SO GIAO DUC VA PAO TAOHA NOI  KY THI OLYMPIC DANH CHO HQC SINH
LIEN CUM TRUONG THPT LOP 10, LOP 11 NAM HOQC 2024 — 2025

Man thi: TOAN 11

Ngay thi: 15 thdang 3 nam 2025
Thoi gian lam bai: 150 phat
(Pé thi gom 02 trang)

PE CHINH THUC

PHAN I. TRA LOI1 NGAN (10,0 diém).

Thi sinh tra 1oi tir cau 1 dén cau 10. Vi mdi cau héi, thi sinh viét két qua vao giay thi.
Cau 1 (1,0 diém) Gia tri 16n nhat ciia ham sd Yy =cos2x+sinx+1 trén doan |:—%;7Z}
bang bao nhiéu?

Cau 2 (1,0 diém) Miu sb liéu ghép nhom vé toe do bong trong 200 lan giao bong cia mot van
dong vién quan vot dugc cho trong bang sau:

?fc/ic?)) [150,155) | [155;160) | [160;165) | [165,170) | [170;175) | [175;180)
m

S6 lan 28 28 35 43 41 35

Trung vi cua mau so li€u trén bang bao nhiéu?

IYx+3-32x+1
X*—4

Cau 3 (1,0 diém) Gia tri ciia lim bang bao nhiéu?

Cau 4 (1,0 diém) Mot cap sb cong co chin sb hang. Tong cac s hang thir 1¢ 1a 24, tong cac

s6 hang thi chan 14 30. Biét rang s6 hang cudi 16n hon sb hang dau 1a 2—21, cap s6 cong d6 ¢
bao nhiéu s6 hang?
? , VX*+3+ax+b Khix2l s ’
Cau 5 (1,0 diém) Cho ham s6 f (x)= 1 7L Biétham sé f () lién tuc
2 khix=1

tai diém X =1, gia tri cia ab bang bao nhiéu?

COS X
1+sinx

Cau 6 (1,0 diém) Phuong trinh Cot(%r+xj— =2 ¢6 bao nhiéu nghiém trén

doan [O; 20257[] ?

Cau 7 (1,0 diém) Cho cip sb6 nhan (un) ¢6 moi sé hang déu dwong va cong boi q=#1. Biét
45 1 1 1 1 5 ., ., S A
U, +U, +U; +U, =— va —+—+—+—=—, gia tri cua U,.U,.U,.U, bang bao nhiéu?
u u, U, u,
Cau 8 (1,0 diém) Cho ti dién ABCD va O la diém bat ki nam bén trong tam giac
BCD. Qua diém O ké cac dudng thang song song vdi AB, AC,AD theo thir ty cit cac



mit phang (ACD),(ABD),(ABC) lan luot tai cac diem M,N,P. Gia tri cua biéu thirc
OM ON OP
T= + +
AB AC AD
Cau 9 (1,0 diém) Cho hinh chép S.ABCD c6 day ABCD Ia hinh vudng canh a, canh

SA=2a va nam trén duong thang vudng goc vai day. Goi  1a gbc tao boi hai dudong thing
AC va SD. Khi d6 gi tri cia COSx bang bao nhiéu?

bang bao nhiéu?

Cau 10 (1,0 diém) Cho hinh chép S.ABCD c6 day ABCD la hinh thang vudng tai A va B,
AB=BC=a,AD=2a. Canh SA=2a va nim trén dudng thing vudng goc véi day. Goi
M,N lan luot 13 trung diém cua SB,CD va o 1a goc tao boi duong thing MN va mat
phiang (SAC). Khi d6 gia trj ctia sine bang bao nhiéu?

PHAN II. TU LUAN (10,0 diém).

Thi sinh tra 10i tir cAu 11 dén cau 13. Véi mdi ciu hoi, thi sinh trinh bay 19i gidi vao gidy thi.
Cau 11 (3,0 diém) Tim tit ca Cc&c gia tri thuc ctia tham s6 m dé phuong trinh

sin2x—2msin x—cosX+m=0 c6 dung 5 nghiém thudc doan {0; 5?71

Cau 12 (4,0 diém) Cho tir dién OABC c6 ba dudng thang OA;OB;OC d6i mdt vudng goc
véi nhau. Goi H 1a tryc tAm ctia tam giac ABC.
a) Chimg minh rang dudng thang OH vudng goc v6i mit phiang (ABC).
b) Goi a, B,y lan luot 1 goc tao boi dudng thaing OH véi cac dudng thing OA,OB va
OC. Tinh gia trj ciia biéu thirc T =cos® o +00s f+C0s” y .
c) Chirng minh Syac + Syuc + Sy <B.

AOBC SAOAC SAOAB

Cau 13 (3,0 diém) Cho day s6 (u_)xac dinh bdi 2(n+2)u .
u =n—ln—|‘n+2, vnEN
_|_

a) Chtrng minh day sb (un) 1a day sd ting.

b) Chirng minh U Y U Yoo Uops
2 3 4 2025 2026

Can bo coi thi khong giai thich gi thém.

Ho tén va chir ki cua can bd coi thi so 1: Ho tén va chir ki ctia can bo coi thi so 2:
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(Hwéng din chim gom 4 trang)

PHAN I - Tr 10 ngén (10,0 diém).

CAU | PAPSO | PIEM GHI CHU
* y=-2sin” X+sinX+2
17 * Pat sinx =t
1 = 1,0 max y ==
8 * y:—2t2+t+2,te{—g;l}
7140 5 7140
2 —_ 1,0 * =165+—.(100-91 =
x+3-32x+1
§/§ —X+2 1
3 -— 110 = 2 2 o 3
60 3[(x+3) +§/(x+3)(2x+1)+§[(2x+1) 12325
* U U+, =24
* U, +U, +...+U,, =30
4 8 10 | * Trir vé nd = 6 n=4
’ rrve nd = ’1 C6 8 sb hang
* U, —U, =(2n-1)d =7
*p=-a-2
2 — —
21 x X F3+ax—a-2_, 3 7
S —— 1,0 x>l x—1 a==b=—
4 2 2
* IimX—Jr1 a=2
L X2 +3+2
N COS X
—tfanx——=
1+sinx
* cosx #0,(sin x = £1)
6 2025 1,0 ) ] 2025 nghiém
* —1—smx=2005x(1+3|n x)
* cosx=—l
_ 4
* ul.l q° _45
1-q 4
81 1 . s 81
7 = 1,0 1-= uuuu, =u'.g° =—
4 *l q4 Ec:)il_q4i_§ 1-'2~3%4 lq 4
u 4.1 2 ul-qq 2
q




* Chia vé u’g’ :E
«OM _EO_ S,
AB EB S,
ON E — Sacep
AC 1B S,
8 1 L0 |, OP _HO_ S
AD HB S,
* SAOCD + SAOBD + SAOBC = SABCD
* (AC;SD)=(AC;OK)
*OA_a*/_ oK =25, AK =22 a5
2 2
1 5 5
o | YO | g0 |, 5tas VO
10 Cosa = \/E \/g =10
2 N& NY
22
* (MN;(SAC)) =(HK;(SAC)) = KHI
* K| =§CD=3af.
326
10 NSV 0,6 2
26 * HK =./a? +Qi _a_J1_3
4 2
*sin :—3\/%
26
TONG 10,0 diém

PHAN II - Ty luén (10,0 diém).

Céau Hwéng din chim Piém
Cau ']:,1 Tim tit ca cc gia tri thuc cta thamsé m ... 3,0
(3,0 diem) Tach
sin2x—2msin x—cosx+m=0 <> (2sin x—1)(cosx—m) = 1.0
" . . 1 | i . 5
Gidi dugc phuong trinh SInX = > ¢6 3 nghiém trén doan | O, > | 1,0
Dé thoa man yéu cau bai toan thi phuong trinh C0SX=m cé dung hai nghiém
phan biét trén doan [0; 577[} va khac nghiém cta phuong trinh Sinx = > 0,5

Hoc sinh vé& duge d6 thi, hodc v& duogc duong tron lugng giac dé bién luan.




-1<m<0

Tim duoc m=1 va m¢_£ . 05
2
Cau 12 | a) Ching minh OH L (ABC). 1,5
(4,0 diém)
A
G
E
O C
K
B
Chimg minh duge BC L (OAK)=OH L BC. 05
Chimg minh duge AB L (OEC)=OH L AB. 05
Taco OH L BC va OH L AB theo chitng minh trén
AB va BC cit nhau trong mit phang (ABC) nén suy ra OH L (ABC) 0,5
b) Tinh T =c0s’ &z +C0s” S+C0S° 7. 1,5
2
Chi ra dugc (OH;OA)=AOH suy ra AOH = va cos’ « = Oiz : 0,5
OH? OH?
Chimng minh tuong tur €0s* f=———;C08° y =——.
g g B OB? Y=o
Suy ra 05
, , , OH? OH? OH? 1 1 1 ’
COS”“ ¢ +C0S° f+C0S" y =——+——+—— =0H sttt
OA° 0OB° OC OA° 0OB° OC
Chung minh dugc 12 + 12 + 12 = 1 > dé suy ra
OA* OB° OC° OH 0,5
T =cos® a+cos’ B+cos’ y=1
¢) Chirng minh Sarec + Sapiac + Samae < \/§ 1,0
AOBC SAOAC SAOAB
Taco SAﬂ:ﬂ:cos HKO . 0,5
SAOBC OK




Lai c6 HKO=AOH =« nénsuy ra Sarec _ cosc .
AOBC

, : S S S
Ching minh tuong ty suy ra P = —2HEC 4 ZAHAC 4 ZAHAB — cog ¢y +COS 3+ COS 1.

SAOBC SAOAC SAOAB

Ap dyng bat dang thire (x+y+2) <3(x*+y*+2°) taco:

Do d6 P? =(cosa +cos +cos 7/)2 < 3(cos2 a+cos® B+cos® ;/) =3.

0,5
Vay P <+/3. Ding thirc xdy ra khi va chi khi OA=OB =OC.
(9?(%%34) a) Chimg minh dy s6 (u,) I diy sb ting. 15
Taco
2(n+2)u
un+l—un=@+n+2—un:w+n+2. 05
n+1 n+1
Dé thdy u, >0, VneN" suyra u,,—u, >0. Lo
Vay (u,) la day s6 taing ’
b) Chirng minh 2+ % 4 Yoo  Uooas | 15
23 4 2025 2026
Taco —mt —p th g Yha +1=2( =l +1).
n+2 n+1 n+2 n+1 1,0
- u r \/1:2 n
bat —/—+1=v, taco ,suyrav, =2".
n+1 n+1= n
Taco —_=2"_1. Do d6
n+1 05
DDy eyl (002 4 07P) 2024 2% - 2006 < 255
23 4 2025 2026

Chay: Hoc sinh lam theo cach khdc nhung diing vén cho diém t6i da.
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