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Cau 1. (3 diém)

a) Cho hamsb y=x*-3x*+4 c6 do thi (C). Goi A, B la cac diém cyc tri cua (C). Tim
toa 46 diém M thudc Parabol (P): y = x* sao cho tam giac AMB vuéng tai M .

b) Cho hinh chép tir gidc déu S.ABCD c6 canh ddy bang a, tdm O. Goi M, N 1an luot Ia
trung diém SA va BC. Biét goc gitra MN va mit phang (ABCD) la 60°. Tinh do dai

MN .
Cau 2. (2 diém)

=6a,,—a, —24.(-1)". Tim lim Zi.

k=1 ak

Cho day s6 (a,) xéac dinh boi a, =6;a, =14;a

n+2

Cau 3. (2 diém)

a) Tim cac da thirc P(x) thoa man: P(2x)=P'(x).P"(x) véimei X .
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Xy
X+Yy

b) Tim s nguyén duongX, y va sd nguyén td p sao cho:

Cau 4. (2 diém)
Cho hinh thang ABCD day 16n 1a CD .Goi E 1a giao diém cta hai dudng chéo. Piém F 14 trung
diém ciia cung BC (khong chira diém E ) ciia duong tron ngoai tiép tam giac EBC. Puong thang
EF va BC cit nhau tai G . Pudng tron ngoai tiép tam giac BFD cit tia DA tai H. Pudng tron
ngoai tiép tam giac AHB cat AC va BD lan luot tai M va N. BM cat GH tai P; GN cat AC tai
Q.

a) Chimg minh ST //AB va bén diém C; D; H; G noi tiép duong tron.

b) Chung minh ba diém D; Q; P thang hang.

Cau 5. (1 diém) Mdi dudng chéo cua da gidc déu 2018 canh da duoc son mot trong n mau. Biét
rang hai dudng chéo cit nhau tai mot diém bén trong da giac thi t6 mau khac nhau. Hay tim gia
tri nhé nhat ciia n c6 thé duoc?



HUONG DAN CHAM 11 TOAN

Cau 1:

a)
x=0
y’:0<:>3x2—6x:0<:>[ :
X=2

Ta c6 cac diém cyc trj ciia (C) 1a: A(0;4) va B(2;0).

Goi M(x;xz) thuoc (P). Khi do: AM =(x;x2—4) va “éﬁ:(x—z;xZ). Vi A B khéng thuoc

(P) nén

tam gidc AMB vuong tai M <> AM.BM =0 x(x—2)+ ¢ (x* ~4) =0 & x(x* ~3x—2) =0
x=0

<:>x(x+1)2(x—2)=0<:> X=-1.
X=2

Vy c6 ba diém thuoc (P) dé tam giac AMB vuong tai M 1a M, (0;0), M, (-L1), M,(2;4).
b)

Vi S.ABCD 12 hinh chép déu nén SO L (ABCD)
Goi H 1a hinh chiéu cia M trén (ABCD) = H 1a trung diém cia AO.
Ap dung dinh li cosi vao tam giac CHN , ta c6
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Co HN 1 hinh chiéu ciia MN trén (ABCD) = (MN,((ABCD)))=(MN,HN)=MNH = 60°

2 2
HNZ:CH2+CN2—2.CH.CN.COS45°=(%.a\/§j +(g) —2.%.&/5%



a5
HN HN 202 aJ10

coSMNH =—— = MN =
MN

cosMINH  cos60° 2

Vay MN =

a+/10
2

Cau 2:

+) Dya vao phuong trinh dic trung, tinh dugc cong thirc s6 hang tong quat cua day 1a
a = %[(3+ 2\/5)n +(3—2J§)" —6.(—1)”} .

Chira lima, =+o0.

+) bat c, :(l+\/§)n +(1—\/§)n thi limc, =+ vac,,=2c,—C, ;.

1 2 2c, O N 1
c C..C.

C

n n-1

C, 4C,C c,C

n~n+l n~n-1

Cn—lC C n+1~n

n-n+l

QD

n+1

+) Tir d6 duoc zi=1+ 1.1 1 1

k=1 S a4 k=2 a GG GG,

Suy ra Iimzi=%+

k=1 ak

|~

Cau 3;

a) Xeét P(x)=C const, nén P(x)=0 thoa man.

Xét degP=n,n>1,suyra degP'=n-1degP"=n-2.
Tir phuong trinh ban dau suy ra n=(n-1)+(n-2)<n=3.
bat P(x)=ax’+bx’+cx+d.
Suyra P'(x)=3ax’+2bx+c, P"(x)=6ax+2b va P(2x)=8ax’+4bx* +2cx+d.
Ta c0:

P(2x)=P'(x)P"(x)

< 8ax® +4bx® +2cx+d = (Bax2 + 2bx+c)(6ax+ 2b)

<> 8ax® +4bx* + 2cx +d =182’ +18abx” +(4b” +6ac ) x + 2bc

Dong nhét hé s6 2 vé ciia phuong trinh trén, ta co:



8a=18a

4
4h =18ab =—

, =% . Do d6 P(x)=gx3.
2c =4b” +6ac bec=d=0
d =2bc

4
Vay, P(x)=0 hoac P(x):§x3.
b) Bing quy nap dé dang ta ching minh dugc P(xn) = Xn + 10, Vn = 0; 1;2;3;...Ta ¢
Xy* = p(x+y)=x|py,y| px.
Do d6 voi moi sb6 nguyén to q = p taco v, (X)<v, (Y) <, (%)

Nén v, (x)=v, (y) va ‘vp(x)—vp(y)‘sl. Do d6 X = py hodc X =Y hodc Y= pX.
Néu x=py=py*=p(py+y)=y’=p+1=p=y’ -1=(y-1)(y* +y+1).

Dodd y-1=1y*+y+l=p=y=2p=7,x=14.
Néu x=y = x* = p.2x = x* =2p, mau thuin do V2<X3)e{1, 2} khong chia hét cho 3.

Néu y=px= p’x* = p(x+ px)= p°x* =1+p, Vo ly.
Vay (x,y,p)=(14,2,7).

Cau 4:




+ Ta d& dang ching minh duoc bé dé&: Cho tam giac ABC diém DeBC. Ta ¢
sin/BDA BD AC

sinZCAD CD AB
+ Goi T=FHABC Va S=FGn~DA. Dé thay duong thang di qua 4 diém F,GES la

duong phan gidc cia goc BgC, Taco
/TFC = Z/EFC = /BFC — /BFH =180° — /BEC — /BDH
=180° — /.DEA— ZEDA = Z/DAE

+ Trong tam giac BFC v6i T e BC, taco
sin ZBFT _ BT C_F_E:ﬂ_ sin /EDA  AE
sinZTFC CT BF CT CT sinZDAE ED
AE _AS

+ Mat khac, vi ES 1a phan giac cua goc AED nén —=—
ED SD

Do do E=A—S:ST PAB
CT SD

Ta lai co:
Z/SHT = ZSHF = #/DBF = Z/EBC + ZCBF = ZEBG + Z/BEG = ZEGC = ZSGC.
Do do tor gidc SHTG ndi ti€p duong tron.

Tir d6 suy ra Z/SHG = ZSTG =180° — /GCD = CDHG noi tiép dudng tron.
b)

Ta dé ching minh dugc AHBG ndi tiép, tir d6 suy ra A, H,B,G,M, N cung thuoc mot duong

tron.

Ap dung dinh 1i Pascal cho luc gidc AHBGMN ndi tiép duong tron, véi D= AH ~BN,

Q=GN AAM, P=GH ~BM
Taco D,Q,P thang hang (dpcm).

Cau 5:



Az A

Aqpos

Aqp10

Ta goi nhitng dudng chéo qua tim dudng tron ngoai tiép da gic 1a cac dwong chéo chinh. Pa
gidc déu 2018 dinh nén c6 1009 dwong chéo chinh cing qua tim. Nhu vay 1009 dudng chéo nay
phai khac mau. Nén n > 1009, ta chtng minh n = 1009 13 gi4 tri nh6 nhat can tim.

That vay xét dirong chéo chinh A1Aiono , ta giit dinh A1 va cho dinh A1ooe di chuyén dén nhiing
dinh cac dinh tir A1009, ..., dén Az theo cung mot chiéu dugc 1007 duong chéo khong qua tam.
Tuong tu giit dinh A1o010 va cho dinh A1 di chuyén theo cting mot chiéu tir Azo1s dén Az ta ciing
dugc 1007 duong chéo khong qua tam.

Nhu vay tng véi mot duong chéo A1Aio10 ta ¢6 thém 2014 duong chéo khong qua tam va khong
cling cit nhau tai diém bén trong da giac. Ta to 2015 dudng chéo nay cing mot mau. Do d6 ta s&
¢6 1009 nhom duodng chéo duge t6 1009 mau khac nhau.

— Néu ¢6 cach t6 mau nhoé hon 1009 mau, thi vo 1y! Vi c6 1009 dudng chéo clng cat nhau tai
tam nén khong thé to 1008 mau thoa dé bai

— Bay gio 1ay bat ky dudng chéo MN ( mau ctia MN tring véi mot trong hai mau ctia dudng
chéo chinh MM hoidc NN”) Trén cung nho MN ludn ton tai mot dinh cia da giac, gia sur 1a dinh
X, ta v€ duong kinh XX, R0 rang duong chéo chinh XX’ nay s€ khac mau vdi cac duong chéo
chinh MM”; NN”.

Vay ¢6 it nhat 1009 cach t6 mau cac duong chéo thoa dé.



