2:

bat a=2";b=2";c=2" (m;n; peN).

Xét phuong trinh ax® +bx+¢=0 (1) c6 A=b’—4ac=2""-2"P"2

Dé phuong trinh (1) ¢6 nghiém nguyén thi A 1a s chinh phuong.
=22 -2"P2 =2 (keN) < 2mP? =(2"-k)(2" +k)

:{zm_kzzu M=2“‘1(1+2V‘“).

u<v)=2"=
2m—k=2v( )

Néu u=v thi 1+2"" 1asb 1é va khac 1 (vO ly).
Suyrau=v=k=0=A=0.
Do d6, phuong trinh (1) c6 hai nghiém bang nhau.
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