SO GIAO DUC VA PAO TAO HA NOI PE THI OLYMPIC NAM HQC 2016 - 2017
TRUONG THPT PA PHUC MON: TOAN - LOP: 11
Thoi gian lam bai: 120 phut
Cau 1. (4,0 diém)
1. Tim m dé phuong trinh sau c6 ding 2 nghiém thudc [0;72']
(2sinx —1)(2cos2x + 2sinx + m) =1 —2cos2x (V6éi m 14 tham s)

2. Chirng minh tam gidc ABC thdéa man:
sind + sinB + sinC =1 + cosA + cosB + cosC thi tam giac ABC vuodng.
Céu 2. (2,0 diém) Tinh gié tri biéu thuc:
0 2 1 2 2 2 2 2 2 2
A= (CZOIS) - (CZOIS) + (C22018) - (C23018) o= (szgllss) + (szglls?) - (szt())lliz) + (szglls)
Ciu 3. (4,0 diém) Ching minh rang day s6 sau ting va bi chan trén

u, =\/3+\/3+...+\/§ (n dau cin)

Cau 4. (4,0 diém)

u, = 2018

Tim gi6i han day s6 (u,)x4c dinh nhu sau: " 1
uZH = u:+2018n s (n 2 1)

Céu 5. (6,0 diém)

Cho tir dién ABCD. Mot mit phang (o) song song voi AC va BD cit tir dién theo thiét
dién 1a tir giac PQRS.

1) Chimg minh rang PQRS 1 hinh binh hanh.

2) Xac dinh mit phang () dé PQRS 1 hinh thoi.

3) Xac dinh mit phang (o) dé PQRS c6 dién tich 16n nhét.

Chu y: Can bo coi thi khong giai thich gi thém.

Ho va tén thi Sinh: ..o

S6 bdo danh: .....................



SO GIAO DUC VA PAO TAO HA NOI

KY THI OLYMPIC NAM HOQC 2016 - 2017

TRUONG THPT PA PHUC MON: TOAN - LOP: 11
PAP AN BIEU PIEM
Cau Yéu cau Piém
1. (2,0 diém)
1 Phuong trinh da cho twong duong vai: (2sinx —1)(2cos2x+m—1)=0 0,5
4,0
V01s1nx—§<:>x——vx——e[0 7r]
Dé phuong trinh di cho c6 dang 2 nghiém thudc [O; 7[] thi phuong trinh : 0,5
— 5
cos2x = vO nghiém hoac c6 hai nghiém x = % X= ?7[ .
Tudotaduocm<-lv m>3vm=0. 0,5
2. (2,0 diém)
sinA + sinB + sinC =1+ cosA + cosB + cosC 1,0
A+ B A-B C C A+ B A-B C
< 2sin cos + 2sin—cos— =1+ 2cos cos +2cos* = —1
2 2 2 2 2
C — C C C — C
< 2c08—cos + 28in—cos— = 2sin—-cos +2cos* =
2 2 2 2
C C C
< (cos —cos—)(cos——sin—) =0
2 2
A B = C — 190
A-B C A-B=-C
cos =cos— A=B+C
o C2 c a8 7 C olB=d+C
coS— = Sin— 2.2 2 T
2 c_C. zm |C=3
12 2 2 -
Vay tam giac ABC vudng tai A4, tai B hodc tai C
2018
Xét dang thu:c(l x) 18.(1+x)2018 =(1—x2) 0,5
2018 Y 5 \k , , 2018
2 +) Ta co(l X ) Z szg( ) suy ra hé so cta so hang chira x~ "la—-C), 0.5
(2,0) k=0 ’
1,0

+) Ta cc')(l — x)2018 .

2018 ws 2018
Zczms Z 018x




2018

Suy ra h¢ so6 cua s6 hang chlrax™ " 1a

o 2018 1 2017 2 2016 3 2015 2018 ~0
Co1sCaois = Cao1sCaons + CooisCanis = CooisCanis + -+ Crgis Cogrs
2 2 2 2 2
_ {0 e 2 (3 (2017 2018
- (CZOIS) (CZOIS) + (CZOIS) (C2018) T (CZOIS ) + (C2018 )

A 4 1009
Vay A==—-C

2

(4,0)

Diy sb (u,) duoc viét dudi dang cong thirc truy hoi:
u, =3
u,, =+3+u ,n=x1

1,0

- Chung minh (u, )tang tic u,, >u ,Vn> 1(1) bang phuong phap qui nap

Véin=1 thi u, =3 +u, =v3++/3 >3 =u,(ludn ding)

Gia st bdt (1) dung v6i n=k(k >1) tic u,,, >u,

Can chting minh bdt (1) ding véin =k +1tac u,_, >u,

That vayu, ,, :\/3+”k+1 >\/3+uk =u,,,

Tu d6 bdt (1) ding v6i moi ne N’

0,5

- Chimg minh (u,)bi chan trén béi 3 tirc u, <3,Vn >1(2)bang phuong
phap qui nap.

Véin =1thi u, =~/3 <3 (luén ding)
Giastr bdt (2) dung véi n=k(k >1)tic u, <3

Can chting minh bdt (2) ding v6i n =k +1thc u, , <3

That vayu, ,, =\/3+uk <\J3+3=46<3
T d6 bdt (2) ding véi moi ne N

0,5

(4,0)

u,>0,VYne N

n+l n

u,,=u, + - u,,—u,= :
2018" 2018"

n+l _ n

0,5




. 2 1
Do do: u; —u, =

1

2018
— 2 = 1
LR TR 0.5
n n—1 1
un _un—l = n—1
2018
1 n-l1 1,0
1= —
" | 1 1 1 (2018)
Suy ra: u, —u, = -+ >+t — =
2018 2018 2018 2017
( 1 jn—l
u =2018+ 2018
2017
_( 1 jn—l 1,0
l<u’ =2018+—2018) 5oy AHIF#1H2019 2018 (f )
2017 n n
2018 1,0

Mat khac lim(l +

n

):I.Véy limu, =1

(6,0)




1) Gia sir mp () cat AB,AD,CD,CB lan luot tai P,Q,R,S
BD//(a)

Vi: {(CBD)(a)= RS = RS// PQ// BD(1)
(4BD) ()= PQ

Tuong tu PS// RQ// AC(2)

Tu (1),(2) suy ra PQRS 1a hinh binh hanh.

2,0

2) Dung duong thang d qua A va song song v6i BD=d c (ABD)
Xét (ABD) gia stz DP cat d tai I

DO _PO_ Q (talet)
DA Al

PQRS 1a hinh thoi < PQ = RQ
= Al =AC
Vay ta ¢6 cach dung mp (@) dé PQRS 14 hinh thoi nhu sau:

Ta cé:

Duyng duong thang d qua A va song song BD,trén d 1dy I sao cho AI=AC,néi ID cit
AB tai P thi mp(e) 1a mp qua P va song song véi AC va BD.

2,0

3) Goi g la goc gitta AC va BD.Vi BD//PQ,AC//QR nén f 1a gbc gitra PQ va
QR khong d6i.

Do PQRS 1a hinh binh hanh nén dtPQRS = QR.PQ.sin

Vay dtPQRS16n nhat < QR.PQ 16n nhat.

OR_0OD
AC 4D _ OR PQ _

Ta co:
PQ _AQ AC BD
BD AD
_OR_PO_, [ORPO
Ap dung bdt cési ta co: ~acBp” "V acap
_, orpo< ACBD
or-AC
bang thtc xay ra < 2
BD
Pe="

Vay dt PQRS 16n nhat khi mp () qua trung diém ctia AB, AD, CD, CB.

2,0




