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PE CHINH THUC

Cau 1 (4,0 diém). Cho a,b,c 1a cac sd thuc duong. Chirng minh rang
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Céu 2 (4,0 diém). Cho ddy s (x,), neN" dugc x4c dinh boi
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p— . — n n
xl—2,xn+1——)C ,VneN .

n

Céu 3 (5,0 diém). Cho hinh chit nhit 4BCD ndi tiép duong tron (O). Goi M, N lan luot 1a trung

diém cac cung nho 3?7,247) Goi 1,J lan luot 1a trung diém cia OM,ON . Goi K la diém d6i xung
véi O qua M .
a. Chung minh rang tr gidc BJDK ndi ti€p duong tron.

b. Goi P,Q lan luot 13 hinh chiéu vudng goc ctia I 1én 4B, AC . Chimg minh rang AK 1 PQ.

Cau 4 (4,0 diém). Cho da thirc P(x) c6 hé s6 nguyén, bac 2 va hé s bac 2 bang 1 thoa man ton
tai da thirc O(x) c6 hé s6 nguyén sao cho P(x).0(x) la da thirc c6 tat ca cac hé sb déu la +1.

a. Ching minh rang néu da thic P(x) c6 nghiém thyc x, thi |x,[<2.

b. Tim tat ca céc da thuc P(x).

Cau 5 (3,0 diém). Trén mat phang cho 2n’ (n > 2) duong thing sao cho khong c¢é hai dudong nao
song song va khong c6 ba duong nao dong quy. Cac duong thang nay chia mit phing ra thanh cac
mién r01 nhau. Trong cac mién do, goi F la tap tat ca cac mién da giac c6 dién tich hitu han. Chimg

minh rang c6 thé t6 n duong thang trong sb 2n® duong thang da cho bang mau xanh sao cho khong
c6 mién nao trong tap F co tat ca cac canh mau xanh.
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Chii y: Nhirng cach giai khac HDC ma dung thi cho diém theo thang diém da dinh.

Cau N¢i dung Piém
1 Cho a,b,c 1a cac so thyc duong. Chung minh rang:
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Cong timg vé (1) va (2) ta c6 diéu phai chimg minh. Dau bang xay rakhi a=b=c.
2 A * 2 - *
(4d) | Cho diysé (x,), neN’ duge xc dinh boi R NP Tl JRVAP N
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Quy nap dugc x, >LLVa21=x ,  —x, =

Gia sir ddy (x,) bi chan trén suy ra day (x,) co giéi han hiru han va gia st

limx =a=a2>2.
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chuyén qua gidi han ta dugc a=— < a=1vo li
a

2
. x +x —1
To x ,=—2—2=2"—

n+l
n

Do d6 day s6 (x, ) khong bi chan trén suy ra limx, =+o0, két hop véi (1) ta dugce

limi 21 1=1

i=1 X; —

3 | Cho hinh chit nhat 4BCD néi tiép dudng tron (O). Goi M, N lan lugt 1a trung
(3d) . — — . .
diém céc cung nho BC,AD . Goi 1,J lan lugt 1a trung diém cia OM,ON . Goi K
1a diém dbi xtmg v6i O qua M .
a. Chimg minh ring tr gidc BJDK ndi tiép dudng tron.
~ 14 A 1
D¢ thay rang OJ = EON; OK =20M . Do dé6 ta dugc OB.OD = 0J.OK .
Theo tinh chat phuong tich thi ta c0 KBJD ndi tiép.
b. Goi P,O lan luot 13 hinh chiéu vudng goc ciia / 1én 4B, AC . Chimg minh ring
AK 1 PQ.
1 . .
Taco OI.OK = EOA.2OA =04’ nén 04 1a tiép tuyén cia (A]K )
Do d6 ta co Ol ~ KO, do 46 KAM — AMO—~ AKO—~ MAO - OAl = MAI . Do
do, AI, AK lién hop ding giac voi goc BAC .
Ta gidc APIO ndi tiép va nhan A7 1a duong kinh. Do AK, Al lién hop goc nén
AK la duong cao tam giac APQ tucla AK | PQ
4 Cho da thtc P(x) ¢ hé s nguyén, bac 2 va h¢ s6 bac 2 béng 1 thoa man ton tai
(4d)

da thire O(x) c6 hé s6 nguyén sao cho P(x).0(x) la da thirc ¢6 tht cd céc hé s

déula +1 .

a. Ching minh rdng néu da thic P(x) c6 nghiém thyc x, thi |x,[<2.

Dong nhat hé s6 tu do trong da thire P(x).0(x) suy ra

P(x):x2 +axtl véi ae’Z.

V61 a=0 hay a =21, nghi€ém néu c6 thoa man.

Néu |a|>2 thi P(x) c6 hai nghiém x,, x,, ciing la nghiém cia
H(x)=P(x).0(x)=x"+a, x"" ++a,a =41

Hay H(x,)=x+a, x'" +-+a,=0,i € {1;2}




Vi x, #0 ,suyra
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Suyra |x|<2 voi ie{1;2} (¥).

b. P(x):x2+axil voi aeZ.
Véi a=0 hay a==1,tacod thé chon Q(x)zl. Vay a =0, a ==l théa man.
Néu |a|>2 thi P(x) c6 hai nghiém x,, x,, véi |x| <2 véi ie{1;2}

Khi do |a|:|x1 +x2|S|xl|+|x2|<4

Véi a=12 suyra P(x)=x"£2x+l

P(x)=x"+2x—1 c6nghiém x,, =+1++2 khong thoa man (¥)

Véi P(x)=x"+2x+1=(x£1)" tachon O(x)=x7F1 twong img thoa min.
V61 a =13 thir nghiém, khong théa man (*).

Vay céc da thuc P(x) thoaman la

P(x):x2 +1;P(x):x2 ixil,P(x):x2 +2x+1

Gd)

Goi L latap cac duong théng da cho. Chon mot tap 16n nhat B < L sao cho khi to
cac dudng trong B bang mau xanh thi khéng c6 mién nao trong F co tit ca cac
canh mau xanh.

bat B| =k, tas& chira k >n 13 bai toan duoc giai quyét. Ta 1am nhu sau:

T6 cac duong trong tdp L\ B bing mau d6. Mot diém duoc goi 1a xanh néu né 1a

giao clia hai duong thang mau xanh. Thé thi c6 C. diém mau xanh.

Ta xét mot dudng mau do / bat ki. Boi tinh 16n nhat cia B nén phai c6 it nhat mot
mién Ae F cb duy nhéat mét canh mau d6 va nam trén 7 (vi néu nguoc lai mién
nao cling ¢6 hai canh do va c6 mét canh nam trén / thi ta t6 / mau xanh van thoa
man, diéu nay vi pham tinh l6n nhét cua B ). Vi 4 coit nhét ba canh, nén it nhat
hai canh ndo d6 mau xanh cit nhau, nén A c6 it nhat mot dinh xanh, goi day la
dinh xanh lién két voi duong do /.

Vi mdi diém xanh thudc bon mién (giao cua hai dudong xanh), n6 sé lién két véi
nhiéu nhat 4 dudng do. Vi thé s6 duong thing d6 nhiéu nhat chi co thé 1a 4C; .
Mit khéc , s6 duong thang mau d6 1a 2n° —k, vi thé ta dugc 2n° —k <2k (k-1),

suyra 2n° <2k’ —k<2k’=k>n.




