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Thai gian lam bai: 120 phut (khong ké thoi gian phdt dé)

Bai 1 (2,5 diém)

1+5
o

a) Tim mdt da thirc bic hai Q(x) v6i hé s6 nguyén sao cho a 13 nghi¢m cia O(x).
b) Cho da thirc P(x)=x* —x* —x+1.Tinh gi4 trj ctia P(ct).
Bai 2 (3,0 di¢m)

Cho A, B 14 hai diém c6 dinh nim trén dudng tron tdm O, ban kinh R. Gia sir C 1a
diém c6 dinh trén tia d6i cua tia BA. M{t c4t tuyén thay dbi qua C cit dudng tron (O) tai
D va E (D nim giita C, E). C4c dudng tron ngoai tiép cic tam giac BCD va ACE cit
nhau tai giao diém thir hai M. Biét ring bon diém O, B, M, E tao thanh tir gidc OBME.
Chirmng minh ring:

a) Tt gidc OBME ndi tiép.

b) CD.CE=CO?-R2,

¢) M lubn di chuyén trén m6t duong tron ¢ dinh.
Bai 3 (2,0 diém)

Cho a =

Tim tét ca c4c sb nguyén duong N sao cho N c6 thé biéu dién mot cach duy nhét &

dang —+-Jl’ V6i x, y 12 hai sb nguyén duong.

Bai 4 (2,5 diém)

Cho a, b, ¢ 12 ba s6 nguyén drrong sao cho mdi s6 trong ba sé d6 déu biéu dién dugc
& dang lity thira ciia 2 véi 6 ma ty nhién.

Biét ring phuong trinh bac hai ax?-bx+c=0(l) c6 ca hai nghiém déu la sé
nguyén. Chimg minh réng hai nghiém cia phuong trinh (1) bing nhau.

Hét
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San pham cia: “Nhém Todn Tiéu Hoc-THCS-THPT VIET NAM”

LOI GIAI PUQC THU'C HIEN BOI

Tap Thé Gizo Vién Nhém Toan “Tiéu Hoc — THCS — THPT VIET NAM”
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NHOM TOAN

TIEU HOC - THCS - THPT VIET NAM

Ta Thi Huyén Trang Nguyén Tri Chinh Hoang Duwong
Thing Vii Pham Thu Tran Lénh Anh
Pham Thu Ha Viét Diing Lé Hop
Nguyén Lan Anh Pham Vian Tuin Lé Huwong
Ngo Nguyén Quéc Min V6 Quang Min Tran Hung Quéan
Lé Quynh Trang Lé Minh Dirc Lé Thi Hoang Hanh
Buii Quoc Trong Pham Duy Nguyén Nguyén Hung
Nguyén Minh Toan

Bai 1. (2,5 diém)

Cho a= 1+2\/§

a) Tim mot da thirc bac hai O(x) v6i hé s6 nguyén sao cho ¢ 13 nghiém cua O(x)

b) Cho da thitc: P(x)=x"—x*—x+1. Tinh gid tri clia P(a)

Loi giai

a).Tim mot da thic bac hai O(x) v6i hé s6 nguyén sao cho « 13 nghiém cia O(x)

Cach 1:

1+\/§

Coa=——2a
2
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—1=V5=40"-4a-4=0=a’—a-1=0.

Trang 2
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Phuong trinh x*> —x—1=0 c6 hé s6 nguyén va c6 2 nghiém o = !

Vay Q(x) = x” —x—1 thoa yéu cau bai.

Cach 2:
Co a5 g g1V
2 2
+ =1
Ta co a+p
a.f=-1

Phuong trinh c¢6 hé s nguyén nhan o, £ lam nghiém 14 x> —x—1=0
Vay Q(x) =x” —x—1 thoa yéu cau bai.

D) P(x)=x"—x"—x+1=x"—x"' ¥ +x —x+1
P(x)=x3(x2—x—1)+x3—x2—x+x2+1
P(x)=(x"—x-1(x’ +x)+ x> +1

Pla)=(a’—a-1)a’ +a)+a’ +1.

P(a)=0+a’+1 (Do a la nghiém cta phuong trinh: x* —x—1).

Ma a’*+1=a+2 nén

+2= .
2

1+\/§ 5+\/§
2

Pa)=a’+l=a+2=

Vay P(a)=> +2*/§.

Bai 2. (3,0 diém)

Cho A4, B 1a hai diém c6 dinh nam trén duong tron tim O, ban kinh R . Gia sa C 1a diém cb

dinh trén tia déi cta tia BA . Mot cdt tuyén thay d6i qua C cat duong tron (O) tai D va E (
D nam giita C, E ). Cac dudng tron ngoai tiép cac tam gidc BCD va ACE cit nhau tai giao
diém tha hai M . Biét rang bon diém O, B, M, E tao thanh ti gisic OBME .

Chtrng minh rang:

a) Ta giac OBME ndi tiép.

b) CD.CE =CO* —R*.

¢) M ludn di chuyén trén mot dudng tron ¢ dinh.
Loi giai
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a) Chung minh t&r gisc OBME i tiép.

@:21@:2?&*:23}\&*:2(@?}—%)
:2(1800—1@—%)

—360°— EOB - 2EMB

suy ra EOB + EMB =180° hay tir gisc OBME ndi tiép.

b) Chtng minh CD.CE = CO* —R*.

Cach 1.

Ké CF 1a tiép tuyén cua (0), suyra CF L OF = CF* =CO* -OF* =CO*-R* (1)
Mait khac: ACDF -~ ACFE (g.g)

(C;_? = 2_1; = CF* =CD.CE (2)
T (1) va (2) tac6 CD.CE =CO* —R*.
Cach 2.

Goi 7 la trung diém DE .

Co6 CD.CE =(CT-TD)(CT+TE), TD=TE

=CT?-TD?* =CO*-0T?*-TD? =CO* - 0OD* = CO* - R?
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Bai 3.

¢) Ching minh M ludn di chuyén trén mot dudng tron ¢b dinh.

OMC = OMB + BMC = OEB + EAB = 90° hay M luén di chuyén trén duong tron dudng
kinh OC c¢6 dinh.
(2,0 diém)

Tim tit ca cac s6 nguyén duong N sao cho N c6 thé biéu dién mot cach duy nhat & dang

2
+1 . . Z
TV i x,y la hai s6 nguyén duong.
xy+1

Loi giai

2
N=2 Ty @xz—ny—N+y:O<:>x(Ny—x):y—N(1)
xy+1

Vé6i N =1 dé thay c6 vo s6 cach biéu dién N theo x, y
12 cac bd sb dang (x,y):(a,a+1) (aeN*)
Véi N =2
Néu y=N=x=N’
Néu y# N thi (1)2y—fo:>|y—N|2x
suy ra trong hai s6 y; N c6 it nhat mot s 16n hon x
>N-x>0=2y-N>0=>y>N=>y>x
Tu (1):>y—NfNy—x:>y—N2Ny—x22y—x2y+(y—x)2y:>N£O(loai)

2

X4y
xy+1

Vay véi N >2 thi ta c6 mot biéu dién duy nhét ¢ dang

Cach khac.

2

1) N=1¢6vdsébo (x;y) cé dang (k:k+1) (ke N)thoa man = +T _
Xy +

Suyra N =1 loai
+) N#1
x4y ixy+l

:>y(x2+y)—x(xy+l) Cxy+l= 7 —xixp+1
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Bai 4.

Hx<y=>xX+y<xy+y<2xy+2

2

X +y
xy+1

=SxT+y<xy+ay=2xy<2xp+2= <2=>N<2voly.

+) ny:>—(xy+1)<—x<y2—x<y2<xy+1

:>y2—x=02x=y2

:>N=y2+y=y
y +1
= x=N?

Véimoi N >1 thicap (N*;N) la duy nhat
(2,5 diém)

Cho a, b, ¢ 1aba s nguyén duong sao cho mdi sé trong ba s6 d6 déu biéu dién dugc dudi
dang iy thira cia 2 v6i s6 mil ty nhién. Biét ring phuong trinh bac hai ax® —bx+c=0 (1) co

c4 hai nghiém déu 13 s6 nguyén. Chimg minh rang hai nghiém cuia phuong trinh (1) bang nhau.
Loi gidi

Cach 1:

biat a=2"p=2";c=2" (k,m,n € N)

Goi x,;x, 1a nghiém nguyén ctia phuong trinh ax” —bx+c =0

Tacod ax; —bx,+c=0=c=x(b—ax)>0=cix, = 2" x, tuongty 2":x, (1)

I— X +x,=2"" x>0
Theo hé thitc Vi-et: = (2)

XX, = omk x,>0
Tur (1);(2) = x5, 1 céc lily thira véi sé mil tu nhién cua 2.

bat x, =27,x, =21 (p,q € N) khong mat tinh tong quat gid sit p>gq .
Khi d6 x, +x,=2"" < 20(270 +1)=2"* =277 +1=2""7

Vi 2779 +12>2=2"%>2=2""7 [as6 chdn = 277 +1 la s chén

=2 =1=2p-qg=0 p=g=x,=x, (dpcm).
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Cach 2:

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

Xét phuong trinh ax® +bx+c¢=0 (1) c6 A=b* —4ac=2""-2""",
Pé phuong trinh (l) c6 nghiém nguyén thi A 1a sb chinh phuong.

=2 2" = (keN) 2" =(2"—k)(2" +k)

:{2: :Igzi (u<v)=2" :¥:2“(1+2”‘).
Néu u#v thi 142" 1a sd 1é va khac 1 (vo 1).
Suyrau=v=k=0=>A=0.

Do d6, phuong trinh (1) ¢6 hai nghiém bang nhau.

HET
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