SO GIAO DUC VA PAO TAO PE THI TUYEN SINH VAO LOP 10
NAM DINH TRUONG THPT CHUYEN LE HONG PHONG
NAM HQC 2022-2023
Mon thi : TOAN (D€ chuyén)
Thoi gian lam bai : 150 phiit
(Dé thi gom 01 trang)
Céu 1. (2,0 diém)

1. Cho f(x)=2x*-2x-7c06 hai nghiém phan biét Ia x,x,. Dt g(x)=x*-1.Tinh gia tri
ctia biéu thic 7 = g (xl ).g (xz)

2. Cho céc s6 thuc a,b,cbat ky thoa man o + b5 +¢* = 2022 . Chirg minh ring :
(2a+2b—c) +(2b+2c—a) +(2c+2a-b) =18198

Ciu 2. (2,0 diém) Giai cac phuong trinh va hé phuong trinh sau :
1) 2 +4/(x+1) =3x+4
3
%) («/y+7)+4(2x—y):2(x+4) y+7-4
2V2x+ 142y 14 =x+4

Céu 3. (3,0 diém) q ‘ 9 ,
Cho duong tron (O;R)va diém M nam ngoai duong tron. Tu diém M ké hai ti€p

tuyén MA, MB véi duong tron (O) (4,B1a cac tiép diém). Goi D 1a diém trén cung 1on 4B
cta duong tron (O;R)sao cho 4D //MBva C la giao diém thi hai ctia dudng thang MD véi
duong tron (O;R)
1) Goi H1a giao diém cua cac duong thing OM va 4B.Chung minh ring
MH.MO = MC.MDva tt giac OHCD nd{i ti€p
2) Goi G la trong tam tam giac MAB.Chung minh rang ba diém 4,C,G thang hang
3) Gia st OM =3R. Ké duong kinh BK cua dudng tron (O;R). Goi I 1a giao diém cua
2 2
cac duong thang MK, AB.Tinh gia tri biéu thuc 7T = 8.% 454
IK* +IH AB
Cau 4. (1,5 diém)
1) Chimg minh rang P(n)=n"-14n"+71n* —154n+120chia hét cho 24 v61 moi so ty
nhién »
2) Cho pla s6 nguyén t6 c6 dang 4k +3(k e U).Chirng minh néu a,b € [Jthoa man
a® +b* chia hét cho p thi aipva bip. Tir d6 suy ra phuong trinh x* +4x+9y° =58
khong c6 nghiém nguyén
Cau 5. (1,5 diém)
1) Xét cac so thyc khong am x, y,zthdéa man x+y+z> 6. Tim gid tr1 nhd nhat cta bi€u

x2 y2 Z2
+ +
VzANI+X zx A1+ xp 1+
2) Tir 2022 sé nguyén duong dau tién 1a 1,2,3,....,2022, ngudi ta chon ra » s6 phan biét
sao cho ctr 2 sb bat ky duoc chon ra déu co hiéu khong 13 wdc cta hai s6 d6. Ching
minh rdng n< 674

thic P=




DAP AN
Céu 1. (2,0 diém)
1. Cho f(x)=2x>-2x-7c6 hai nghiém phén biét 1a x,x,. Dat g(x)=x>-1.Tinh gia
tri ciia biéu thire 7=g(x).g(x,)
Xét f(x)=0,tacd: 2x* —2x-7=0
Tacd A'=(-1) -2.(-7)=15>0
= Phuong trinh £ (x)=0c06 hai nghiém phén biét x,,x,

x+x,=1

Theo hé thire Vi-et, ta co : 7

XX, =3
T:g()cl).g,r()cz)z()cl2 —1)(x§ —1)

= ()clx2 )2 - (xf +x; )+l

= ()clx2 )2 —(x1 +x, )2 +2x,x, +1

2

¥, 21
4 4
21

Vay 7' =—
dy 4

2. Cho cac s thuc a,b,cbat ky théa man o® +5° +¢* =2022. Chirng minh rang :
(2a+2b—c) +(2b+2c—a) +(2c+2a-b) =18198
Tacd:
(2a+2b—c) +(2b+2c—a) +(2c+2a-bY
=(2a+2b) —2(2a+2b)c+c* +(2b+2¢) —2.(2b+2¢)a+a* +(2¢ +2a) —2.(2c+2a)b+b?
=4a” +8ab +4b*> —4ac —4bc +¢* +4b* +8bc +4c* —4ab —4dac + a* +4c” +8ca+4a’ —4bc —4ab+ b’
=9(a’ +b" +c* )=9.2022 = 18198(dfcm)
Cau 2. (2,0 diem) Giai cac phwong trinh va hé phwong trinh sau :
) x?+y(x+1) =3x+4
) (Jr+7) +4(2x—y)=2(x+4){y+7 -4
2V2x+1+42y 14 =x+4
Giai
1) PKXD: x> -1

Tach: x> +(x+1) =3x+4




< xP-3x-4+ (erl)3 =0

& (x+1)(x—4)+4/(x+1) =0
& \J(x+1) (x=4)+4/(x+1) =0
& J(x+1) (x—4+x+1)=0

2 x:_l x:—l
o [NG+1) =0 @{)H-I:O o] el 16 gra s i
X+1=16-8x+x 9-+/21
x—4+x+1=0 [V¥+l=4-x {xﬂ X =———(m

Vay tap nghiém cua phuong trinh da cho 1a § = {—1

2 {(\/y?j +4(2x—y)=2(x+4)Jy+7-4(1)

2V2x+1+2y—14 =x+4 ()

9421
)

x>—l
DKXb: " 2
y2>17

Giai (1) taco:

([y+7) +4.2x—y)=2(x+4)y+7 -4

&y +7y+7+4@2x-y)-2(x+4)Jy+7+4=0

&+ Ty +7+4Q2x—y)-2(x+4)Jy+7 +4=0(do y>7)

& Jy+7.(y+7-2x-8)+4(2x—y+1)=0

& Jy+7.(2x+y-1)+4(2x-y+1)=0

& Qx-y+1)(4-y+7)- 0@{ﬁ+1‘(‘:;y+7—16©y 9
+) V&1 y =9,thay vao (2) ta dugc :
2V2x+1+/18—-14 =x+4 < 2 2x +1 = x+2

=0
c>4(2x+1)=x2+4x+4<:>x2—4x=0<:>{x  (tmdk)
X =

= H¢ c6 nghiém (x;y)e {(0;9);(4; 9)}
+) V61 y =2x+1,thay vao (2) ta duoc :
2m+\/m:x+4
& 22x+1+4x-12 =x+4
& 22x+1+2Jx -3 =x+4

S N2x+1++/x— :x;4




bat a:\/2x+1,b:x/x—3(a,b2 O):>x+4:a2 —b?
Khi @6 taco :

2 72
a+bh=" b

o a’ -b? =2(a+b)

a=-b(ktmdoa,b> 0)
& b)(a-b-2)=0<
(a+ )(a ) Ll=b+2

Vbéi a=b+2
=V2x+1=~+x-3+2
S 2x+1=x-3+4+4Jx-3 = x=4Vx-3

x>0
=0 12 2x+1=2.12+1=25(tm)
= SH|x=12=y=2x+1=2.12+1= tm
¥ =16(x-3) g
X=4=y=2x+1=2.4+1=9(tm)

H¢ c6 nghiém (x;y)e {(12;25);(4;9)}
Vay h¢ phuong trinh c6 3 nghiém (x;y)e {(0;9);(4; 9);(12;25)}
Cau 3. (3,0 diém) ] ‘ ]

Cho duwong tron (O;R)va diém M nam ngoai duwong tron. Tur diém M ké hai
tiép tuyén M4, MB véi dwong tron (O) (4,B1a cac tiép diém). Goi D 1a diém trén cung
lo6n 4B cia dwong tron (O;R)sao cho 4D//MBva C la giao diém thir hai cia duwong
thang MD véi dwong tron (O;R)

1) Goi H1a giao diém ciia cac dwong thing OM va 4B. Chéng minh rang
MH MO = MC.MDVa tl gidc OHCD ndi tiép
*Chitng minh MH.MO = MC.MD
Ta c6 : 04=0B =R = O0thudc trung truc AB



MA = MB (tinh chit 2 tiép tuyén cét nhau) = M thudc trung truc ctia 4B
= OM la trung truc cua AB nén OM 1 4Btai H

Ap dung hé thire luong trong tam giac vudéng 04M, dudng cao AH cb :
MH.MO = MA* (1)

Xét AMACva AMDAcO :
/MDA = #/MAC (cung chan cung AC) ; ZAMD chung
= AMAC - AMDA(g.g) = 4 _MC v = mcmp(2)
MD  MA
Tu (1) va (2) suy ra MH.MO = MC.MD(dfcm)
*Ching minh t& gidc OHCD ndi tiép
Vi MH MO =MC.MD = MH _MD
MC MO

Xét AMCH va AMOD c0 :

Z0OMD chung, MH MD( )

= AMCH -~ AMOD(c. g.c) = ZMHC = ZMDO (2 goc tuong (rng)

Hay /MHC = 2/0DC

Ma 2 gbc ndy 1a gbe ngoai va goc trong tai dinh dbi dién cua t gidc OHCD

Nén OHCD la tir giac ndi tiép
2) Goi Gla trong tim tam gidc M4B. Chirng minh ring ba diém 4,C,G thing hang

Goi E 1a giao diém ctia 4C va MB

Xét (0) ¢6 : ZEBC = /EAB (ctng chin cung BC)

Xét AEBCva AEABCcO :

/BEC chung ; ZEBC = ZEAB(cmt) = AEBC -~ AEAB(g.2)

= BB _EC (hai cap canh ti 18)= EB = EAEC  (3)

EA EB

Ta cd LMAC = ZMDA(cmt)ma /MDA = /CME (so le trong do 4D //MB)

= LMAC = LZCME

Xét AMEC va AAEM c6 : Z/MEAchung, /MAC = ZCME(cmt)

ME EC

= AMEC ~ AAEM (g.g) = E-ME (hai cap canh tuong tng ti 1€)

= ME® = EAEC(4)

Tir (3) va (4)= EB* = ME® = BE = ME = E 13 trung diém ctia BM

— AE 1 dudng trung tuyén cta tam giac MAB

Ma G 1a trong tAm cila tam giac MAB = G thudc duong thing AE

— 4,C,G, E thang hang = 4,C, G thang hang
3) Gia sir OM =3R. Ké duwong kinh BK cua dwong tron (O;R). Goi I 1a giao diém

2 2
ciia cac dwong thing MK, 4B.Tinh gia trj biéu thirc 7 = 8.IMziHAz+5.ﬁ
IK- +IH AB

Xét AAOM vudng tai A, duong cao 4H,ta co : A0* = OH.OM (hé thirc luong trong tam giac
A40° R* R

OM 3R 3

vuéng)= OH =



Xét AABK cO H,O0lan luot 1a trung diém cta 4B, BK
= HOla duong trung binh cua tam gidc 4ABK = HO = ; AK (tinh chat dudng trung binh)

:>AK=2HO=23R

Tacé: MH=M0—OH=3R_§=83R
Vi ZBAK =90°(goc ndi tiép chin ntra dudng tron)= 4K | AB

Suy ra 4K //MH (vi cung vudng goc voi AB)

2R
Theo dinh 1y Ta-let, ta co : K _IA_AR 3 1 g4
IM IH MH B8R 4
3
Co AH2=HM.HO=8—R.£:§R2:AH:z\/—ﬂ:AB:zAH:@
3 3 9 3 3
EH£=§!§§— =128 g
Ma HI =441 = 5 2825
DY PR
15 225

Ap dung dinh 1y Pytago trong tam gidc vudng MHI c6 :

8RY (82 ) 192
M12=MH2+H12=(j +| —=R| =—==R?
3 15 25
2
Tacé:£=1:>1K=%:>1K2=IM =£R2
IM 4 4 16 25

2,8 222

5 225 5 15 _ 3851

12 128 742 118

25 225 3

Ciu 4. (1,5 diém)

1) Chirng minh ring P(n)=n"-14n’ +71n’ =154n+120 chia hét cho 24 véi moi so tw

nhién »
Taco:

P(n)=n"-14n"+71n’ —=154n+120 = (n* 140’ + 491 )+ 220" —154n +120

Vay T =8.

=n’ (n2 —14n +49)+ 22n(n —7)+120 =n’ (n —7)2 +10n.(n —7)+12n(n —7)+10.12
=n(n—7)[n(n—7)+10}+12[n(n—7)+10:| :[n(n—7)+10].|:n(n—7)+12}

= (n2 —Tn +10)(n2 —Tn +12)= (n —2)(n —5)(n —3)(11 —4):(n—5)(n—4)(n —3)(n —2)

Vi P(n)la tich ctia 4 s6 tu nhién lién ti€p, trong 4 so6 ty nhién lién tiép ludn c6 2 so6 chan,
mot sO chia hét cho 4, so con lai chia hét cho 2.

Ngoai ra c6 it nhat mot s6 chia hét cho 3
Vivay P(n)ludn chia hét cho 4.3.2 =24(dfcm)



2) Cho pla s6 nguyén t c6 dang 4k +3(k e U).Chirng minh néu a,b e Othéa min o’ +5°
chia hét cho p thi a:pva b:p. Tir @6 suy ra phwong trinh »* +4x+9y° =58 khong c6
nghiém nguyén ,

Gia sir p=4k+3va a’ +b’chia hét cho p

Néu ava bdéu khong chia hét cho p thi (a, p)=(b,p)=1

Ap dung dinh Iy Fermat ta c¢6 a*"' = 1(mod p)va b =1(mod p)

Khi d6 :

a**? + 5% =2(mod p)(1)

Ma o 554 = (@) (02 ) i@ 0 ) 2)

Tur (1) va (2) suy ra 2: phay p=2(mau thudn véi gia thiét p =4k +3)(vo 1y)

Vay aipva bip(do a’+b*:p)

Ap dung, ching minh phuong trinh x> +4x+95 = 58khong c6 nghiém nguyén
Taco:
X dx+9y’ =58 @ 1P +dx+4+9)° =62 < (x+2) +(3y) =62:31

: +2) 1312
x+2.31:>{(x )

Lai co 31:7.4+3nén{ = 62:31°(v0 1y)

3y:31 (Gy) 312
Vay phuong trinh khong ¢6 nghiém nguyén duong
Cau 5. (1,5 diem)
1) Xét cac so thuwe khong am x, y,zthéa man x+y+z> 6. Tim gia tri nhé nhat cia
2

X N y? N z
yzHl+x  zx 441+ xp 142

A A 1A X . X 2 ? +y+z)
Ap dung b6 dé: Véi a,b,c > 0thi XY LE s M
a b ¢ a+b+c

biéu thire P=

(x+y+z)2
X+ yz+ bl x +\/1+y3 1+ 2

2 r A}
Lai c6 V1+x° =\/(l+x)(l—x+x2)s 27X Dhu bang x4y ra khi x=2

Taco: P>

2
Suy ra
P>2 (x+y+z)2 3 2(x+y+z)2
- 2(xy+yz+zx)+x2+y2+zz+6_(x+y+z)2+6
2
c>P22<x+y+Z) +12—12:2 12

(x+y+z)2+6 _(x+y+z)2+6



2)

TacOd: x+y+z> 6:>(x+y+z)2 > 36<:>(x+y+z)2+62 42

12 12 2

= ——<—==

(x+y+z) +6 42 7
=2- 12 3 Zz—g:E:PZE
(x+y+z) +6 77 7

Viy minP:%khi x=y=z=2

Tir 2022 s6 nguyén dwong dau tién 1 1,2,3,....,2022, nguoi ta chon ra »s6 phén
biét sao cho cir 2 s6 bit ky dwge chon ra déu c6 hiéu khong 13 wée ciia hai s6
do. Chirng minh rang »< 674

Néu trong »n s6 dugc chon, ton tai 2 s6 cach nhau 2 don vi

Gid st 2 s0 do 1a a,bv8i a—b=2= a,bcung tinh chan 1¢

=a+b2=a+bi(a-b)

— Trong n sb duoc chon, 2 s bat ky phai cach nhau tdi thiéu 3 don vi

Suy ra c6 tbi da 203£ =674 (s0)

Vay n< 674(dfem)



