SO GIAO DUC VA PAO TAO HA NQI PE THI OLYMPIC NAM HOC 2018 — 2019
TRUONG THPT KIM LIEN Mén: TOAN - Lép 11

Thoi gian lam bai: 150 phit, khong ké thoi gian phdt de.

Céu 1(3,0 diém). Giai phuong trinh: 2 cos’ x.sin x —2sin’ x.cos x = sin” 4x.

2
X

Cau 2 (2,0 diém). Giai phuong trinh = x—2/x +6.
3-+/x

Cau 3 (4,0 diém). Cho s6 thuc a € (0;1) va day sd (u,) xac dinh bai:

u =1
W) *
u,,=iau, +a-1 ,neN.

a) Goi (v,)la ddy s6 xac dinh béi v, =u +1. Chimg minh rang day s6 (v,)1a mot cap sd

nhan lui vo han.

b) Tim tat ca cac gi tri cia a biét ring: lim(u} +u +...+u’ +n)=4.
Céu 4 (3.0 diém). Danh sach ding ki du thi Olympic cdp trudng cua 1op 11A ¢6 25 hoc sinh,
moi em ding ki du thi mot mon trong s6 cac mén: Toan, Van, Tin hoc, Sinh hoc, Lich St, Vat
1i, Hoéa hoc, Anh va bia Li. Trong d6 ¢6 6 hoc sinh dang ki du thi mon Toan va 5 hoc sinh déng
ki du thi mén Anh. Chon ngiu nhién 3 hoc sinh trong danh sach trén, tinh xac suat dé trong 3
hoc sinh d6 c6 ca hoc sinh dang ki du thi mon Toan va hoc sinh dang ki du thi mén Anh.
Céu 5 (6.0 diém). Cho hinh 1ap phwong ABCD.A’B’C’D’ canh bang 1. Ly diém 7 thudc canh
AB, diém E thudc canh DD’ sao cho AI=D'E=x,(0<x<1) .

a) Chirng minh /E vudng goc voi A'C .

b) Tim x dé goc giita hai dudng thang AC' va DI bang 60".

c) Goi M,N lan luot 1a trung diém cua cac canh 4B, A'D'. Xac dinh giao diém K cua mat

B'C"

phing (CMN)véi dudong thing B'C' va tinh ti sd

Céu 6 (2.0 diém). Cho cac sd thuc khong 4m a,b,c thoa min a’ +b> +c¢* —3b<0. Chung

! + 4 + 8 >1
(a+1)2 (b+2)2 (c+3)2_'

minh rang:

Thi sinh khéng dwoc si dung tai liéu. Thay cé coi thi khéong gidi thich gi thém.
Hovaténthisinh: ... e SBD T .
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CAU NOI DUNG PIEM
2cos’ x.sin x —2sin’ x.cos x =sin’ 4x
&> 2cos x.sin x(cos” x —sin® x)(cos” x +sin” x) =sin” 4x L5
. ) | .
<> sin2x.cos2x =sin’ 4x < Ssin 4x =sin’ 4x
1 —
3 diém) _ dx=krx x=k7
sin4x =0 1,5
= R= dx="1kor o x=£+k£,keZ.
sin4dx =— 6 24 2
2 b4 S Vs
4x=—+k2r X=—+k—
L 6 | 24 2
Diéu kién xac dinh: x >0;x #9.
2 2 1,0
X X
=x-2Jx+6—— —x+2(3—\/;)<:>( j = +2. :
) 3-+x - J_ 3-4x ) 3-x
(2 diém) Y o
— =-2Jx+6
& 3 \/; = * \/; <:>x=8—2\/7. 1,0
X =—1 X = \/; -3
3—+x
a)Taco u  =au +a—-1<u  +1= a(uj +1). Suyra v, =av,. 1,0
Nhu vay ddy s6 (vn) 1a cap s6 nhan voi cong bdi @ nén no 1a cap s6 nhan It vo han. 1,0
2(1-a") 2(1-a")
3 b) Ta dugc VAV by, = :>u13+u§+...+uj+n:1—
(4,0 diém) a a 1.0
2(1-a")
lim(ul3 +u; +otu’ +n):4 =>lim——~*=4
! l1-a
2(1-a"
Vi O<a<1 nén lim ( ): 2 = 2 =4<:>a:l. 1,0
l1—a l-a 1-a 2
T 1a phép thir ‘Chon ngéu nhién 3 hoc sinh trong s6 25 hoc sinh’. Ta ¢ : |Q| =C,..
Goi 4 1a bién ¢b : 3 hoc sinh duge chon ludn ¢6 hoc sinh du thi mén Toan va hoc sinh du thi | 0,5
mon Anh. Ta cé cac trudng hop sau thuan loi cho bién ¢b 4 :
e (6 1 hoc sinh chon moén Toan, 2 hoc sinh chon mén Anh ¢6 : Cé.CS2 kha nang
4 e (6 2 hoc sinh chon moén Toan, 1 hoc sinh chon mén Anh ¢6 : C62 .CSl kha nang
(3,0 diém) ) . . ) . . . o 2,0
e (o 1 hoc sinh chon mon Toan, 1 hoc sinh chon mén Anh, 1 hoc sinh chon moén khac
(Van, Tin, Sinh hoc, Lich sir, Vat Li, Hoa, Dia 1) ¢6 : C,.C.C,, kha ning.
Q
Q| = C;.C2 + C:C} + C,CiC},. Vay x4c suat clia bién ¢6 4 1a P(4) = | | 555 _ 1 0.5
Q] 2300 460 ’




5
(6,0 diém)

Pit A'B'=a;A'D'=b,A'A=c. K
a) Ta co: A'C=a+b+c.

Lai ¢6: IE = IA+ AD + DE A \ s

’

=—xa+b—(1-x)c. \
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A'CIE = (5+B+E>.(—x5+l§—(l—x}2)
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=—xa +b —(1-x)c =—x+1-(1-x)=0. B -t

Suyra A'C LIE. A M B

3.0

o] _
izl

\(ﬂ+ﬂ)(@+ﬁ+ﬂ)\ |_1+x|

[i]ac’ RN

b) Tacéd: cos60’

|—1+x| 1

\/1+x2.\/§ _E

Suy ra: o3’ —8x+1=0< x=4-4/15.

1,5

¢) Goi M 1a trung diém canh 4 B’

Trong (A'B'C'D"): ké dudng thdng di qua N va song song véi C'M 'cét dudng thang

B'C'tai K. Khidé K 1a giao diém cua miat phang (CMN)véi duong thang B'C'.
B'K 5

Ap dung dinh 1i Ta-1ét ta tinh duoc: ==.
B'C'" 2

1,5

(2 diém)

1 4 8
2+ 2+ 2"
(a+1) (b+2) (c+3)
Ta thiy: @’ +b* +¢* —2a—4b—2c+6=(a—1) +(b-2)" +(c—1)’ 20, theo gia thiét
thi a* +b* +c¢><3b.Suyra 3b—2a—4b—2c+6>0 hay 2a+b+2c+10<16.

Dit P =

0,5

S g X +y* 2 2xy 2 2 2 2 2
Véihais6 x,y >0 taco: =@ +y)x+y) =28x7y".

(x+y)* >4xy

Do do: iz > _8 )]

1
— 4+
? (x+y)2

Xy
Ap dung (1) ta co:
1 N 4 S 8 . 1 1 S 8

(ar1y b+2) (b V([ b .V (43 ( b %
(a+2+2j (a+2+2J (a+2+c+5j

0,5

2
2 8 >+ 8 >28. 8 7 = 16 >
(a+127+2j (c+3) (a+127+c+5) (2a+b+2c+10)

Theo gia thiét va ching minh trén thi 0<2a+b+2c¢+10<16,= P>1.

0,5

Khi a=1,b=2,c=1thi P=1.

0,5

Hoc sinh lam theo cdch khdc, néu ding van dwoc dii diém t6i da nhw dap én qui dinh.
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