SG GIAO DUC VA PAO TAO PE THI TUYEN SINH VAO LOP 10
NAMDINH TRUONG THPT CHUYEN LE HONG PHONG
NAM HQC 2022-2023
Maén thi: TOAN ( Dé chuyén).
Thoi gian lam bai: 150 phut.
(D& thi gdm: 01 trang).

Céu 1 (2,0 diém).
I.Cho f(x)=2x*-2x-7 c6 2 nghiém phén biét 13 x,, x,. Dit g(x)=x"~1. Tinh gié trj cua
biéu thire T = g(x,).g(x,).
2. Cho céc s6 thyc a, b, ¢ bit ki thoa man a? +b? +¢? = 2022. Chimg minh ring
(2a+2b-c)’ +(2b+2c-a)’ +(2c +2a-b)’ =18198.
Céu 2 (2,0 diém). Giai céc phuong trinh va h§ phuong trinh:

ot (x+l)3 =3x+4

3
. (,/y+7) +4(2x—y)=2(x+4) y+7-4
2V2x+1+2y-14 = x+4.
Cau 3 (3,0 diém).

Cho dudng trdn (O, R) va diém M nim ngoai dudng trdn. Tir diém M ké hai tiép tuyén M4, MB
véi dudmg trdn (O) (4, B 1a c4c tiép diém). Goi D 14 diém trén cung Ién 4B clia dudmg tron (O, R) sao
cho AD // MB v C la giao diém thir hai ctia dudng théng MD v6i dudng trdn (O, R).

1. Goi H la giao diém cua cic duomg thing OM va AB. Ching minh ring
MH MO = MC .MD va tir gisic OHCD ndi tiép. ‘

2. Goi G la trong tdm tam gidc MAB. Chimg minh ring ba diém 4, C, G thing hang.

3. Gia sir OM =3R. Ké duong kinh BK cua duong tron (0, R). Goi  la giao diém cua céc
IM*+ 142 _ A

s =4S
IK*+IH* ~ 4B

duomg thing MK va AB. Tinh gi4 trj biéu thirc 7=8

Cau 4 (1,5 diém).
1. Chimg minh ring P(n)=n"~14n"+71n* —154n+120 chia hét cho 24 véi moi so ty nhién n.

2.Cho p lasd nguyén to c6 dang 4k +3, (k € N). Chimg minh ring néu a, b € Z thoa man a* + b

chiahétcho p thi a: p va b: p.Tird6 suy ra phuong trinh x* +4x +9y* = 58 khong c6 nghiém nguyén.
Cau 5 (1,5 diém). .
1. Xét cac sb thyc khong 4m x, y, z thod mén x+ y+z 2 6. Tim gié trj nho nhét cia biéu thirc

2 2 2

x y z
= + + .
42 zxafl+y’ x4+
2. Tir 2022 s6 nguyén duong du tién 12 1, 2, 3, ..., 2022, ngudi ta chon ra n s phén biét sao
cho cir hai sb bét ki dugc chon ra déu c6 hiéu khong 13 uéc cia tong hai s6 d6. Chimg minh ring
nsé674.
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Cau 1.

Céau 2.

HUONG DAN GIAI

1. Cho f(x)=2x*—-2x—7 c6 2 nghiém phan biét la x, x,. Pat g(x)=x*-1. Tinh gia tri
ciia bieu thic T =g(%,).g(x,).
2. Cho cac s thuc a, b, ¢ bat ki thoa man a? +b? +c? = 2022. Chang minh rang
(2a+2b—c)’ +(2b+2c—a)’ +(2c+2a—b)* =18198.
Loi giai

1. Vi f(x)=2x*-2x—7 c6 2 nghiém phan biét 12 x, x, nén f(x)=2(x—x)(x-X,)

Taco T=9(x).9(x) =(x12 —1)(x§ —1) =(%—1)(x, —1)(x +1)(x, +1)

ST =(ox) ) (ox) ()= A COE

1-15 1++/15

2 T
Tirdé tinh T =g(x).9(%,) {{151_5]2 1}[(“!1_5)2 1} :%1.

2.bat t=a+b+c. Khi dd ta co
(2a+2b—c)’ +(2b+2c—a)’ +(2c+2a—b)’ =(2t—3a)" +(2t—30b)" + (2t -3 )’
=12t* ~12t(a+h+c)+9(a’ +b* +¢*) =12t° ~12t* +9(a’ +b’ +¢*) =9(a’ +b* +c*)

Cach khac: Hoc sinh c6 thé tim hai nghiém cua f (x) 1a x, =

Do do (2a+2b—c)’ +(2b+2c—a)’ +(2c+2a—b)" =9.2022 =18198.

Cach khac: Hoc sinh ¢6 thé khai trién binh phuong tirng biéu thtic rdi rit gon va ciing dugc két
qua can chiing minh.

Giai cac phuong trinh va hé phuong trinh:

1. X2+ (x+1)3 =3x+4.

, {(Jw—?>3+4<zx-y>z<x+4)m_4

242x+1+2y-14 = x + 4.

Léi giai

1. Biéu kién xac dinh x >—1.

Phuong trinh cho twong duong véi (x+1)(x—4+«/x+1)=0c> =1
Ix+1=4-x
\/_ 4—-x>0 x <4 x<4 g_ﬂ
Taco VX+1l=4—-x< = = S X=
x+1=(4-x)"  |X*~9x+15=0 ngi;@ 2
Déi chiéu diéu kién co tap nghiém cua phuong trinh 1a {—l; g_g/ﬂ}



2. Piéu kién xac dinh x > —%, y>7

Ta co

(D) oy +7(y+7-2x-8)+4(2x+1-y) =0 (Jy+7-4)(y-2x-1) =0 y+7=4

y=2x+1

Truong hop 1: a/y+7 =4 < y=9, thay vao (2) ta dugc

2\/2x+1+2:x+4<:>2«/2x+1:x+2<:>4(2x+1):x2+4x+4 (do x2—%>—2)

~0 ‘
X —Ax=0o K _, (thoi miin diéu kin)

Truong hop 2: y =2x+1, thay vao (2) ta dugc

22X 14 JAx 12 = x+ 4 > 2(V2x+1+x-3) =(v2x+1) —(Vx=3) ()
Do v/2x+1 va «/x—3 khong ddng thoi bang 0 nén v2x+1++/x-3>0

Khi do (*) < 2=v2x+1-x-3 & J2x+1=2+x-3

& 2X+1=4+4Xx=3+(x-3) & 4Jx -3 =x = 16(x—3) =X’ (do y=2x+1>7 = x>3)

5 Xx=4
& X -16x+48=0<
x=12
Voi x=4 thi y=9
Véi x=12 thi y=25
Két hop cac diéu kién ta co tap nghiém cua hé phuong trinh 1a {(O; 9),(4,9), (12; 25)}.

Céau 3. Cho duong tron (O, R) va diém M ndm ngoai duong tron. Tir diém M ké hai tiép
tuyén MA, MB véi dudng tron (O) (A, B la céc tiép diém). Goi D la diém trén cung lén AB ciia
duong tron (O, R) sao cho AD//MB va C la giao diém thtr hai ciia duong thing MD véi duong
tron (O, R).

1. Goi H la giao diém cua cic dudong thang OM va AB. Chung minh ring

MH.MO = MC.MD va t gidc OHCD ndi tiép. ‘ ﬂ q

2. Goi G latrong tdm tam giac MAB. Chang minh rang ba diem A, C, G thang hang.

3. Gia sir OM =3R.Ké duong kinh BK ctia dudng tron (O, R). Goi | la giao diém cua cac
2 2

dudng thang MK va AB. Tinh gié tri biéu thic T :8M+ 1A

IK“+1H AB

Léi giai



\/

v<

ANy
v/

B

1. Vi MA, MB la c4c tiép tuyén tai A, B cua dudng tron (O, R)

Nén ta suy ra OM L AB: MA L OA va MAC = MDA
Xét tam gidc OAM vuong tai A va co duong cao AH tacé MA’=MO.MH (1)

Mit khac xét AMAC va AMDA c¢6 MAC = MDA va M chung nén AMAC © AMDA (99)

MC _ MA

=— = MA’=MC.MD (2)
MA  MD

Tu (1) va (2) suy ra MH.MO = MC.MD

Vi MH.MO = MC.MD = MH MC
MD MO
Xét hai tam giac AMCH va AMOD c¢o6 w:M—C va M chung nén
MD MO

AMCH @ AMOD (cgc)

— — — — — — e —

Do hai dinh H, D & hai vi tri d6i dién nén ta giac OHCD nai tiép.

2. Goi E la giao diém cia AC va MB

Xét AEBC va AEAB c¢6 E chung va EBC =EAB (gdc giita tiép tuyén va mot day cung va
g6c ndi tiép cling chan maot cung)

— AEBC o AEAB (gg)= Ei Eg — EB?=EAEC (3)

Mit khéc, vi AD//MB nén EMC = MDA = MAE

Xét AEMC va AEAM ¢6 E chung va EMC = MAE

= AEMC »» AEAM (gg) EEI\: EEI\C/I: = EM?=EAEC (4)



Cau 4.

Tir (3) va (4) suy ra EB2=EM? = EB=EM hay E la trung diém cia MB

Tam gidc MAB c6 AE la duong trung tuyén nén AE di qua trong tdm G caa AMAB hay ba
diém A, C, G thang hang.

3. Tam gi&c OAM  wvubng tai A va c¢6 dwong <cao AH  nén
oA’ _R'_R
OM 3R 3

2
— MH =OM - OH :3R—§:8?R Vi AB =2AH =2JOA?2_OHZ =2 /Rz—(gj :?R

Ma BK la duong kinh cua dudng tron (O, R) nén AABK vudng tai A va BK =2R

OA* =0H.OM = OH =

= AK =\/W=\/(2R)Z(¥RJZ _2R

3
Tinh duoc IA=2\/_£, IH =8\/_£, IM =8J§R,IK = 23R
15 15 5 5
VélyT=7003.
118

1. Ching minh rang P(n)=n*-14n°+71n* —154n+120 chia hét cho 24 véi moi s tw nhién n.
2. Cho p la sé nguyén t ¢ dang 4k+3, (k eN). Ching minh rang néu a, beZ thoa man

a’+b? chiahétcho p thi a: p va b: p. Tir d6 suy ra phuong trinh X +4x+9y? =58 khong
c6 nghiém nguyén.

Loi gidi
1.Tacé P(n)=n*-14n’+71n*-154n+120 =(n—2)(n—3)(n—-4)(n-5)
Ta thdy véi moi s6 tu nhién n, thi P(n) la tich cia 4 s6 nguyén lién tiép nén
P(n):3 vneN
P(n)i8 vneN
Ma (3,8)=1nén P(n):24, vneN.

2. Gia sir a khong chia hét cho p thi tir gia thiét a®+b? chia hét cho p tasuyra b ciing
khéng chia hét cho p

ah?t
bt

1(mod p)
1(mod p)

Do d6 (a, p)=(h, p)=1. Ap dung dinh ly Fermat ta c6 {

=aP?+b"* =2(mod p) = a**? +b*** =2(mod p) (*)

2k+1 2k+1 . ,
Mit khac taco a****+b*"** =(a”)" " +(b*)" " chiahét cho a*+b’



Két hop a?+b? chiahétcho p tasuyra a**+b**2 chiahétcho p (**)

T (*) va (**) suy ra 2 p= p=2 (mau thuin véi gia thiét 1a s nguyén t c6 dang 4k +3).
Do d6 diéu gia sir 12 sai.

Suyra a: p.Két hop giathiétsuy rab: p . Vay ta c6 diéu phai chang minh.

Gia str phwong trinh x* +4x+9y? =58 ¢d nghiém nguyén
Khi d6 phuong trinh di cho twong duong véi (x+2)° +(3y)’ =62

Suy ra (x+2)° +(3y)’ chia hét cho 31 va 31 1a s6 nguyén t6 c6 dang 4k +3

) o (x+2):31  [(x+2) 131
Ap dung chirng minh trén ta suy ra

(8y)i31  |(3y)':3r
= (x+2)" +(3y)" 1 32 =62 : 312 (VO y).

Vay phuong trinh da cho khong c6 nghi¢ém nguyén.

1. Xét cac sb thuc khong am x, y, z thoa man x+y+z >6. Tim gia tri nho nhat caa biéu thic
2 2 2
X .\ y .\ z

- yZ+1+ %3 zx+\/1+ V' oxy+1r

2. Tir 2022 s6 nguyén duong dau tién 1a 1, 2, 3, ..., 2022, nguoi ta chon ra n s6 phan biét sao
cho ct hai so bat ki dugc chon ra déu ¢6 hiéu khong 1a wéc caa tong hai s6 d6. Ching minh
rang n<674.

P

Léi giai

(1+x)+(1—x+x2) X242

1. Tacd J1+x° = \/(1+ x)(l—x+ x2) <

2 2
X2 X2 2X2
= = > = :
Yz +1+X yz+X7+2 2yz+X*+2
2
2 2 2 5
Chtrng minh tuong tu ta cling co y > 2y z S 27

zx+J1+ Yo 22X+ Y2 42wy 1478 2xy+2°+2

2 2 2 x+y+z)°
2X2 + 2y2 + 222 >2 ( y 2)
2yz+X°+2 2IX+Y'+2 2Xy+2°+2  (Xx+y+z) +6

Suyra P>

2
, , X+Y+2
Két hop gia thit ta co P >2 (x+y+2) _12

(x+y+z)2+é(x+ y+z)2 !

Véi x=y=z=2 thi P:%.



Vay gia tri nho nhat caa biéu thac P 13 12

2. Vi hai sb x,y batki trong s6 n so lay ra thi ré rang [x—y| =0 va |[x—y|=1.

Néu |[x—y|=2 thi x,y clng tinh chdn l¢ nén c6 (x+y)ix—y| (Mau thudn gia thiét), do do
[x—y|=2. Vay [x—y|>3.

Goinsb lay rasap thurty 1a a, <a, <---<a, . Khi d6 co:

a =1

a—-a=23=>a,2a +3

a—-a,>23=>a,>2a,+3=2a +2.3

... Ctr tiép tuc qua trinh trén, ta c a, > a, +(n-1).3.

Vay c6 2022>a, 2a1+3(n—1)21+3n—3:>n£&324=674§.

Tir d6 dan dén n< 674, ta co diéu phai chitng minh.

-Hteer
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