SG GIAO DUC VA PAO TAO HUGNG DAN CHAM
TINH NINH BINH PE THI CHON HOC SINH GIOI THPT CAP TINH
NAM HOC 2023-2024
MON: TOAN
Ngay thi: 06/10/2023
Huéng din chdm gbm 07 trang

A) Huéng din chung:

1) Hoc sinh lam diing dén dau thi chAm dén d6. Hoc sinh trinh bay theo cach khac
ma ding thi giam khao chidm tuong ting biéu diém ctia HDC.

2) Viéc chi tiét hoa thang diém phai ddm bdo khong 1am sai 1éch biéu diém ctia HDC
va phai dudc théng nhéit trong toan héi dong chim thi.

3) Diém clia bai thi khéng lam tron.
B) Huéng dan cu thé:

Bai 1 (4,0 diém). Gidi phuong trinh (22 — 10z + 21)v/z — 3 = 23 — 1122 4 34z — 27(2 € R). (1)

Y No6i dung Piém
Diéu kién x4c dinh: = > 3. 0,5
(1) & (22 — 10z + 21)(vVr — 3 — 1) = 23 — 1222 + 44z — 48 0,5
& (22 =100 +21)(z —4) = (z — 2)(z — 4)(z — 6)(v/o — 3+ 1) 0,5
r—4=0
&
(z=3)(z—-T)=(x-2)(z-6)(Vz —3+1) 0.5
(2 =14 (thoa man) ,
&
(x=3)(z—=T7)=(x—2)(z —6) (Ve —3+1) (2)
1 | Xét phuong trinh (2):
2) e [(z—4)+1][(x—3)—4] = [(z —4)* - 4] (V2 —3+1). 0,5
Phuong trinh trén c6 nghiém khi g <z <6. 0,5
Clr—4=u
bat (u,v > 0).
vr—3=v
Phuong trinh tré thanh: 0,5

(u+D?—4)=@w+Dw? -4 s @v—u)lwtutv+4)=0u=10v




S0 —4d=yz-3=22-0r+19=0c 2 _.

95

S 0,5
A A s 94++/5 ’
Vay tap nghiém cua phuong trinh 1a S = q 4; 5
, . T1 =29 =a
Bai 2 (5,0 diém). Cho day so (z,,) dudc xac dinh nhu sau )
Tpyl = Ty +2- 3 ,Vn > 2

trong d6 a 1 mét sb thue duong cho truée.

a) Chitng minh ring day (z,) c6 giéi han hitu han.

b) Gid st lim z, = ¢. Tim sb thuc o dé day (y,) xac dinh béi y,, = n%(c — x,,),¥n > 1

n—-+o0o

c6 gidi han hitu han khac 0.

Y No6i dung Diém
Nhan théy xn > 0,Vn € N*,
Ta €6 2pyy — zn > 0,¥n > 2, suy ra (z,,) ting ngit (k€ tit s6 hang thi 0.5
hai). ’
— /— 2
Ta co: xpp1 = o0 + 2 - x’;_l <z,+2- (w/:cn—i— ) ,Vn > 2. 1,0
n
=/Tn+l < V/Tn + 5 <Van+ —F——,Vn>2
2.a (TL + 1) 0,5
=v/ITptl — VIn < E - n—H,Vn Z 2.
n—1 n—1 1
:>Z(w/_xz+1 _ /T < Z <Z - i+1) n > 2.
=1 =1 0,5
1
:>\/xn<\/x_1+1—ﬁ<\/5+1,vn22.
Do dé6 (z,,) bi chan trén.
Déy sb (z,,) ting va bi chin trén nén cé gi6i han hitu han (diéu phai 0.5
chting minh). ’
Ta co0: z, < c,Vn>1va
m m
2./T; 1 0,5
$m+1—$n=Z($i+1—fCi)=Zz—; (Ym >mn >1).
1=n 1=n




/1 A 1 .
Xét ham so f(x) = ~5.3 VoL x € [i;7 + 1].
x
Khi d6 ton tai d; € [i;4 + 1] sao cho 0.5
fildi) = fi+1) — f(3)
1 _ .
S = [+ 1) = ()
1
>l < fli D)~ ) <
—_— /L —
Gi+13 =7V =B
m
1 1 1
=3y > 1) — -
Zﬁ z fm+1) = f(n) = 505 2(m + 1)
1=n
va .
S < fm) — S 1) = s
i3 = 2(n—1)2  2m?
1=n
1 1 1 1 1
Suy ra — < =< — . Khi do
Yoz 2(m+1)2 — Z i3 7 2(n—1)2 2m?2
2.b m m YT m
1 2/Ti1 1 0,5
2\/l‘n—lzi_3§.z i3 :xm+1_$n<2\/gzi_3
i=n i=n 1=n
1 1 1 1
=1/ Tn—-1 (m—m) Sxm+1_$n<ﬁ(m_m)-
Cho m — +oc ta cé
VIl g, < Ve = n® 2z 1<nO‘(c—x)<\/EL
n? - "7 (n—1)2 S N (I DR
A \ . a—2 o . a i _
Néu « > 2 thi ngrfoon VZn—1 = +00, hay ngrfoon (¢ —xp) = +o0.
7 a—2
Néeu o < 2 thi 0 < n%(c — zy,) < \/En—l 0,5
(1-2)
n
na_Q AN Ay rd ~ AN
Do lim /c———=0nén lim n%(c— x,) =0, khong thoa man yéu
n—-+o00 (1 . l)Q n—-+o00
. n
cau bai toan. )
Néu o = 2 thi 7,7 < n?(c—x,) < \/E(n—l)z
n p—
. _ . _ A . a . _
PO B vt = W Ve = venen B (e a) = v
VAy o = 2 thoa man diéu kién bai toan.

Bai 3 (6,0 diém). Cho tam gidc ABC nhon, khong cin noi tiép dudng tron (O) cb cac
duong cao AD, BE, CF dbng quy tai H. Goi T 13 giao diém tht hai cta dudng thing CH
v6i dudng tron (0); I 1a giao diém ctia AT v6i BC; J 1a giao diém clia AD vé6i EF. Goi M,
N 14n ludt 13 trung diém cda cac doan HC, HE. Liy diém P trén EF sao cho MP song

3



song véi DE, diém Q trén BJ sao cho EQ song song v6i N P.
a) Chting minh ring ba diém I, E, Q thang hang.

b) Goi X 1a giao diém ctia BH v6i CO, Y 1a giao diém ctia CH v6i BO, Z 1a truc tAm
tam gidc DEF. Chitng minh rang OZ chia d6i doan XY .

Y No6i dung Piém

Xét thé hinh trén day. Lo
Ta c6 két qua quen thudc DE L CO, thé nén MP 1 OC. ’
Phép vi tu H(H,2) tAm H, ti sb 2, bién dudng thing EF thanh dudng
thdng VT va bién dudng thang M P thanh tiép tuyén tai C cta (O). 0.5

3.a| pin dén giao diém L clia VT va tiép tuyén ctia (O) tai C la anh cta P |
qua phép vi tu nay.
Suy ra H(H,2) bién dudng thing NP thanh dudng thing EL, thé nén 0.5
NP | EL.Ma EQ | NP nén @, E, L thing hang. 1|




Ve 2 V C A 2
Ap dung dinh li Pascal cho b6 6 diém ta dudc I, E, L thang

C T B
hang. (2)
Ti (1) va (2), ta ¢6 I, Q, E thing hang.

1,0

3.b

Xét thé hinh trén day.
Goi G = ZENCO,U = ZF N BO. D& thiy tG gidc OGZU 1a hinh binh

hanh nén OZ chia d6i doan GU. VAy ta chi cin chi ra GU | XY hay
0oxX 0Oy

XG YU

0.5

OX OB OY _OC

XC - B’ YU_FUmaOB:O(Jnenta

Theo dinh 1i Thales, ta c6
cin chting minh GE = FU.

0.5

Ap dung dinh 1i sin trong hai tam gidc BFU va CGE ta cé:

FU FU FB CE snABO sinBCF sinCGE
GE BF CE GE SinB/UTT sinC/’B\E sinO/C’\A

1.0

Do BO, BH 14 hai dudng lién hop ding gidc nén ABO = CBE.
Do UOGZ 14 hinh binh hanh nén BUF = CGE.
Do CO, CH 14 hai dudng lién hop ddng giac nén BCF = OCA.

Tu day suy ra % — 1= FU = GE, diéu phai chiing minh.

1,0

Bai 4 (5,0 diém). Cho tip hop S = {1,2,3,...,2048}.




a) Chting minh khing dinh sau: “V6i moi tip con X cla tip S c¢6 sb phan ti bing 15,
lu6n ton tai hai tip con khac réng roi nhau A, B clia tip X sao cho Zz = Z 7.
€A jEB
Khing dinh nay con ding khong khi s6 phan ti clia tp X bang 12?

b) Tap con Y khac réng clia S thod man diéu kién: Vy € Y thi 15y ¢ V. Tim sb phin t
16n nhéit c6 thé cha tip Y.

Y No6i dung Piém
S6 tap con khac rbng clia tAp X 13 215 — 1 = 32767 0,5
Tong ctia 15 phan tk 16n nhit ctia tap S 1a

2034 + 2035 + 2036 + . .. + 2048 = 30615. 0,5
Nhu viy v6i moi tdp con X ctua tip S, | X| =15, Y C X,Y khac § ta luén
c01< ) i<30615.
<2 i 05
B €Y .
Ap dung dinh li Dirichlet, suy ra ton tai hai tap con khac nhau U,V c X
sao cho Zz = Zj.
iU jev
bat A=U\(UNnV)vaB=V\(UNV).
0,5

4.a

RéréngA#Q),B#@,AﬂBz@VéZi:Zj.
€A JEB
B dé: Cho sb nguyén duong k > 1. M&i sb nguyén duong n déu cé thé | 0,5
biéu dién mét cach duy nhit thanh téng
n=aok™+ak™ '+ ...+ am_1k + am,
trong d6 ag,ai,...,am € {0;1;...;k—1} v6i ap > 1 va m 13 mot sb
nguyén khong am.




4.b

Ta c6 2! = 2048. 0,5
Tinh chit khéng con ding khi [X]| = 12.
Chang han, ta xét X = {1;2;...;21}.
Néu ton tai hai tip con khac réng A, Bma ANB = § va Zz = Zj = n.
€A jeEB
Suy ra n c¢6 hai biéu dién trong hé c¢o s6 2, mau thuln.
Néu 15y > 2048 thi y > 137.
Néu 15y < 137 thiy < 9. Lo
Tathiy tdp Y = {1,2,...,9} U {137,138, ...,2048} thod mén diéu kién: ’
VyeY thilsy ¢ Y.
Khi do6 |Y] = 9 + 2048 — 136 = 1921.
Néu c6 mét tip v; thod mén diéu kién cta bai toan cé chita phan tit
€ {10,11,...,136).
yef } 1.0

Vilbsy € Y valby ¢ Yy nén |Yi| < |Y|

\]

@

VAy sb phan tt 16n nhit clia Y bing 1921.

HET




