SO GIAO DUC VA PAO TAO HA NOI KY THI OLYMPIC DANH CHO HQC SINH
CUM TRUONG THPT SO 10 LOP 10, LOP 11
NAM HOQC 2025 — 2026
Moén thi: Toan — Lép 11
Ngay thi: 4/4/2026
Thoi gian lam bai: 150 phut
(Dé thi gom 02 trang)

PE CHINH THUC

PHAN I. TRA LOI NGAN (10,0 diém)
Thi sinh tra 10 tir cAu 1 dén cAu 10. Véi mbi cAu héi, thi sinh viét két qua vao gidy thi.

Cau 1. (1,0 diém) Gia tri 16n nhat ciia ham sd y = cos® x—3cos2x+1 trén R bang bao nhiéu?
Cau 2. (1,0 diém) Tam giac c6 cac dinh 1a cac diém nam trén duong tron luong giac bicu dién
cic nghiém cia phuong trinh cos® x—cosx =0 co dién tich bang bao nhiéu?

Cau 3. (1,0 diém) Cho tir giac 16i c6 sd do ctia bdn goc 1ap thanh cap sb cong va goc 16n nhit co
s6 do gap 5 1an sb do goc nho nhét. S§ do goc nhoé nhét cua tir giac dd cho bang bao nhiéu d6?
Céu 4. (1,0 diém) Vao ngay 10 thang 01 nim 2026 anh Toan giri vao ngan hang 600 triéu déng véi
1i suét 0,5% /thang. K& tir thang 2 ndm 2026, cir vao ngay 10 mdi thang anh Toan dén ngan hang rit
ra 25 tridu dong dé chi tiéu. Hoi sau bao nhiéu thang anh Toan rit hét tién trong ngan hang (& thang

cuoi cung, so tién rut ra c6 the it hon 25 triéu dong).

Cau 5. (1,0 diém) Gié tri cua lim (\/x2 +x72 =3/% +1) bing bao nhiéu?

X—>+00

X +ax+b Jehi x < —2
Cau 6. (1,0 diém) Cho ham s6 f(x)=4 x*—4 . Biét rang ham s f(x) lién tuc tai
x+2 khix> -2

diém x=-2. Gia tri cia a+2b bang bao nhiéu?
Céu 7. (1,0 diém) Thoi gian st dung mang xa hoi mdi ngay ciia 40 hoc sinh (don vi: phat) dugc
thong ké boi bang tan sé ghép nhom nhu sau:

Nhom [0:30) [30:60) [60:90) [90:120) [120:150) | [150;180)
Tan s6 5 9 12 8 4 )

T phéan vi thi ba ciia mau s6 liéu ghép nhom trén bang bao nhiéu?

Cau 8. (1,0 diém) Cho hinh hop ABCD.A'B'C'D' va M 1a mot diém thudc doan thang BD. Biét
rang, phép chiéu song song 1én mit phang (AA'B'B) theo phwong chiéu DA' bién diém M
thanh diém N thudc doan thang AB'. Ti s6 % bang bao nhiéu?

Cau 9. (1,0 diém) Cho hinh chép S.ABCD cé day la hinh vudng canh 2, canh bén S4=2 va
vuong gboc voi mit phéng day. Goi M,N,P lan luot 1a trung diém cua cac canh AB,SC va SA.
Goi a 1a sb do goc tao boi hai dudng thing MN va BP. Gia tri cia cosa bang bao nhiéu?

Cau 10. (1,0 diém) Cho hinh chép S.ABCD c6 ddy l1a hinh chit nhat. Biét AB=2+2,4D=2,

canh bén S4=2 va vudng goc v4i mat phang day. Goi M,N lan luot 1a trung diém cua canh

AB va SC. Dién tich ciia tam giac MND bang bao nhiéu?
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PHAN II. TU LUAN (10,0 diém)
Thi sinh tré 10i tir cAu 11 dén cAu 13. Vi mbi cAu héi, thi sinh trinh bay 10i giai vao gidy thi.

Cau 11. (4,0 diém) Cho mot bang 6x 6 nhur hinh vé:

K

A
Mot chii tho xuat phat tir vi tri diém A4, di chuyén ngiu nhién qua cic canh ciia 6 vudéng theo
huéng 1én trén hodc sang phai dén vi tri B.
a) Co bao nhiéu cach dé chi tho ditir 4 dén B théa man yéu cau cua dé bai?
b) Tinh x4c suét dé cha tho dén dugc B ma di qua diém H hoic diém K.

Cau 12. (4,0 diém) Cho hinh chép S.4BCD c6 day 1a hinh thoi canh 2, ABC = 60. Biét ring hinh
chiéu vudéng goc cua diém S xubéng mit phang (ABCD) la trong tdm H cua tam gidc ABC va
SH =+/3.

a) Chimg minh dudng thing CD vudng gbc voi mit phang (SHC).

b) Goi E la diém thay ddi trén doan théng CH. Goi I,K lan luot 1a hinh chiéu vudng gbéc cua

diém E 1én cdc mat phang (SCD) va (SAB). Tinh gia tri cta biéu thirc T = EI J13 + EKA10.

Cau 13. (2,0 diém) Cho day sb (u,, ) xac dinh boi u; =2 va nu,,, =2(n+1)u, +n° +n,VneN",

a) Ching minh ddy s6 (u,,) 1a ddy s tang.

b) Chung minh 7 = % + u?z + 10y ta0s | M0s6 5 92026

3772025 2026
HET
Can b¢ coi thi khong gidi thich gi thém.
Hoténthisinh:............ccooiiiii i, Sdbaodanh:........covveeiiiii,
Ho tén va chit ki ctia can b coi thi sé 1: Ho tén va chir ki ctia can bo coi thi s6 2:
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SO GIAO DUC VA PAO TAO HA NOI KY THI OLYMPIC DANH CHO HQC SINH
CUM TRUONG THPT SO 10 LOP 10, LOP 11
NAM HQC 2025 — 2026
Mon thi: Toan — Lop 11
Ngay thi: 4/4/2026

PE CHINH THU'C

HUONG DAN CHAM
(Hwéng dan cham gom 4 trang)

PHAN I - Tri 10 ngan (10,0 diém).

CAU | DPAPSO | PIEM GHI CHU

* 3 =cos’ x—3cos2x+1.

1+cos2x
* 4, — —
1 4 1.0 b% 2 3cos2x+1. v =4
x :3—50052x.
2
5 cosx=0
* cos"x—cosx=0 .
cosx=1
* Ta cO
2 1 1,0 cossz@x:%+k7r S e =1.

:>B(0;1),C(0;—1).
* Lai ¢ cosx=1= x=k27 c6 diém
A(l;O).

* x;x+d;x+2d;x+3d,(x>0,d >0)

3 30 L0 | % x43d =5x < 4x—3d =0. x=30°
* 4x+6d =360

* Thang 1: T; = 600.1,005 - 25.
* Thang 2:
T, =T,.1,005-25
= 600.1,005” - 25.1,005 - 25.
* Thang n:
T, = 600.1,005" 95 1005 71
0,005

* Hét tién khi 7, =0.

* lim (\/m—%/ﬁ)

X—>+00

5 ﬂ 1.0 * Taco Q
2 ]im [\/x2+x\/§—x+x—\3/x3+l} 2
* Tacd
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fim (V-2 -]
- lim {X\E}

el P b2+ x

V2
-5
* Ta cod
lim (x—i/x3 +1)

X—>+0

-1

X—>+0 2 -
X2+ x3yx +1 +(\3/x3 +1)

12

1,0

* x? +ax+b=0 conghiém x=-2.
Suyra -2a+b=-4=b=2a—4.
2 f—
5 lim X +a)26+2a 421_2
x—>-2 x° =4 4

* £(~2)=0 nén 1—%:0:»a=4.
*b=4.

a+2b=12.

105

1,0

* 0, =9O+(30—26).%0=105.

105.

N | =

1,0

* Trong tam giac 4'BD ké duong

thang qua M va song song A'D ludn

cit A'B suyra N e A'B.

*Ma Ne AB' suyra N=AB'n A'B.
1

* Suy ra %:5

1,0

* H,K lan luot 13 trung diém SD, BC.
* AH =~2, AK =/5.
* HK = BP =+/5.
*
2 2 42
cos d7Ti = HA* + HK® — 4K :\/ﬁ‘
2HA.HK 10

10

1,0

*C6 DM L AC= DM | NH
2
* DM =[2” +(J2) =+6.
* Tam giac SCD vuong tai D
SD =242.
DN:lSC:l\/(Z\/E)Z +(242) =2
2 2
2 276 23

DH ==DM =2 NH =2
3 3 3

1 2+/3
SMND :E.JE.TJ—: 2.

TONG

10,0 diém
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PHAN II - Tu luin (10,0 diém).

Cau Huwéng din chim Piém
Cau 11 | 3) C¢ bao nhiéu cach di théa méin yéu ciu ciia dé bai 2,0
(4,0 diem) B
K
1,0
H
2 7 A 2
bédith 4 dén B thi chu tho can di 6 budc 1én trén va 6 budc sang phai.
C6 C;, cach dé chutho ditir 4 dén B thoa man yéu cau clia dé bai. 1,0
b) Tinh xac suat dé chii thé dén dwoc vi tri B ma phai di qua diém H hoic 20
di qua diém K. ’
C;.Cy 5
Goi H 1a bién co “Chi tho di qua diém H . Khi d6 P(H)= 5 =11 0,5
12
G s s Ce.C: 5
Goi K labién c6 “Chu tho di qua diém K . Khi d6 P(K)= s =1 0,5
12
Khi d6 HK 1abién c¢b “Chu tho di quaca H va K.
2 2 2
Khi do P(HK)=4C1C 18, 0,5
Gy 77
Ta co
P(HUK)=P(H)+P(K)-P(HK)=—+> 18 22, 0,5
1 11 77 77
Ciu 12 | a) Chimg minh dudng thing CD vudng géc véi mit phing (SHC).
iy 2,0
(4,0 diem)
Vi tam gidc ABC déunén CH L AB. Lo
Mat khac AB||CD nén CH L CD. ’
Lai c6 SH 1L CD nén CD L (SHC). Lo
b) Tinh gi4 tri ciia bidu thie 7 = E/\/13 + EK+/10. 2,0
Goi M la trung diém cua canh AB. 05

Dung EI 1 SC (1 €SC). Theo caua)taco EI L CD nén EI L (SCD).
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Dung EK L SM (K € SM).
Ta chirg minh dugc 4B L (SMC) nén 4B 1 EK.

0,5
Tir do suy ra EK L (SAB).
Taco MC—2.33 \/_SM_\/— sc-33.
2 3
1 1 3 0.3
Soye =—SH.MC ==A33=2-
sMc =5 5 )
Tacod Sgc =Sspe + S :%.EI.SC+%EK.SM.
0,5
Suy ra > =1.E1.@+1.EK.@ < EIN13 + EK10 =34/3.
2 2 3.2 3
a) Chirng minh ddy s6 (u, ) 1a ddy sé ting. 1.0
Cau 13 9
(2.0 diém) | 1, ¢4 nu,,, =2(n+1)u, +n* +n,VneN" suyra
0,5
n(u,, —u,)=2(n+1)u, +n* +n—nu, =(n+2)u, +n” +n.
D& thdy u, , >0 va n>0 nén (n+2)u, +n*+n>0.
Suy ra n(u,,, —u,),vn=1,2,3,4.. 05
Suyra u,,,—u, >0. ’
Vay (u,) 1a day sb tang.
b) Chimng minh 7 =212 %5 Tooss , Maz6 3 52026 1,0
1 2 3 2025 2026
Chia hai vé cho n(n+1) ta co —- R L)
n+1 n
bat vnzu—” suyra v, =2 vav,,, =2v,+L. 0.5
n b
Taco v, +1=2(vn_1+1)=...=2"*1(v1 +1)=3.2""
Suyra v, =3.2"" - lhay =321 1.
n
Ta co
By T e _ 31404 407 4 27%) - 2026 0.5

1 2 772025 2026
=3.2%20_2029 <3.2%%,

Chi y: Hoc sinh lam theo cich khdc nhung ditng vin cho diém t6i da.
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