SO GIAO DUC VADAO TAO  KY THI OLYMPIC 24/3 TINH QUANG NAM
QUANG NAM NAM 2021

Ménthi : TOANLOP11 ‘
: Thoi gian : 150 phat (khong ké thoi gian giao dé)
(Dé thi co 01 trang) Ngay thi : 20/3/2021

PE CHINH THUC

Céu 1 (3,0 diém). Giai cac phuong trinh sau:

a) 4cos’x —4cos2x.cos’x —6sinx.cosx+1=0 b) sin’ x+cos*x =1
Cau 2 (4,0 diém). , o ,

a) Cho day s6 gom co ba so hang u,, u,, u, theo thir ty 1ap thanh mot cap s6 nhan. Néu ta
trur so hang thir ba cho 4 thi diy thu duoc 13 mét cap sb cong Neu trir s6 hang thr ha1 va thir ba
ctia cap s cong vira thu duoc cho 1 thi diy thu dwgc 1a mot cap s6 nhan. Tim day s6 u,, u,, Uy.

b) Cho day s6 (u,),biét: uy=1,u, =1va n(n+)u, =n(n-Du,—(n-2)u, , Vn>1.

n+l n-1°

, . 3 \ s 2 u u u
Chung té rang (n+1).u,,, —u, =0, Vn>1 va tinh tong § =—2+—L+ .+ 220,
ul u2 u2021

Cau 3 (6,0 diém).

a) Cho sd nguyén duong 7. Chl’Ing minh rang: (C) + (C1 ) +..+(Ch) =
b) Goi X la tap hop tat ca cac s6 tuy nhién c6 nim chir 5O dugc lap tir cac chu s6 0,1, 2,
3,4, 5. Chon ngau nhién mot sd tir tdp X . Tinh x4c suit dé s6 dugc chon co dung ba chu’ sO

giong nhau.
V3x+1-2

> khi x >1
¢) Chohamsé f(x)=7 * ! .
a(x”-2) khi x<1
x-=3
Tim gié tri cta tham s6 a dé ham s6 f(x) lién tyc tai x =1.
Ciu 4 (3,0 diém).

a) Trong mat phang v&i hé toa dd Oxy, cho hai dudng tron (C) va (C') v6i phuong trinh
(C"):x*+y*—4x+2y—11=0 . Biét rang phép vi tu tam A(0;1) ti s6 k =2 bién dudng tron
(C) thanh duong tron (C'). Viét phuong trinh duong tron (C).

b) Trong mit phang, cho tam gidc ABC déu. Tim tp hop nhitng diém M nam trong tam
giac ABC sao cho MA® = MB* + MC”.

CAu 5 (4,0 diém).
Cho hinh ling tru ding ABC.A'B’'C’ ¢6 AB=a,AC =2a,AA'=2a/5 va goc BAC =120°.
Goi M 1a trung diém canh CC".

a) Ching minh MB vudng goc voi MA".
b) Tinh khoang céach tir 4 dén mat phang (4 ’BM) theo a .

Hét
Thi sinh khong dwoc s dung tai liéu. Can b coi thi khong gidi thich gi thém.
Hovatén thisinh: ...........cccoocevvevve e vivenvnn . S0 bao danh: ..................



SO GIAO DUC PAO TAO KY THI OLYMPIC 24/3 TINH QUANG NAM
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Mon thi: TOAN — Lép 11

DAP AN - THANG DIEM
(Pap dan — Thang diem gom 06 trang)

Ciu 1 (3,0 diém)

a 4cos’x —4cos2x.cos’x —6sinxcosx+1=0 1,5
pt < 4cos’ x(1—-cos2x)—3sin2x+1=0 0.25
< 2(1+cos2x)(1-cos2x)—3sin2x+1=0 0.25
& 2(1-cos” 2x) - 3sin2x+1=0
., : 0.25
< 2sin” 2x—3sin2x+1=0
x=—+kr
sin2x =1 0.75
'~ 1 (025) < | x="+kz  (0.5)
sin2x = — 12
X 5—7[+ kr
2
b |sin’x+cos'x=1 1,5
sin’ x +cos* x =1<>sin’ x +cos” x =sin” x + cos” x 0.25
& sin” x(1-sin x) + cos’ x(l —cos’ x) =0 0.25
& sin® x(1—sin x) +sin” x(l —sin’ x) =0 0.25
& sin’ x(1—sinx)(2 +sinx) =0
0.25
sinx=0< x=kr
= kel).
sinx:1<:>x=%+k27z ( ) 0.5
Vay phuong trinh c6 nghiém la: x =kx,x = % + k21
CAu 2 (4,0 diém)
Cho dﬁy s6 gébm c6 ba s6 hang u,,u, ,u, theo thr tu lép thanh mot cap s6 nhan. Néu
a | ta trr s6 hang thu ba cho 4 thi day thu dugc la mot cap s cong. Néu trir s6 hang thtr 2.0
hai va thir ba cua cap sd cong vira thu dugc cho 1 thi ddy thu duoc lai 1a mot cap s6 ’
nhan. Tim diy sb u,,u, ,u;.
u,,u, ,u, theo thr tyr 1ap thanh mot cép s6 nhan & u22 =u.u;y (1) 0.25
u,,u, ,u; —4 theo thur ty 1ap thanh mot cép $6 cong < 2u, =u, +u, —4 (2) 025
u,,u, —1,u; —5 theo thr tw 1ap thanh mot cap s6 nhan < (u, —1)° =u,.(u; —5) (3) 0.25




u, =u, .u; (1)
+Tacohé <2u, =u, +u, —4 (2)

(u, _1)2 =u,.(u; —5) (3)

Tir (1) va (3) suy ra u, = 2”2 ~1
0.5
T (2) va(4)suyra u, = 8u 21 %)
Thay (4), (5) vao (1) thu duoc PT: 9u,” —34u, +21=0 < u, =3,u, =— 0.5
1 7 49
Viy c6 2 diy s6 thoadé baila 1; 3;9 hoic 5 5 5 0,25
Diy s6 (u,), biét: u,=1,u,=1va n(n+u,, =n(n-1u, —(n Du, |,
Chung to rang (n+1)u,,, —u,=0,Yn>1. Tinh tong S = Do By B 2,0
ul uZ u2021
Tt cong thirc xac dinh cta day ta co6:
n[(n+Du,,, —ul=m-2)nu,-u, ), Vn=1 0.25
Thay n=1 taduogc: 2u, —u, =0 (va n=2 suyra 3u,—u, =0) 0.5
Gia str (k+ 1), ,, —u, =0,Vk >1
k 1 0.5
Suy ra (k+2)u,,, —u,,, = [(k+ Da,,, —u,]=0
Vay. (n+1u,,, —u, =0, Vn 2 1
0.25
Tinh 2 =1, =2
u, u,
Ta (n+1)u,,, —u,=0, =n+l 0.25
un+1
Suyra S=20 My B0 400 10021
0,25
u, u Uppp
2021.2022
@S:T=2021.1011(=2043231) 025
CAu 3 (6,0 diém)
Cho s6 nguyén duong . Ching minh rang: (CY?+(C))* +..+(C) =C 2.0
9
Xét khai trién: (1+x)*" =C;, +Ch x+..+ Cp X" +..+ Ci'x™ (1) 0.5
1+x)” =(1+x)".(x+1)"
Mait khac: ( 0) 1( V' ) . Lo (2) 0.75
=(C, +Cx+.+CX")YCx"+Cx"" +..+C))
Hé s cua x" trong (1) 1a C 0.25
Hé s6 ctia x” trong (2) 1a (C°)* +(C)* +...+(C")? 0.25
Vay: (C))? +(C))* +..+(C!)* =C 0.25




Goi X 1a tap hop tat ca cac so tu nhién c6 nam chir s6 dugc 1ap tir cac chir s6 0,
1,2, 3,4,5. Chon ngau nhién tr X ra mét s6. Tinh xac suat dé s6 dugc chon co

dung ba chir s6 giéng nhau. 2,0
- S6 phan tir cuia khong gian mau 1a n(Q) = 5.6° 0.5
Goi A 1a bién c6: “sb duoc chon c6 ding 3 chir sé giéng nhau”.
-Co C53 cach chon 3 vi tri trong 5 vi tri dé dat 3 chix s6 giéng nhau. Co6 6 cach
chon 1 trong 6 chix s6 dat vao 3 vi tri duoc chon( goi s6 xuét hién 3 1an 1a a); 5
cach chon b; 5 cach chon ¢
Sb ¢ 5 chir sb thoa yéu cau dé bai ( bao gdm ca s6 0 dimg dau) 1a: C;.6.5.5 0.5
* Truwong hop c6 so 0 dirng dau, ta xét 4 s6 con lai:
Khd néng 1: (C6 3 s gibng nhau khéc 0) co C; vi tri dit 3 s6 gidng nhau; ¢6 5
cach chon 3 s6 gidng nhau a; 5 cach chon b( b khac a) 0.25
Trudng hop nay co C;.5.5
* Khd néng 2: (3 s6 giéng nhau 1a 3 s6 0).
Co Cf cach chon 2 vi tri dé dat thém 2 s 0; ¢6 5 cach chon b; 5 cach chon ¢
Truong hop nay la: C;.5.5 0.25
n(d)= C;.6.5.5- C;.5.5- C;.5.5=1250 025
. . A) 12 12
Viy xéc sudt cia bién 66 A la P(Ay="A) 1250 _ 125 0.25
n(Q) 6480 648
—\,3x2+—2 khi x >1
Chohamsé f(x)=1 * ~!
A2 i< 20
x=3
Tim gié tri ctia tham s6 a dé ham s6 f(x) lién tuc tai x=1.
1 0,25
I)=—a
G 5
0,25
lim f(x) = L ’
x—=1 2
V3x+1-2 3(x-1)
lim f(x)=lim = lim
1t S o x? -1 o (x* =1).(V3x+1+2) 0,5
= lim 3 _3
1 (x+1)(V3x+1+2) 8 0,5
Pé f(x) lién tuc tai x =1 thi lim f(x) = lim f(x) = /(1)
x—1 x—l 0,25
0,25

3
Suyra a=—
4 4




Céu 4 (3,0 diém)

Trong mit phing voi hé toa dd Oxy, cho hai duong tron (C) va (C') véi phuong
trinh (C"):x% + y* —4x+2y—11=0. Biét rang phép vi tu tim A(0;1) ti s6 k =2

1,5
bién duong tron (C) thanh duong tron (C'). Viét phuong trinh dudng tron (C).
+ Phép vi tyr tim A ti s6 k =2 bién (C) thanh (C)
1 0.25
< Phép vi tu tam A ti sO 5 bién (C')thanh (C)
+ Duong tron (C') cétam ['(2;—-1), ban kinh R'=4. 0.25
+ Goi duong tron (C) ¢6 tdm I, ban kinh R 1a anh cta duong tron (C') qua 0.25
phépvita V, ..
+3)
+R=|k|.R'=%‘.4=2 0.25
+ Z:%.ﬁ:(l;—l).Tinhduqc diém I (1; 0) 0.25
Phuong trinh dudng tron (C) 1a: (x—1)> + y* = 4. 0.25
Trong mit phang, cho tam gidc ABC déu. Tim tip hop nhitng diém M nim trong
tam gidc ABC sao cho MA® = MB* + MC? 1,5
C Trong hinh v€& bén, xét phép quay tam A, goc
D quay 60° . Tacd:
Q(A,600) B C
C— D
M M 0.25
A B ’
Suy ra cac tam giac AMM’, ACD déu
Gia thiét :
MA* = MB* + MC?
' 2 _ V2 2
SM'M° =M'C~+MC 025
& LMCM '=90° 0,25
Mat khac co
/MBC+ /MCB=/M"'CD+ /MCB
= ZDCB — ZM'CM =120° =90 = 30° 8-;5
Suy ra /BMC =150 23
Vay tap hop nhiing diém M 14 phan nam trong tam gic ctia cung chta goc 150°
chan trén doan BC 0.25




Ciu 5 (4,0 diém)

Cho hinh lang try dang ABC.A’B’C’ c6 AB=a,AC =2a,AA'= Za\/g va goc ZBAC =120°. Goi
M 13 trung diém canh CC".

a) Chumg minh MB vuéng goc voi M4

b) Tinh khoang cach tir 4 dén mat phang (4 ’BM) theo a .

A'

(Hinh v& phuc vu cau a - 0,25 diém)

a Chung minh MB vudng gbc voi MA'. 1,75
+ X¢ét tam giac ABC, theo dinh i ham s6 Cosin ta c6:
BC? = AB” + AC* —2A4B.AC.cos A
2 2 0 2 0’5
=a +(2a) —2.a.(2a).cos120” =7a
+ Xét tam giac vuong BCM c6: BM? = BC* +CM* =7a” +5a° =124’ 025
+ Xét tam gidc vuong A’C’M c6: A'M*> = A'C*+C'M* =4a” +5a* =9a° 0.25
+ Xét tam giac vuong A’AB co: A'B* = A'A* + AB* =20a” +a’ =21a° 025
Suyra A'M*+MB* =21la’ = A'B* hay MB L A'M 0,5
b Tinh khoang cich tir 4 dén mit phang (4 'BM) theo a . 2,0
0,25




A'

Goi H 1a hinh chiéu ctia A trén mat phéng (A’BM).Goi E, F lan lu’(_)’tq 13 hinh chiéu
cua H trén MA’ va BM. Suy ra AH la khoang cach tir A dén mat phang (A’BM). 0,25

Ta cod
AH> =MA* —A'H> = A'A* —(HE® + HF*)= MA*> —(AE* — AH* + AF* - AH*) | 0,25

Suy ra: AH® = AE® + AF* — MA®
0,25

2ACC'M 22aa\5 4av5

AM  3a 3 0,25

Tinh AF: Xét tam gidc ABM , c6 BM =2a~/3 , AB=a, AM=A’M=3a
a’*+9a> 124> 1

Tinh AE: c6 AE=2d(C,A'M)=2

cos LBAM = =—— 0,25
2a.3a 3
Suy ra : sin ZBAM =+/1—cos> ZBAM = /1—% =¥ va
S oy = ;AB AM .sin ZBAM _% a3a. % = a’\2
28 2.a°2 _ f

Suyra: AF = —4BM —

Y 2a[ f 0,25
AH? = AE* + AF? - MA® = (4“*/— a2, */_ 0.5

5

a5

Ghi chii: Néu hoc sinh c6 cach giai khac dung thi Ban Giam khao thao ludn va thong nhét thang
diém cho phu hop véi Hudng dan cham.
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