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PE CHINH THUC Pé thi méon TOAN (Chuyén)
Thai gian lam bai: 150 phut
Ngay thi: 06/06/2023
Cau 1 (2,5 diém):
1. Tinh gid trj cua biéu thic (x° +4x?~23x+1)" V6i x=3y3-2.
2.
a) Gia s phuong trinh x> —ax+2=0 (a la tham sb) ¢6 hai nghiém x,x,. Tinh P =x®+x,° theo a.

b) Cho « =§/§+€/§. Tim mot da thirc bac 3, hé sb nguyén nhan « 1am nghiém.

Cau 2 (2,5 diém):

1. Giai phuong trinh: V4x —1—2/4x+1++16x*-1=2,(xeR).

X +yi=7

(X+Yy)(4+3xy)=-2 (xyek).

2. Giai hé phuong trinh: {

Cau 3 (1,0 diém): Tim tat ca gia tri nguyén cua n dé n?+2026 1a mot s6 chinh phuong.

Cau 4 (3,5 diém): Cho tam gi4c nhon ABC c6 cac duong cao AD, BE,CF . Goi K, L lan lugt 1a tam duong
tron noi tiép cua cac tam giac CDE, BDF.

1. Ching minh LDF = KDC .

2. Chang minh hai tam gidc LDF va KDC dong dang, hai tam gi4c LDK va FDC dong dang.

3. Chang minh ti giac BLKC noi tiép.

4. Goi P,Q lan luot 13 tam dudng tron ngoai tiép cac tam gidc AKC, ALB, chizng minh PQ song song Vi
KL.
Cau 5 (1,0 diém): Mot hoc sinh viét 1én bang mot ddy gom 2023s6 nguyén dwong sao cho trong day

nay c6 dung 10 s6 hang phan biét. Ching minh rang ton tai nhitng s6 hang lién tiép cua day nay cd tich
ctia ching 1a mot sé chinh phuong.
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HUONG DAN GIALI:
Cau 1 (2,5 diém):

1. Tinh gié trj cua biéu thic (x°+4x* —23x +1)2024 VGi x=3/3-2.

2.

a) Gia s phuong trinh x> —ax+2=0 (a la tham sb) c6 hai nghiém x,x,. Tinh P =x®+x,® theo a.
b) Cho « =§/§+€/§. Tim mét da thire bac 3, hé s6 nguyén nhan « lam nghiém.

Giai:

1. Theo d& x=3/3-2< x+2=3J3 & x> +4x+4=27 < x> +4x = 23.

Taco (x+4x - 23x+1)" =[x (4 +4x)-23x+1]  =(23x-28x+1)* =1.

Vay gi4 tri cua biéu thirc bang 1 khi x=3v3-2.

2.

p ;1  n az
a) Tacd A=a’-8. Phuong trinh ¢6 hai nghiém < A>0<a’-8>0<

as—2x/§

X +X,=a

Ap dung dinh Ii Vi-ét, ta co {
XX, =2

Theo d& P =% +x¢ = (X +X,)’ =3%%,.(X +X,)=2a’-6a
Viy P=a’-6a (Voi a<-2+/2 hoic a>2+2).

b) Theo dé a:§/§+§/§ o al :§+3+30§/§§/§-(§/§+§/§J <:>a3:%+6a<:>3a3—18a—17:0

Do d6 « la nghiém ctua phuong trinh 3x°-18x-17=0.
Cau 2 (2,5 diém):

1. Giai phuong trinh: V4x—1-2/4x+1++16x*-1=2,(xeR).

Xy =7

(X+ Y)(4+3xy) =2 (x.y k).

2. Giai h¢ phuong trinh: {
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Giai:
A A 1
1. biéu kién XZZ

Taco

VAX=1-2Jax+1+~16X2 -1 =2 & (VAX—1-2) +/Ax +1(/4x -1 -2) = 0 & (V4x -1 - 2)(/4x +1+1) =0 (1)

Vi xz% thi V4x+1+1>0; do do (1)<:>\/4x—1:2<:>x=% (nhan).

5
Va =—
ay x 4
3 3 _ 3 _
2 Taco: X*+y =7 (X+y)’ =3xy(x+y)=7
(Xx+y)(4+3xy)=-2 A4(X+Y)+3xy(x+y)=-2

Suy ra (x+y)* +4(x+y)-5=0< (x+y-1). (x+y)* +(x+y)+5|=0 (2)

2
Vi (x+y)2+(x+y)+5:(x+y+%j +%>0 VGi moi X, Y.

X+y=1

Do d6 (2) @ x+y=1, khi do taco {
Xy =-2

u=-1
u=2

= x,y la hai nghiém cua phuong trinh u*-u-2=0< {
Vay hé phuong trinh ¢6 nghiém la: (x;y) =(-12),(2;-1).

Cau 3 (1,0 diém):

Tim tat ca gia tri nguyén caa n dé n?+2026 1a mot s6 chinh phuong.

Giai:

Dt n’+2026 =m?(me N',m > 46) < (m—n)(m+n) = 2026 = 2.1013 (*)

Vi m—n,m+n cing tinh chin 1& = khong c6 cap sé6 m,n thoa phuong trinh (*)

Viy khéng cd gia tri nguyén caa n thoa yéu cau bai toan.

Cau 4 (3 diém):
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Cho tam giac nhon ABC c6 cac duong cao AD, BE,CF.Goi K, L lan luot 13 tim duong tron ndi tiép caa
cac tam giac CDE, BDF.

1. Ching minh LDF = KDC .

2. Chang minh hai tam gidc LDF va KDC dong dang, hai tam gi4c LDK va FDC dong dang.

3. Chirng minh tir giac BLKC noi tiép.

4. Goi P,Q lan luot 1a tam duong tron ngoai tiép cac tam gidc AKC, ALB , chang minh PQ song song Vi
KL.

Giai:

1. Goi H latryc tdm cua AABC.

Vi K, L lan luot 14 tam duong tron ndi tiép cua cac tam giac CDE, BDF = DL Ia tia phan giac cua
FDB: FL la tia phan giac cia BFD;CK Ia tia phan giac cia ECD; DK la tia phan giac ciia EDC .
Vi tir gidc DHEC ¢6: HDC + HEC =90 +90° =180°

Suy ra tir gidc DHEC noi tiép= EDC = EHC = EDC = FHB

Vi ti gidc DFHBCO: FDB+ FHB =90 +90" =180°

Suy ra tr gidc DHFB ndi tiép = FDB = FHB.
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Do d6: EDC = FDB = LDF = KDC.

2. Tt gidc ACDF c6: AFC = ADC =90’

— Tu gidc ACDF noi tiép = BFD = ACD => LFD = KCD

Xét ALDK va AKDC , ta c6: LDF = KDC va LFD = KCD = ALDF - AKDC (g.g).

ALDF - AKDC = -2 - PF LD _KD
KD DC  DF DC

Vi EDC = FDB = LDB = KDC = LDK + 2LDB =180°
FDC + FDB =180° = FDC +2LDB =180’
Nén LDK = FDC (2)

Tu (1) va (2), suy ra: ALDK - AFDC (c.g.c).

— — e~~~

3. Vi LFD = KCD va DFC = DLK = DLK + KCD = DFC + LFD = LFC = 90" - BFL .

Vi L 1a tam duong tron noi tiép ABDF nén BLD =90° + BFL .
Khi d6 BLK + KCD = BLD + DLK + KCD =90" + BFL +90" — BFL =180"
— Tt gi4c BCKL noi tiép.
4. Goi J,1 lan luot 1 tim dudng tron noi tiép cia AAEF va AABC = J € Al .
Tuong tu Y 1,2,3 ta suy ra cac t giac ABLJ, ACKJ noi tiép
— J 1a giao diém thu hai cua hai duong tron (P) va (Q)
= PQ L AJ = PQ L Al (3)

—

ABC

LIK =90° + & LIK =90 + IAK + KAC < IAK = LIK — KAC —90°

Taco

—

LKA = LKI + IKA = LKI + KAC + KCA = LKI + KAC + KCB = LKI + KAC + ILK

—  —  —~

Do d6 IAK + LKA=LIK + LKI + ILK —=90" =90" = Al 1 LK (4)
Tur (3) va (4) suyra PQ//LK.

Céu 5 (1,0 diém):
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Mot hoc sinh viét 1én bang mot ddy gom 2023 sb nguyén dwong sao cho trong diy nay c6 dung 10 6
hang phan biét. Chang minh rang ton tai nhitng sé hang lién tiép cua dy nay c6 tich caa ching 1a mot sb
chinh phuong.

Giai:
Goi a, (m=1,2023) la cac s6 hang cua day
Céc gia tri phan biét c6 thé nhan cua a, 1a x,(i=1,10) Véi x € Z* VA X, <X, <...< X,.
Goi S;=a,-a,--a; (j=1,2023) latich cia j s6 hang dau tién cua day.
Khi d6 S, =X -3 -+ X V6i n;;n,;...;ny; an luot 12 sb 1an xuat hién cua cac gia tri x,
trong j s6 hang dau tién cua day da cho.
Xét 202300 (n,;;n,;;...iny; ) (j =1,2023) theo module 2, ¢ tat ca 2' =1024 truong hop c6

dang nhu sau
(0;05...;0),(0;...;0;1),(0;...;1,0),(%...;L7)

Do d6 ton tai hai chi sé p,q (véi 1< p<q<2023) thoa

(MupiNapi-eiNgy ) = (Mhgi Mg -iNygq ) (Mod2).

Do d6:

nlq - nlp = 2b1
Ny, — Ny, =2b,

Mog —Mhop = 2b10

S X - -
Suy ra S—q= By,1- 8,08y = (XX Xy )2. Diéu phai ching minh.
p
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