SO GIAO DUC VA BAO TAO HA NOI PE THI OLYMPIC NAM HQC 2023-2024

CUM TRUONG THPT Mén Toan - Lép 11
HOAN KIEM - HAI BA TRUNG Thoi gian 1am bai: 150 phut
PE CHINH THUC (Khéng ké thoi gian giao dé)

Bai | (4,0 diém) Giai cac phuong trinh sau:
1)  (sinx+cosx)(2sinx+1)=2+2sin2x.
2) 1 N sin X
tanx cosx—-1
Bai Il (2,0 diém) Tinh céc gidi han sau:
1) Iim(\/n2+n+1+\/4n2+2n+1—3n).

n— -+

2) lim V1+x31+2x -1

x—0 X

=1-2sinx.

Bai I11 (3,0 diém) Cho bat phuong trinh log , VX* +2 +log, (3x* + x+m)+1<0.

2
1) Giai bt phuong trinh d4 cho khi m = 2.
2) Timcac gia tri cia m dé bat phuong trinh d cho nghiém ding véi moi x thude khoang (-2;3).

Bai IV (1,0 diém) Goi S 1a tap hop cac sb ty nhién ¢ 7 chit s6 sao cho trong mdi sé d6 chir s6 0 xuat
hién dung 3 lan. Chon ngau nhién mét sb thudc S, tinh xéac suat dé sé do chia hét cho 5.

a6

Bai V (6,0 diém) Cho hinh chép S.ABC c6 canh SB == cac canh con lai cua hinh chép bang a.

Goi | 1a trung diém AC.

1) Chtmg minh SI vudng goc voi duong thiang BC.

2) Tinh cosin cta goc giira hai duong thing AB va SC.

3) Goi G va G' lan luot 1a trong tim cua tam giac ABC va tam gi4c SAC. Mot mit phang di qua
G va G' cit hai canh SA,SC lan luottai M va N. Khi MN dat gié tri nho nhét, tinh dién tich ctia tam
giac GMN.
Bai VI (4,0 diém)

1) Cho cép so cong (u,) théaman u, =1 vacong sai d > 0. Chimg minh

! + 1 o+ ! < L

ulu2 u2u3 u2023u2024 d

. u =3
2) Cho ddysé (u,) dugc xac dinh nhu sau { *
U,,=2u —n+1vn=12.3,..

N , oz x (oo ax A . P ¢
Tim cdng thire so hang tong quat cia ddy s6 (u, ). Tinh lim 2.

N—+oo

HET
Can bé coi thi khong giai thich gi thém.

Ho tén va chit ki cua can bo coi thi sb 1: Ho tén va chit ki cua can bo coi thi sb 2:
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HUONG DAN CHAM
Cau N@i dung Piém
Bail.l | 1) (sinx+cosx)(2sinx+1) = 2+2sin 2x 20d
Taco (sinx+cosx)(2sin x+1) =2(1+2sin xcos x) 0,5
< (sinx+cosx)(2sin x+1)=2(sinx+cosx)2 0,5
~ . T _O
sinx+cosx=0 S X+ =
& . ) & 0,5
2sinx+1=2(sin x+cos x)
- COSX =—
2
X=——+kn
& (k EZ). 0,5
X=t—+k2xn
Batl2ly L 0% g osinx 204
tanx cosx-1
sinx=0 y
A “n I
bicu kign {cosx#0 < x = —(k e Z) 0.25
cosx=1
Taco LJF sinx =1-2sinx C}ﬂ-ﬁ- sinx =1-2sinx
tanx cosx-1 sinx cosx-1
L2 0,5
cos x(cosx—1)+sin® x ) 1—cos X .
- =1-2sinXx< ————=1-2sinX
sinx(cosx—1) sinx(cosx—1)
1 - - 2 -
& ——=2sinXx-1<2sin“ x—-sinx-1=0 0,5
sin x
X=£+ k2r
sinx=1
== 1< x=—2" 1 k2x (kez) 05
smx=—§
X=7—n+ k2r
Két hop diéu kién, phuong trinh ¢6 2 ho nghiém 13 x = —%Jr k27, X :%[Jr k2z(k e Z). 0,25
ﬁali Iim(\/n2+n+1+\/4n2+2n+1—3n) 1,0 d

Tacd lim (\/n2+n+1+«/4n2 +2n+1—3n) = lim (\/n2+n+l—n+\/4n2+2n+1—2n) 025

nN—+oo nN—-+oo




. [ n+1 2n+1 j
= lim +

0
e (n? yn+l+en v4n?+2n+1+2n °
2 2 0,25
Bai | 14x31+2x-1
lim 1,0a
“2 X—0 X 9
x| VI (eax-1) xa
Taco lim =lim + 025
X—0 X x—0 X X ,
—lim 2\2/1+X n 1 05
0 (3/1+ 2x) Fiflax+l Vltx+l
2.1 7 0,25
3 2 6
Bal | Giaj b4t phuong trinh d& cho khi m =2, 204d
1.1 ’
V6i m =2, bat phuong trinh d4 cho tro thanh:
log ;, VX +2+log, (3x* + x+2)+1< 0(diéu kién: x eR) 0,5
2
& log, (X* +2)+1<log, (3x° +x+2) < 2(x* +2) < 3x* + x+2 05
SX+x-2>0 < x>1
X< -2 0,5
Vay tap nghiém ctia bat phuong trinh 12 S = (—o0;-2) U (L;+0). 05
Bai | Tim m dé bat phuong trinh d4 cho nghiém dang voi moi x thudc khoang (-2:3). Lo
1.2 0d
Taco log ;, vX* +2+log, (3x* +x+m)+1<0 0,25
2
& log, (X* +2)+1<log, (3x* + x+m)
<:>2(x2+2)<3x2+x+m
o m>-x-x+4(*) 0,25
Xétham sé f (x)=-x"—x+4 trén (-2;3) ta co bang bién thién
X
5 _1 3
2
t(x) 4 0,25




nghiém dung vx e (-2;3).

Bét phuong trinh d& cho nghiém dung Vx € (-2;3) khi va chi khi bat phuong trinh (*)

0,25
Suyra m> Max f (x)<:>m>£.
(-2:3) 4
Bai IV | Goi S 1a tap hop cac sb tu nhién c6 7 chit s6 sao cho trong mdi s6 d6 chit s6 0 xuat hién 3
lan. Chon ngau nhién mot sb thude S, tinh xac suat dé sb do chia hét cho 5. 1,0d
S6 STN ¢6 7 chit sb trong d6 chit s6 0 xuat hién 3 1an 1a: C2.9" (sd). 0,25
S6 STN ¢6 7 chir s6 khong chia hét cho 5 va trong d6 chit s6 0 xuat hién 3 lan 1a:
3 93 £ 0,25
C:.9°8(sH).
Suy ra s6 STN ¢6 7 chit s6 chia hét cho 5 va trong d6 chir s6 0 xuét hién 3 lan 1a:
CZ.9" —C2.9°.8(sd). 0,25
s Cci9'-C29°8 5
VAiy xac suatcantinhla P=—""__5"""_ =
Y ci o' 9 0,25
Cau | Chiang minh SI 1 BC. 204
V.1 ’
Tir gia thiét suy ra ASAC,AABC déu. 05
Do | Ia trung diém AC = SI = BI =a—\2/§. 05
Xét ASBI c6 SI?+BI? =SB? 05
Suyra ASBI vudngcantai | . ’
= S| L IB.
Do ASAC déunén Sl L AC.
Suyra Sl L(ABC)= SI LBC. 0.5
Cau | Tinh cosin cua goc giita hai dudng thang AB va SC. 20d
V.2
Goi E,F lan luot 1a trung diém cua BC, SB. 0,5
suyra | " A% (AB,sC)=(EI EF)
= ) = ) =qQ.
YR EE s sc
0,5
Co IE<2:gF 8. - 2Y6
2 2 4
o 2 2 |2 0,5
. cos[EE _ JEPHEF?-IF? 1
2E1.EF 4
1 0,5
= CoSsa =—.
4
Cau | Tinh dién tich cua tam giac GMN.

2,0d




V.3

0,25
Néu M = A hoic N =C thi MN =¥.
: , , . 0,25
Néu M khac AN khac C. Goi P latrung
diém SC. Pat SM =x;SN =y(0<x,y<a).
Ap dung dinh Iy Menelauyt cho ASAE ta c6
MS G'A NP _,
MA G'P NS
0,5
y_2
:>—X 221
a—x y
a-x_2y-a 1+1_§
X y X y a
0,5
Do l+lz 4 §§:>x+yzﬂ.
X Yy X+y X+y a 3
Ap dung dinh 1y cosin ta c6: MN? = SM 2 +SN? —2SM.SN.cos 60°
1 . 3 . _1(4a) 4a’ 2a
=Xy —xy==(x+y) +=(x-y) 2= —| =— = MN>—.
o 4( ) 4( v) 4(3) 9 3
Déu “=" xay ra khi va chi khi x =y = MN // AC = GG" L MN. 0,5
1, a?\/6
Suy raS, ZEGG MN = T
Cau Chung minh ! + ! +ot L <£. 20d
VI.1 U, Uy, Upgoallypps O
Do d >0 nén (u,) laday s6 tang, suyra u_ >0,vn 05
Tacod A _ YU =L—L,Vk=1,2,... 05
Uy Uy UUy U Ugy '
, 1 1 1 111 1 1 1 1 1
Do do: + +..+ = ———+———+...+ — 05
u1u2 u2u3 u2023u2024 d ul UZ u2 US u2023 u2024 '
1711 1 1
== == <=.
d U Uz d 05
Cau | Tim cong thirc sb hang téng quét cita day sb (u,). Tinh lim g—: 20d
V|.2 N—+o00 b

Taco u,,=2u,—n+1=u,,—n-1=2(u,—n)

0,5




bat v, =u, —n,vn=12,3...

v, =2
Suyra { ! =v =2"vn=123.. 0.5
Vn+1=2Vn
=u,=2"+n,vn=123... 0,5
Do 2”=(1+1)”>n,VneN*:O<u—”<2'2 =2. 2 .
3" 3" 3 05

Ma lim 2(%} ~0= lim 22 =0,

n—+o0 n—+o 3

Hoc sinh lam theo cdch khdc ding van cho diém téi da.




