SO GIAO DUC VA PAO TAO HA NOI KY THI CHON HOQC SINH GIOI CUM LOP 11
CUM TRUONG THPT GL - LB NAM HOC 2023 - 2024

Mon thi: TOAN
Thoi gian lam bai: 150 phut

PE CHINH THUC

Bai | (4,0 diém) Cho phuong trinh sin xcos 2x — cos X +sin x = 0.

1) Giai phuong trinh da cho.

2) Tinh tong cac nghiém cuia phuong trinh trong khoang (0;207).
Bai 11 (4,0 diém)

1) Tinh c4c gidi han sau:

a) lim (1+%+i+...+i}

N—>+00 3? 3"
. RUx+7—/3x+1
b) lim 5 -
x—1 X- =1
vax? +bx -2 .
2) Chohamsd f(x)={" »_p  m*x*1
4 khix =1

Tim tat ca céc cap $6 (a,b) dé ham s6 f (X) lién tuc tai x =1.

Bai 111 (2,0 diém) Giai bt phuong trinh log ; v/x+1-log, (3—x)-log, (X +3)° <0,

2

Bai IV (7,0 diém) Cho hinh chép S.ABCD c6 day ABCD la hinh vudng tim O, canh a. Pudng
thing SA vudng géc véi mat phing (ABCD), SA = av/2.

1) Tinh goc gitra hai duong thing AD va SC.
2) Mt phang di qua A va vudng goc véi SC cat cac canh SB,SC,SD lan luot tai cac diém
E,F,l. Chirng minh duong thing IE song song véi duong thang BD.

o : : . ] . AH
3) Goi Hla giao diém cua hai duong thang AF va IE. Tinh ti so AF
4) Goi M 1a mot diém thay doi trén canh CD,(M khéc C va D). Mat phang qua M va vudng
goc voi CD cit cac canh SC,SB lan luot tai N va P. Tim gié tri 16n nhét cua dién tich tam giac

MNP.
1

5 , u, =
Bai V (3,0 diém) Cho day s6 (u,) dugc xac dinh nhu sau: |
u,,=3u +2"vn=1,23,..

1) Patv,=u +2",vn=12,3,.. Chitng minh (Vn) la mot cdp s6 nhan.

U, +U, +...+U,

2) Tim lim -
N—-+o0 3
---------- Hét----------
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- . - Mén thi: TOAN
HUONG DAN CHAM
Bai Noi dung Pidm
1) Giai phuong trinh sin xcos2x —cos x +sin x = 0. 2,0
Tacd: sinxcos2x—cosx+sinx=0
c>sinx(2c052x—l)—cosx+sinx:0 05
< 2sinxcos? x—cosx =0
. cosx=0
< cosx(2sinxcosx—1)=0<| 1,0
sin2x =1
x="1kn
sl %2 (kex). 05
T
X=—+Kkm
B 4
(E?}I (_;) 2) Tinh tong cac nghiém cuia phuong trinh trong khoang (0;2m). 2.0
Xeét ho nghiém X=g+ kn,(k € Z) cd X 6(0;20n) =0<k<19 0,5
Tuong tu ho nghiém X =%+ kn,(keZ) c6 xe(0;20m) = 0<k <19 0,5
Do d6 téng cac nghiém ciia phuong trinh trong khoang (0;20m) la:
19 19 0,5
S =Z(£+knJ+Z(E+ kn}
k=0 2 k=0 4
(’2‘+’2‘+19nj.2o (Z+Z+19nj.2o 05
= + =395m. ’
2 2
1) Tinh cac gidi han sau:
3 R
a) lim( 1oty 2o v L) g fim X VS 20
N—-+o0 3 3" x—1 X°—1
n+1
11 1 1_(9 3(, 1
Bél “ a.) TaCO 1+§+3—2+...+§:—1:§(1—3n+1j 0:5
(4,0 d) -3
Do d6 lim (1+£+i2+...+iJ= lim E(l— 11J=§ 0,5
) ) 3+ 2
3 _ 3/ _ _
b) Ta c6 Iirrl‘\/x+72 13x+1:Iirrll X+7 22+21 3x+1 0,25
X—. X p— X—. X —_




. 1 3 0,5
:Ilm — ’
= (x+1)((\3/x+7)2+2«3/x+7+4) (X+1)(2+V3X+1)
_1.3_1 0,25
24 8 3
2) Tim (a,b) d&¢hamsd f(x) lién tuc tai x =1. 2.0
Pé ham s f(X) lién tuc tai x =1thi f(X) phai c6 gidi han tai x =1.
0,5
Do d6 va+b-2=0=b=-a+4.
2_ —
Khi d6 lim f (x) = lim V2% —@x+4x =2
x—1 x—1 X =1
: ax’ —ax+4x—4 : a(x+1)+4 a+2 1,0
Hl(x—l)(\/axz—ax+4x+2) ol Jax? —ax+4x+2 2
Hamso f(x) co gioi han tai x =1
0,5
elimf(x)=f(1) o2 2-4oaz6=b=2
x—1 2
Giai phuong trinh log ; vx+1-log, (3—x)—|ogg(x+3)2 <0. 20
E ’
Diéu kién: 1< x <3, 0,5
2
Bai I Iogﬁ\/x+1—log%(3—x)—|ogg(x+3) <0< log, (x+1)+log, (3-x)<log, (x+3) 05
(2,0 a)
< (X+1)(3=x)<(x+3) < —x*+2x+3< x+3
, {x >1 0,5
S X -x>0< :
x<0
Két hop diéu kién ta duoc tap nghiém cia bat phuong trinh [a: S =(-10)U(L3). 0,5
1) Tinh goc gitra hai duong thang AD va SC. 20
0,5
Do AD / BC = (SC, AD) =(SC,CB).
Chirng minh ASBC vuong tai B
Bai IV = (SC,CB)=SCB 05
(7,0d)
— SB a3 —
=tanSCB=—=—-=+/3 = SCB =60°
BC a V3 1,0

Vay goc gitra SC va AD la 60°.

2) Mt phang diqua A vavudng goc vai SC ...

1,0




Chiing minh BD L SC = BD // ( AEI )

0,5
BD // ( AEI)
0 = BD // El.
(AEI)~(SBD)=El
0,5
3) Goi H la giao diém ctia hai dudng thing AF va IE... 20
Ching minh ba diém S,H,O thang hang. 05
Do SA= AC =a+/2 = ASAC vuong can tai
, 0,5
A= F latrung diém SC.
Xét ASAC c6 SONAF={H|=H la
\ trong tam ASAC = AH = E 1,0
D C
4) Goi M la mot diém thay d6i trén canh CD,(M khac C va D)... 20
S Goi Q 1a giao diém cua (oc) va AB.
' Chirng minh MNPQ 13 hinh thang vuéng tai
P vaQ.
1
= Suume =5 NPPQ. 10
bt SP_ x(0<x<1) taco:
SB
E = S—P = NP =x.a 05
BC SB ;
PQ BP
—~=-— 5 PQ=av2(1-x
SA  BS Q ( )
2 2 Y 2
Suyra S, =Mx.(1—x)§ V2 x+1-x\" _a’\2
2 2 8 05
2 )
Viy Max S, = % khi M 1a trung diém CD.
Bai Vv 1) Ching minh (Vn) la mot cap s6 nhan. 1,0




(3,0 )

Ta co: Uy, =3u, +2" =u,, +2"" =3(u, +2")

n+1 05
v, =3
=
v, =3v,,Vn=123..
0,5
Suy ra (v, ) 1a mot cap sb nhan.

2) Tim lim 2%t 2,0
Taco vn:3“,Vn:1,2,3...:>un:3“—2“,Vn:1,2,3... 0,5
Do do u1+u2+...+un:(31—21)+(32—22)+...+(3“—2“) 05
:(1+3+32+...+3”)—(1+2+22+...+2”)

n+1_ n+1_ n+2 . 0’5
_3 1—(2“”—1):u,VneN

2
.U +U, +..4+U _o3mt_om2i1 3
Suyra lim 2X*—2 "= lim—0— ==
y N—>-+0 3" N—>+oo 2.3" 2 0,5

Lueu V: Hoc sinh lam theo cdch khdc ding van cho diém toi da.




