SO GIAO DUC VA PAO TAO HA NOI KY THI CHON HOQC SINH GIOI CAP TRUONG

TRUONG THPT PHUNG KHAC KHOAN - CAC MON VAN HOA KHOI 10, 11
THACH THAT NAM HQC 2022-2023
PE THI MON: TOAN-LOP 11
PE CHINH THUC Thoi gian lam bai 150 phat, khéng ké thoi gian giao dé

(Dé thi gom 2 trang)

Cau 1 (2,5 diém):

COS 2X

Giai phuong trinh
1+tanx

+%(sin 2X+sinx-1)=0
Cau 2 (4,5 diém):

a. Giai phuong trinh : (X+1)(X+4)—3Jx* +5x+2 =6

XZ

5n
. X o . LR P 2
b. Tim s0 hang khong chira X trong khai trién nhi thirc Niu-ton (X3 +—J , X#0
biét n la sb nguyén duong théa man: 3C2, + n.P, =4A
Cau 3 (3,0 diém):
Tir cac chir s6 0,1,3,5,7,8 ¢ thé 1ap dugc bao nhiéu s6 c6 tam chit sé ma trong d6
chit s6 8 c6 mit ding 3 lan con cac chir s6 khac xuat hién ding mot 1an?

Cau 4 (3,0 diém):
(x? +2023)3/1—5x — 2023

a. Tinh gidi han | =lim
x—0 X
u, =2022; u, =2023
b. Cho day sb (u,) xéc dinh boi: 2u +u,, (n=2,neN)

un+1 3
Tinh gi6i han cua day s6 (u, )
Cau 5 (5,0 diém):

1. Cho tir dién ABCD goi 1,J lan luot 1a trung diém ctia AC,BC trén doan BD ly
diém K sao cho BK =2KD; Goi E,F lan luot 1a giao diém cia CD va AD vé&i mit

phang (IJK). Chung minh raing FK song song véi 1J .
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2. Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang vudéng tai A va D biét
AD=DC =a, AB=2a; SD=h. Trén doan AD lay diém M sao cho AM = x (0O<x<a).
Mit phang (a) qua M song song voi AB va SD cit BC,SB,SA lan luottai N,P,Q.

a. Chtmg minh rang NP ludn song song véi mot mat phang c¢b dinh
b. Khi MN vuéng goc véi MQ, tim x dé t gisc MNPQ c¢6 dién tich 16n nhat.
Cau 6 (2,0 diém):
Cho céc sb thuc khong 4m a,b,Cc théa man a’+b*+c*-3b<0.

4 8

Chirng minh ring: + + >1
8 & @+l (b+2)7  (c+3)

(Thi sinh khdng dung tai li¢u, can bg coi thi khéng giai thich gi thém)
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SO GIAO DUC VA PAO TAO HA NOI KY THI CHON HOQC SINH GI0OI CAP

TRUONG THPT PHUNG KHAC TRUONG CAC MON VAN HOA KHOI 10, 11

KHOAN - THACH THAT NAM HOQC 2022-2023

DAP AN DE THI MON: TOAN. LOP 11

Thoi gian 1am bai 150 phut, khdng ké thoi gian

giao dé

t=-1(L)
t=4(TM)

Ta duoc pt: t2—3t—4=0<:>{

Cé& | Noi dung pié
u m
. cos2x 1, . .
1 Gidi phwong trinh sau: +=(sin2x+sinx-1)=0 2.5
l+tanx 2
x¢£+k
cosx 0 4 (eZ)
(S
tanx = -1 T 0.5
X#——+krm
4
cos2x +1(sin2x+sinx—1):0
l+tanx 2
2y ein2
<:>2(COS X sm_ X)COSX+(sin2x+sinx—l):0 1.0
COS X +5in X
& 200S° X —25iN XCOS X + 2sin XCOsSX +Sinx—1=0
< =2sin®x+sinx+1=0
sinx=1c>x=%+k27r
- 0.5
= X=——+k27
) 1 6
smx=—5<:> .
X:—ﬂ+k27r
L 6
Két hop dk pt c6 nghiém: X=—%+k27r, X=%T+k27r (k eZ) 0.5
2.a | a.Giai phwong trinh : (X+1)(x+4)-3Vx*+5x+2 =6 20
(x+1)(x+4)—3\/x2+5x+2:6<:>x2+5x+2—3 X2 +5x+2-4=0
0.5
Pit t=+/x*+5x+2 (t>0) 05
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X=2
+Vdit=4:>\/x2+5x+2=4<:>x2+5x—14=0<:{ . L0
X=- :
KL: PT ¢6 2 nghiém Xx=2; Xx=-7
2b | Tim s6 hang khong chira X trong khai trién nhi thirc Niu-ton
5n
(X3 +%J , X#0 biét n la s6 nguyén dwong théa man: 3C2, +n.P, =4A? 25
X
DK nx>2neN
n+1)! !
3CZ, +NnP, = 4N’ P L L WO DU G PP I
2(n-1)! (n=2)! 2
+Véi n=3
2 5n 2 15 15 15
(X3 + _2) — (X3 + _zj — chksx3(15—k) .2klx—2k :ZClkszk X45—5k 05
X X k=0 k=0
S6 hang khong chira X tuong ing véi 45-5k =0k =9 0.5
S6 hang khong chira X trong khai trién 1a CZ.2° 0.5
3 Tir cac chir s6 0,1,3,5,7,8 c6 thé lap dwoc bao nhiéu so c¢6 tam chir s6 ma
trong d6 chir s6 8 c6 mit ding 3 1an con cac chir s6 khac xuét hién ding 3.0
mt 1An? '
+ Xét cac s6 ¢6 tam chir s6 (ké ca chir s6 0 dung dau)
C6 C2 =56cach chon 3 vi tri cho chit s6 8
. . 1.0
Svi tri con lai c6 5!=120 cach xép cac chir so 0,1,3,5,7
Vay c6 56.120 = 6720 sb
+ X6t cac sd c6 8 chit s6 c6 chir s khong dung dau
C6 C? =35 cach chon 3 vj tri cho chit s6 8
: : : . 1.5
4 vi tri con lai c6 4= 24 cach xép cac chir so 1,3,5,7
Vay c6 35.24 =840s6
Vay sb cac s can tim 13: 6720 —840 =5880 sb 0.5
. (x*+2023)3/1-5x — 2023
4z | Tinh giéi han | =Iim ( ) 1.0
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231 31 _ _
| —lim x*¥1-5x T lim 2023(:/1-5x 1)
x—0 X x—0 X 05
: : 2023(-5x)
=limx3/1-5x +lim
x—0 x—0 3 _ 2 311
x(w/(l 5x)2 + Y1—5x +1) 0.5
0 lim 2023(-5) 10115
= =~ 0.25
o0 (s/(l—sx 2, 31-5x +1) 3
4b , . Cw= 2022; u, =2023 20
Cho dédy so (u,) xac dinh boi: 2U, +U,, (n>2,neN)
Una = 3
Tinh gi6i han cua ddy s6 (u,)
+ V&éimoi n>2 taco
2 105
Upa = % < 3u,, =2, +U,, <3, —3u, =-U, +U,, < (U, -U,)= _é ((an —U,,)
(*)
Xét day s6 (v, )véi v, =u,, —u,
< 1 \ A A A A re 1
Te(*) = v, = _§Vn-1 = (v,) la mét cap so nhan voi v, =u, —u, =1, q= 3
Ta co:
U =u —u  +U_ —U ,+..+U,—U+U =V _ +V  +.+V+U 10
1 n-1 '
1-g™* 1‘(‘3) 3 " 3 3 N\
:vl—q+u1 =1————+—+2022=— 1—(——) +2022:—+2022——(——j
1-q 1.1 4 3 4 4\ 3
n-1
. : 1
Taco lim 1 =0. Vay Ilmun:2022+§:% 0.5
3 4 4
5.1 | Cho tir dié¢n ABCD, goi I,J lin lwot 12 trung diém cia AC,BC trén doan | 1 0
BD ldy diém K sao cho BK =2KD; Goi E,F lan luwot la giao diém ciia
CD va AD vé6i mit phing (1JK). Ching minh ring FK song song véi
1J.
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V&€ hinh:

Trong (1JK)nbi JK cat CD tai E, ndi El cit ADtai F.

0.5

Ta co:

1J = (UK); AB<(ABD), 13 //AB, (IJK)n(ABD) = FK; FK, 1J phan biét
Suyra FK//1J

0.5

5.2

Cho hinh chép S.ABCD c¢6 day ABCD Ia hinh thang vudng tai A va D;
AD =DC =abiet AB=2a; SD=Db. Trén doan AD lay diem M sao cho
AM =x (0<x<a). Mit phing () qua M song song v6i AB va SD cit
BC,SB, SA lan hrot tai N,P,Q.
a. Ching minh ring NP ludn song song v6i mgt mat phing c6 dinh
b. Khi MN vuéng géc véi MQ, tim x deé tir giac MNPQ c¢é dién tich
16m nhit.

4.0

Chirng minh ring NP ludn song song véi mdt mit phang cé dinh

2.0
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+ T M ké duong thang song song voi AB va SD lan lugt cat BC tai N,
SA tai Q
+ Tu Q ké duong thang song song vé1 AB cat SB tai P

0.5

Ta co:
MQ//sD =AM _AQ
AD _ AS
MN //AB = AM _ BN
AD _ BC
PQ//AB:%—ﬁ

S BS
BN BP . ,
NP //(SCD) cb dinh

0.5

1.0

b. Khi MN vudng géc véi MQ, tim x dé tir giac MNPQ ¢6 dién tich 1én
nhit.

2.0

PQIIAB PQ//MN. Theo gia thiét MN L MQ. Tt gidc MNPQ la
= . €0 gZ1a 1€ . 1aC
MN //AB 8 8

0.5
hinh thang vuong tai M, Q
(MN +PQ)MQ

SMNPQ = 2

MQ _AM o AMSD _bx

SD AD AD a

E:g: DM — PQ = DM.AB _ (a—x).2a —2(a=x)

AB SA AD AD 0.75
Goi | =ADNBC '

MN_IM _ . ABIM _2a(2a-X) _,

AB 1A 1A 2a
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MN +PQ)M 2a—x+2a—2x)b —3x+ 99y’

SMNPQ=( +PQ)MQ _ (2a-x+2a-2x) X=£(4a—3x).3xs£(4a 3x+&5):
2 2a 6a 6a 2

Déu bang xay ra khi 4a—3x=3x < x = 2—; 0.25

Vay tir gidc MNPQ c6 dién tich 16n nhat khi x = %

6 Cho céc sb thue khong am a,b,c théa man a’+b*+c*-3b<0. 2.0
1 4 8

Chirng minh ring: + + >1
5 & ar1’  (b+27  (c+3)

+ V6i 2 s6 thue duong x>0,y >0 ta co

X2+ y® > 2x 0.5
y2 y:>(x2+y2)(x+y)228xy:>i2+i22 8 -
(x+y) =4xy XT ¥ (x+y)
+Apdung:
1 4 8 8
@+ ©+2 (. b ¥ (.b_Y
(a+1++1j (a++2)
2 2
1 1 8
b _Y i (c+3)? = b 2 0.75
(a++2) (a++c+5j
2 2
2
SRR R N . —
_|_
(a++2) (a++c+5) (2a+ +2C+1O)
2 2
Ta co:
(@-1)°+(0-2°+(c-1)°’>20<=a’*+b*+c*>2a+4b+2c-6 0.5
Theo gia thiét: 3b>a’+b* +c?
—3b>2a+4b+2c-6 hay 2a+b+2c<6
0.25

Do 0<2a+b+2c+10<16=>P2>1
Déu bang xay rakhi a=1,b=2,¢c=1

Néu hoc sinh lam bai khong theo cdich néu trong ddp dn nhung diing
thi van cho di sé diém tirng phan nhw hwong dan quy dinh.
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