SO GIAO DUC VA BAO TAO HA NOI KY THI OLYMPIC DANH CHO HQC SINH
CUM TRUONG THPT HA PONG - HOAI PUC LOP 10, LOP 11
NAM HOC 2023 — 2024
Mén thi: TOAN 11
Ngay thi: 28/3/2024
Thoi gian lam bai: 150 phut

PE CHINH THUC

Cau l. (4 diém)
N e . B N . 572' 772' . n \
1) Tim so nghiém cua phuong trinh sin| 2x L —3cos X=— =1+2sinx trén khoang (0,37).

2) Cho tam gidc ABC. Chirng minh

cos A+cosB+cosC -1 _ ang-
sinA+sinB —sinC 2
Cau Il. (4 diém)

1) Cir vao dau méi thang, ong A dén guri tiét kiém ngan hang so tién 10 trigu dong voi Iai suat 1a
0,5% / thang theo hinh thirc 1ai kép. Hoi sau dung 5 nam thi 6ng A nhan duoc so tién ca goc va
lai 1a bao nhiéu, biét rang trong sudt qué trinh gui, ong A khong rit tién ra va Ii suat cua ngan
hang khong thay doi.

1 1

2) Cho haisé thyc a, b déu I6n hon 1. Tim gié tri nho nhat caa biéu thac S = + :
log,,a log,; b

cau lll. (4 diém)
1) Tim céc gidi han sau

Y2x-1-1 (LX) (1+2x) (1+3x)...(L+10x) -1

a) A=lim———- b) B=Iim
R 1B x
2) Cho ddyso (u,) 1a mot cap sé nhan c6 s6 hang dau u, =1, cong boi g =2. Ching minh
1 1 1 1 2
+ + <=
Ug—U U;—U; Us—U Uso24 ~Uzozz 3

Cau V. (6 diém)

Cho hinh chép S.ABCD c6 day la hinh thang vuéng tai A va B, AB=BC=a,AD=2a. Biét SA
vubng goc véi day (ABCD)va SA=a.

1) Tinhsin cua géc gitra duong thing BD va mat phang (SAC).

2) Goi M la mot diém thay doi trén canh CD,(M khac C va D). Mat phang qua M va song song
vGi mat phang (SBC) cét cac canh AB,SA,SD lan Iugt tai N,P va Q. Chirng minh tir giéc
MNPQ Ia hinh thang vudng.

3) Khi M thay d6i, tim gid tri Ion nhat caa dién tich tar gilc MNPQ.

u =1

.. Tim s hang tdng quéat u
U, =4u +3.4"+6,neN g tong g "

Cau V. (2 diém) Cho day sé (u, ) x4c dinh bai {

PR . u
va tinh gigi han lim ——-
e 4"
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C A-B cC . C C A-B . C
= 2C0S—-CO0S —2C0S—-Sin— = 2c0S—| cos —-sin—
2 2 2 2 2 2 2

HUONG DAN CHAM
Céau Noi Dung Piém
| 1) Tim s6 nghiém ctia phwong trinh ... 2,0
4,0d
( ) sin 2x+5—TE —3c0S x—7—7E =1+2sinXx
2 2 0,5
& C0S2X+3sinx=1+2sinx
< 1-2sin’ x+sinx—-1=0
< sinx(2sinx-1)=0 0.5
] X=Kkm
sinx=0
S 1< x=" 4 kon (k € Z). 0,5
sinX == 6
2 5n
X=—+Kk2%
L 6
Véi X=kne(0;3n):>0<k<3:>k=l;2:>Xe{n;2n}
X=£+k27€€(0;37€)3k=0;13XE{E;&}
6 6 6
0,5
X=5—n+k2n€(0;3n)3k=0;13X6 5—n17—n
6 6 6
Vay phuong trinh ¢6 6 nghiém thudc (0;3r).
2) Cho tam giac ABC. Chiing minh COS_A+CO_SB+CO_SC_1=tanE-
SinA+sinB —sinC 2 2,0
Tacod cos A+cosB +cosC —1=2cos AerB-cos A;B +cosC -1
=23in£-cos — —23in22=23in9 cos A_B—sing 10
2 2 2 2 2 '
. C A-B A+B .A.B.C
=2sin—| cos —Cos = 4sin—sin—sin —.
2 2 2 2 2 2
Lai c6 sin A+sin B —sinC = 2sin AJchos — —sinC
0,5




. A . B C
=4sin—-sin—-cos—-

C( A-B A+Bj
=2cosz cos > —CoS

cos A+cosB+cosC -1 C
Suyra . » - =tan—. 0,5
SinA+sinB —sinC 2 ’
4I(;d 1) Piu mdi thang, dng A dén gui tiét kiém ngan hang... 2,0
(4,09) S6 tién 6ng A nhan duoc ca gbe 1an 1 tir sO tién 10 triéu dong guri & thang thu n 1a:
S, =10.(1+0,5%)" " (tri¢u dong). 0.5
Do d6, sau dung 5 nam thi 6ng A nhan duoc so tién ca goc va i 1a
60
Ty = > 10.(1+0,5%)" 05
k=1
1+0,5%)" -1 0 _ o
=10.(1+ 0,5%){%} 210.1,005. 22 =1 7012 (triéu dong). 1,0
i) O i)
2) Cho haiso thuc a, b déulénhon ... 2,0
Taco S=—t 41 =log, (ab)+log, ¢/ab
log,,a log,; b
1 5 0,5
=1+log,b+—(log,a+1)=log, b+ +—.
Ja 4( g, a+1)=log, 4log,b 4
« A s 1 5
bat x=1log,b.Do a, b>1nén x>0.Khi do S=X+4_+Z' 0,5
X
Taco S=x+i+§22/x.i+§=g 0,5
4x 4 4x 4 4
1
Ao _m oo X=— 1
Déau "=" xayra < 4x<:>X:E.
x>0 0,5
R . 9 .. 1
Vay m|nS=Z tai Iogab=5<:>b=x/§.
1 1) Tim céc gidi han sau ... 2.0
4,0d /
oo a) A—Iimm_l—lim (ZX_Z)(1+ 2_x2) 0s
11-2-x? Hl(xz—l)(i/(Zx—l)z+\3/2x—1+1)
2(1+\/2—x2) 5 0.5
=lim ==
“1(X+1)(3(2x—1)2+\3/2x—1+1) 3
b) Goi a, 1a h¢ sé ctia x' trong khai trién ciia da thirc
(1+x)(1+2x)(1+3x)...(1+10x)-Li = 0;1;2;...;10 05
=0 '
N 8
{ai =1+2+..+10="55.
2 10
Suyra B=Iin’0*.55x+azx TR0 fim(55+ ,X+ .+ 8,X°) =55, 0,5
g X X—>

2




2) Cho déysd (u,) lamét cap sb nhan cé s6 hang dau u, =1, cdng boi q=2... 2,0
Taco VT = 12 + 12 + 12 +.+ 12
ul(q _1) uz(q _1) us(q _1) uzozz(q _1)
0,5
1 [1 11 1 j
=——| —+—+—+..+
q -1 U U U Us022
—1[i+i+l+ 1j—li[lli++lj
a1y ug ug® T oug®™) o-lul g ¢ 7 ¢ 0.5
1 2022 1 2022
1_ . 1_ ~ 2022
1 i q —E 2 _E 1_(3} <E 1,0
q’-1u 4 1 C 3 2 3
2
(6I:)/d) 1) Tinhsin cua gdc gitta duong thing BD va mat phang (SAC). 2.0
’ s Goi BDNAC ={0}.
| Chitng minh CD 1 AC 05
ma CD L SA=CD L (SAC)
= Cla hinh chiéu cua D 1én mit phang (SAC)
— (BD,SAC) = (BD;OC)=COD. 05
Ta co: O—D:E:Z:OD:EBDzza\@; CD=av2 05
OB BC 3 3
:sinC/O\ch—Dzﬂ.
oD 10
0.5
s . 3410
Vay sin cuia goc gitra dwong thang BD va mit phang (SAC) la 0
2) Goi M la mot diém thay doi trén canh CD,(M khéc C va D)... 2.0
s (o) 1a mat phang qua M va song song véi (SBC).
(o) (ABCD)=MN 0.5
= MN / BC // AD.
(SBC)n(ABCD)=BC
o) (SAD)=P
{( JN(SAD) Q:>PQ//AD.
(a) /1 AD 05
Suyra MN 7/ PQ.
. [AD 1(SAB)
Cé = MN L (SAB)=> MN L NP. 10

AD /I MN




Vay tir giac MNPQ 1a hinh thang vuéng.

3) Khi M thay d6i, tim gié tri 16n nhat cua dién tich tr gidac MNPQ. 2.0
Pt BN =x,(0<x<a). Goi ABNCD ={E}.
0.5
MN _EN L MN=EN AD— 8% 55 _aux
'AD  EA EA 2a
PQ_SP_BN _ po-BN ap-2x
AD SA AB AB
NP _AN _ \p-AN o
SB AB AB 0.5
=ﬂ.a\/§=«/§(a—x).
a
Suy ra Sy =%(MN +PQ).NP =g(3x+a)(a—x)=%(3x+a)(3a—3x) 0.5
2
s£(3x+a+3a_3)‘) Za‘/_ DAu “=" xay ra khi 3x+a=3a—3x & X = 2.
6 2 3
0,5
2
Vay MastNPQ:¥.
¥ )| Cho day sé xdc dinh boi =1
0O Xac di1 Ol1: .
2,00) y ' U, =4u +3.4"+6,necN 20
Taco u,,=4u, +3.4"+6
=U,,,—-3n4"+2=4u, -3(n-1).4"+8 05
=u,,,—3n4"+2 =4[un —3(n—1).4”‘1+2], vn=12;3...
bt v, =u, -3(n-1).4"" +2,vn=1,2;3...
v, =3 0.5
Suyra =>v, =3
a =3V, Vn=12;3...
:>un=3(n—1)4”‘1+3”—2, ¥n=12;3.. 0.5
u, . 3(n-1)4""+3-2 3n-1 1(3) 2(1)|_3
Suyra lim ——=lim =lim|—-.—+— —| = |== 05
no+o N.4"  noto n.4" ns+o| 4N n 4 n\ 4 4 )

Céc cach gidi khdc ddp dn, néu diing vin cho diém téi da twong vng.




