WOANHOC

CAC PE THI VAO LOP 10 CUA THANH PHO HA NOI

DE SO 15 - NAM 2010

Mon: Toan Chuyén - Thoi gian lam bai: 150 phit

Bai 1. (2,0 diém)

1) Cho n 12 s6 nguyén, chtimg minh A =n’ + 11n chia hét cho 6

2) Tim tat ca céc s6 ty nhiénn d& B =n*—3n” + 1 12 36 nguyén t6
Bai 2. (2,0 diém)

Cho phuong trinh : (m2 +2m + 2)x* — (m* - 2m + 2)x — 1 = 0. Goi x4, X, 12 hai nghiém cua

phuong trinh da cho.

1) Tim céc gid tri cua m dé xZ +x% =2x%(X1X, — 1)

2) Tim gi4 tri nho nhat va gid tri 16n nhat cta biéu thic S = X, + X,
Bai 3. (2.0 diém)

2010
;o . a + 2010
1) Cho a la s0 bat ki, Chtrng minh rang: >2
) & & Va2010 4+ 2009 —

2) Tim cic s6 nguyén x, y thoa man phuong trinh y* — x(x — 2)(x*=2x +2) =0
Bai 4. (3,0 diém)

Cho duong tron (O; R) va mot diém M nam ngoai duong tron.Pudng tron duong kinh OM

cat duong tron (O; R) tai hai diém E , F.
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1) Chimg minh giao diém I ctia doan thang OM véi duong tron (O;R) 13 tAm dudng tron

noi tiép tam gidc MEF.

2) Cho A 12 mét diém bt ki cua thudc cung EF chua diém M cua duong tron duong kinh
OM (A khéc E, F). Poan thang OA cit doan thang EF tai diém B. Chimg minh OA.OB =
R®.

3) Cho biét OM = 2R va N 1a mot diém bat ki thudc cung EF chira diém I ctia dudng tron
(O; R) ( N khic E, F). Goi d 1a dudng thang qua F va vudng géc véi duong thang EN tai
diém P, d cit duong tron duong kinh OM tai diém K (K khac F). Hai duong thang FN va

KE cit nhau tai diém Q. Chting minh rang: PN.PK + QN.QK < \/2—§R2

Bai 5. ( 1,0 diém)

Giai phuong trinh: x® —x"+ X —x*'+ X’ —x + 1 = 0.

LOI GIAI CHI TIET
Cau 1. (2,0 diém)
a) Cho n la s6 nguyén, chimg minh A = n? + 11n chia hét cho 6.
b) Tim tat ca cac sb ty nhien n dé B = n* — 3n? + 1 la s6 nguyén to.
Loi giai.
a) Taco A=(n—1)n(n+1)+12n : 6.
b) Taco B=(n>—n—-1)(n*+n—-1). Vin? —n—1<n?+n—1nén dé B la sb6 nguyén to
n = —1 (Loai)

thin?—n-1=1= . =n=2
n = 2 (Théa mén)

Cau 2. (2.0 diém)Cho phuong trinh (mg +2m + 2);}72 — (mz —2m + 2):1: —1=0. Goi z1, x5

la hai nghiém ctia phuong trinh da cho.
. £, o . I 2 p
a) Tim tat ca cac gia tri cia m deé 2 + 22 = 21,19 (2:1:1:}72 — 1).

b) Tim gia tri 16n nhéat va gia tri nhé nhat cia biéu thic S = z; + x5.
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Lai giai.

i m? — 2m + 2

T+ L= —"——

a) Theo Viet ta c6 m? 41— 2m+2  Theo gia thiét
T om + 2

m?>—2m+2=2
(1 + 22)? =4zizi = (M* —2m +2) =4 = )
m" —2m+2=-2

m?—2m =20 [m =)
= =

m? — 2m + 4 = 0 (V6 nghiém) m=2

e V6i m = 0, thay vao phuong trinh ta thiy théa man.
e V6i m = 2, thay vao phuong trinh ta thay théa méan.
Vay cac gia tri cia m can tim lam =0, m = 2.

m2 — 2m + 2

b) TacéS=$1+$2=m2+2m+2.

S—(3-22) = (2v/2 — 2)m? — 4(2 — V2)m — 4(1 — V/2)

m2+2m + 2
2—-1)(vV2m —2)? PR
= (V2-1)(vam —2) > (0= S >3- 2. Dau bing xay ra khi m = v/2.

m?2 +2m+ 2
—2/2 — 2Ym? — 4(2 )m — 4(2 2
_(3+2\/§)=( V2 )m ( +\/_)m ( +\/_)
m?2 + 2m + 2
_ 2
(\/§+1)(\/§m+2) < 0= 8 <3+ 2. Dan bing xiy ra khi m = —/2.
m2 4+ 2m + 2

Vay Smax = 3 + V2 khi m = —v/2 va Spin = 3 — v/2 khi m = /2.

Cau 3. (2,0 diém)

a®'° + 2010

——— > 2
a0 + 2009

b) Tim céc sd nguyén z, y théa man phuong trinh y? — z(z — 2) (22 — 2z +2) = 0.

a) Cho a bat ky, chiing minh ring

Lo gidi.
a) Ap dung Cauchy cho a2 + 2009 va 1 ta c6
a?™% + 2009 + 1 > 2+/a2°1° + 2009. Dau bing xay ra khi a?*'° + 2009 = 1 (vo 1i) = dpcm.

b) Dit ¢t = (z—1)%(t > 0) = phuong trinh c6 dang y*—(t—1)(t—1) = 0 = (yﬁt)(yw%) gt
=0
—

Q_.

y—t=-1 y=10 y=20
Vit>0nény+1t>y—1t= néntacod = = 2ht:)'é_ic
T
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Cau 4. (3,0 diém)Cho dudng tron (O; R) va mot diém M nim ngoai dudng tron. Dudng tron
duding kinh OM cat duong tron (O; R) tai hai diém E, F.

a) Chitng minh giao diém I ctia doan thang OM véi dudng tron (O; R) la tam cua duong
tron noi tiép tam gidc MEF.

b) Cho A la mot diém bat ky thuoc cung EF chia diém M ctia dudng tron dusng kinh
OM (A khac E va F). Doan thang OA cit doan thing EF tai diém B. Chiing minh
UEOB < I,

c) Cho biét OM = 2R va N la diém bat k¥ thuoc cung EF chita diém I ctia duong tron
(O; R) (N khac E va F). Goi d la duong thing qua F va vuéng géc véi dutng thang EN
tai diém P, d cit duong tron duong kinh OM tai diém K (K khéac F). Hai duong thing
FN va KE céit nhau tai diém . Ching minh ring PK.PK + QN.QK < \/TE RE.

Lai giai.

M

d
MEO = MFO = 90° = ME, MF la
tiép tuyén ctia dudng tron (0) = M’O la tia phan giac EOF = I1a diém chinh giita cung

EF = FEI, FI la cac tia phan giac MEF va MFE = I la tam dudng tron noi tiép tam
giac MEF.

. M
a) Goi S la trung diem MO = SE = SF = ZO

b) Goi H la giao diém ciia EF va MO = MO 1 EH.
Vi MO la duong kinh dudng tron (S) = MAO = 90° = AMAO «~ ABHO (g.2)
= 0OA.0OB =0OM.OH.
Xét tam gise MEO ¢6 MEO = 90°, EH | MO = OH.OM = OE? = OA.OB = R.
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¢) Vi MO = 2R = ME = MF = R\/3 = EH = RT‘/g EF = RV/3 = AMEF la tam

gidc déu = EKF = = 60°, PNQ Q= FNE =120° = KQNP la tit giac noi tiép duong kinh
KN
= KQN = 90°.

-
M s,

Goi T 1a giao diém ctia FI va [ va dudng tron (S) (chayS=1,T+#
Vi FT' la duong kinh nén FET = 90°, FKT =90°. Do N Ia tryc tam o tam giac KEF

nén KN | EF = KTEN la hinh binh hanh (cac canh dbi song song)
= KN = BT = EF(0t60°—%-R = ¢ = HN. sln{){]O—R;/g.

Goi P’ Q' lan lugt 1a hinh chiéu vudng goc ctia P, Q lén KN. Ta ¢

G
2Skone = PN.PK + QN.QK = KN(PP' +QQ') < KN.PQ = " 2:/3
khi va chi khi PQQ L KN, hay K = M.

. Dau béng x

Cau 5. (1,0 diém)Giai phuong trinh 28 — 27 + 2% — 2 4+ 28 — 24+ 1 =0.
Lai giai.

; 1\* 3 " R )
Vizc+z+1= :i‘:+§ +Z > () v4i Vxr nén ta co

iz I% . B
(ZP+z+D)(P -2+ -2+ -z +1) =20 4+2° +1—(I“+§) +1>0

Chiic cdc em luyén tép va thi dat két qua tot!
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