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PE THI HOC SINH GIOI QUAN CAU GIAY

Nam hoc: 2024 - 2025
Mo6n: Toan lép 9
Thoi gian lam bai: 150 phat (Khdng ké thoi gian giao dé)

.. . |la*+ab=c"+bc
1) Cho cac so6 thuc a,b,c = 0 théa man
a’+ac=>b>+bc

Tinh 4= 2024[1+3][1+é][1+5].
b c a

2) Cho f(x) la da thirc bac 3 théaman f(x) chia cho x—2 dw 2026 va f(x) chiacho x—3 dw
2027.Tim s6 dw cda f(x) khi chia cho x* —5x +6.

Bai 2

x* 4 y*+3=4x

1) Giai hé phwong trinh
X 4+12x+y' =6x"+9

2) Cho 100 tAm thé dwoc danh s6 thit tw tir 1 dén 100. Biét rang a,b 1an lwot 1a chit s6 hang chuc
va hang don vi cia 24> . Tinh x4c suit cia bién ¢ “Ruit dwoc tAm thé ¢6 s6 thi tw 1én hon ab”.
Bai 3

1) Giai phwong trinh nghiém nguyén 5x* + y* =17 — 2xy.

2) Cho cac s6 thwc dwong x, y,z théa man x* + y° +z° +2xyz = 1.

Tim gia tri lén nhat ca biéu thitc P=x+ y +z.

Bai 4

Cho hinh vuéng ABCD v6i O 1a giao diém cia AC va BD. Hai diém E,F 1an lwgt nam trém hai
canh BC,CD sao cho FAE = 45°.Goi AE c&t BD tai N, AE cit CD tai M .

1) Chitng minh cos MAC = sin DFA vd AANB @ AAFC .

2) Chirng minh BC* + DF* =2 AN’

3) Goi OF cat BM tai O, DE cat AB tai I.Chirng minh ba diém C,Q, thang hang.

Bai 5

Cho S la tip gbm 2024 s6 nguyén dwong thoa man diéu kién trong bon s6 bat ki ctia S, ludn ton
tai mot s6 1a wdc cia moi s6 con lai hodc ton tai mot sd bang téng clia ba s con lai. Chirng minh
rang S chira mot s8 1a wéc ctia 2023 s6 con lai.
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HUONG DAN GIAI CHI TIET
Bai 1
a’*+ab=c*+bc

1) Cho cac sé thuc a,b,c = 0 thoa man
a’+ac=>b>+bc

Tinh 4= 2024[1+3][1+é][1+5].
b c a

2) Cho f(x) la da thirc bac 3 théa man f(x) chiacho x—2 dw 2026 va f(x) chiacho x—3 dw
2027.Tim s dw cia f(x) khi chia cho x* —5x+6.

Loi giai
(a—c)(a—l—b—l—c):

0
1) Bién doi hé phwong trinh da cho ta cé:
) ; phuons {(a—b)(a+b+c)0

Suy ra (a—c)(a+b+c):(a—b)(a—l—b—l—c) 0
Truwonghop1l: a+b+c=0

2024(a+b)(b+c)(ct+a) _ 2024(—a)(-b)(—c)
abc abc

Suyra A= =—-2024

Truonghop2: a—b=a—c=0haya=b=c
Suyra A4=2024(1+1)(14+1)(1+1)=16184

Vay A=—2024 hoic 4A=16184

2) Twr gia thidt c6 f(x) = (x—2)P(x)+2026 = (x —3)O(x) +2027 véi P(x),0(x) lan luot 1a
thwong cua phép chia f(x) cho x—2 va x—3

Xét phép chia f(x) cho x* —5x + 6, do da thirc chia bac 2 nén da thirc dw c6 bac cao nhat1a 1, dit
da thirc dw 1a ax+ b, da thirc thwong la g(x)

Suy ra f(x)z(xz—5x+6>g(x)+ax~|—b:(x—2)(x—3)g(x)—|—ax+b
Véi f(x):(x—2)P(x)+2026 suyra f(2)=2a+b=2026
Véi f(x):(x—3)Q(x)—|—2027 suyra f(3)=3a+b=2027

Suyra a=1,b=2024.Vay f(x) chia x* —5x+6 dw x+2024.
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Bai 2
x*+y*+3=4x

1) Giai hé phwong trinh
X 4+12x+y' =6x"+9

2) Cho 100 tAm thé dwoc danh s6 thit tw tir 1 dén 100. Biét rang a,b 1an lwot 1a chir s6 hang chuc

va hang don vi ciia 24°"*. Tinh x4c suit ctia bién c6 “Rut dwgc tAm thé c6 s6 thi tw 1én hon ab”.

Loi giai
v " (x — 2)2 + y2 =1
1) Bién do6i hé phwong trinh da cho ta co6: \
(x — 2) +3° =1

bat x—2=z

Suyra zZ+y’=1vaz +y =1 (¥

Do dé (22 +y2)3 = (23 erS)2

24+ " +32% + 322" =20 + 30 +2)°7°
3z'y? +32°y" =2y°7°

Truwong hop 1: yz=0

Suyra 3z> +3y° =2yz

(y—z)2 +2y°+222=0

y=z=0(loai)

Trwong hop 2: yz = 0. Suy ra it nhit 1 trong 2 s6 y,z bang 0
+) Khong mat tinh chat tong quat, gid st y =0, z=0

Thay y =0 vao (*) taco6: z> = z> =1 suyra z =1(théa man). Khidé6 x—2=1suyra x=3
Do dé hé phuwong trinh da cho cé nghiém (3;0)

+)Gidst z=0suyrax=2, y=0

Thay z=0 vao (*) suyra y=1

Do dé hé phuwong trinh da cho cé nghiém (2;1)
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+) y=0, z=0.Thay vao (*) ta duwgc 0 =1 (v0 li). Do d6 trworng hop nay loai
Vay hé phwong trinh da cho c6 nghiém (3;0), (2;1)

2) Trwée hét ta thiy 24.24 = 576 = —24(mod 100)

24° =13824 = 24(mod 100)

V&i k€ N* thi 24°° = —24(mod 100)

V&i k€N thi 24*" = 24(mod 100)

Suy ra 24°** = 76(mod 100)

Dodé a=7,b=6

Vi thé ta can tinh xac sut rut dwoc tdm thé co so thir tw 16n hon 76.

T 77 dén 100 c6 24 s6,tlr 1 dén 100 c6 100 sO nén xac suat cua bién c6 do la % = 2—65

~ 7 ~ i (. ~N o 4 ~ 2 7 ~ d 7 7 »”n by 6
Vay xac suat ctia bién c6 “Rat dwgc tam thé c6 so6 thi tw 16n hon ab” 1a 55

Bai 3
1) Gidi phwong trinh nghiém nguyén 5x° + y* =17 —2xy.
2) Cho cac s6 thwc dwong x,y,z thdbaman x* + y* +z° +2xyz = 1.
Tim gia tri lén nhat ca biéu thitc P=x+ y +z.
Lori giai

1) Tir gid thiét c6 (x* +2xy + y*) +4x> =17 hay (x+y) +(2x) =17
Ma chi c6 mét cip 2 s8 chinh phwong c6 tdng1a 17 12 16 va 1.

Mt khéc, vi (2x) 1a 56 chinh phwong chdn nén (2x)° =16; (x+y) =1
Suyra 2x = +4; x +y = +1

Do d6 cac bd s6 (x,y) théa man 1a (2,—1);(2,—3);(~2,3);(—2,1)

Vay (x,7) = (2-1):(2,-3);(~2,3):(~2.1).
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2) Trong 3 s6 (2x—1),(2y—1),(2z—1) ludn ton tai 2 s c6 tich khong am.
Khong mét tinh tdng quat, gid s (2x—1)(2y—1)>0

Hay 4xy >2x+2y—1

Suy ra 4xyz >2z(z+y)—z (v6i x,y,z 12 s6 thuc duong)

Tir gid thiét ta cé: 2x° +2y° +22° +4xyz =2

Dod6 2>2x* +2y° +2z7° —|—2Z(z—|—y)—z

Hay 22(x—y)2+(x+y)2+222+22(x+y)—z

2
2>(x—y)2—i—(x—i—y—i—z)2—i—[z——] _1
: ) 1Y 1
Vi (x—y) 20,[2—5] >0 suyra 22(x—|—y—|—z) 2

Hay P2§2.Suyra sz hoac PZ_—3
4 2 2

Diu “="xay rakhi x =y = z:%

Vay gia tri 1én nhat ctia biéu thirc P 1a % khi x=y=z= %

Bai 4
Cho hinh vuéng ABCD v6i O 1a giao diém cia AC va BD. Hai diém E,F 1an lwgt nam trém hai
canh BC,CD sao cho FAE = 45°. Goi AE cit BD tai N, AE cit CD tai M .

1) Chitng minh cos MAC = sin DFA va AANB © AAFC.
2) Chttng minh BC* + DF* =2 AN’
3) Goi OF cat BM tai Q, DE cat AB tai I.Chirng minh ba diém C,Q, thang hang.
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Loi giai

D F C M

1) Truwéc hét do ABCD 1a hinh vudng nén CAD = 45°, ma EAF = 45° suy ra MAC = FAD
Ma FAD + DFA=90° nén cos MAC = sin DFA (diéu phai chimg minh)

Do ABCD la hinh vu6éng nén CAB = 45°, ma EAF = 45° suy ra FAC = NAB

Mat khac do ABCD la hinh vuéng nén ta ciling c6 ACF = ABN = 45°

Suy ra AAFC v AANB(g — g) (diéu phai chirng minh)

2) Vi AAFC « AANB (chirng minh trén) nén % = % =2 (do AABC vuong cantai B)

Suyra 2AN” = AF’, ma BC* = AD’

Vi AADF vubngtai D nén AD’ + DF* = AF’(dinh li Pythagore)
Do d6 BC? + DF? =2 AN’ (diéu phai chirng minh).

3)Ké CQ' L BM saocho Q'€ BM . Suyra BQ'C = 90°

Do d6 ABQ'C vuéng tai Q', canh huyén BC.Nén B,Q',C cung thudc duwong tron dwong kinh
BC.(1)

Vi ABCD la hinh vuéng nén AC L BD tai O. Suy ra BOC =90° nén ABOC vuong tai O, canh
huyén BC.Do d6 B,0,C cung thudc dwong tron dwong kinh BC (2)

Tw (1) va(2) suyra B,Q' C,O cung thudc duwong tron duwong kinh BC . Nén ti gidc BQ'CO noi
tiép dwong tron dwong kinh BC
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Nén B/CE' = B/OE' (hai géc ndi tiép cung chin cung IE_Q\‘ cua dwong tron duwong kinh BC)

Mat khac cé B/CE' = BMD ( cung phu CBM ) nén BMD = BOQ'
Ta c6: AB//CM (do ABCD la hinh vudng)

Suy ra AB = £B (dinh li Thales)
CM EC
. BE AB AB

Nén = =
BC AB+CM DM

Suy ra BE.DM = AB.BC = BC”
Vi ABOC ©» ABCD(g — g) nén BC* = BO.BD

Suy ra BE.DM = BO.BD hay 25 — 25
BO DM

Ma EBO = BDM = 45° nén ABEO © ADBM(c—g —c)

Suy ra BOE = BMD = BOQ'
Do do6 O,E,Q' thaing hang nén OE cat BM tai Q va Q'.Suyra Q=0Q".
Chirng minh twong tw, dat Q0" 1a giao diém cua OFE va CI suyra Q"= Q.
Vay C,0,I thang hang (diéu phai chirng minh).
Bai 5
Cho S la tap gbm 2024 s6 nguyén dwong théa man diéu kién trong bon so6 bat ki ctia S, ludn ton
tai mot s6 1a wéc ciia moi s6 con lai hodc ton tai mot sd bang tong clia ba s con lai. Chirng minh
rang S chira mot s6 1a wéc ctia 2023 s8 con lai.
Lori giai
Goi 2024 s0 nguyén dwong cta tdp S lan lwotla x,,x,,....,x, .,
Khoéng mat tinh tong quat, gid st x, < x, <....< X,,,
Khi d6 ton tai ba sd x,,x,,,,x,,, v&éi 1 <i <2020 sao cho x, khong la wéc cta hai s con lai.

Xét 4 s0 XisXii1sXi1as Xonp4 khi do X T Xy T X = Xy ¢y

Tiép tuc, taxet 4 s0 x,,,,X, 5, X, 3, X0
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Vi X, ;> X, nhen x,, + Xiy2 + X3 > X + X + Xipa = Xoona

Suy ra trong 4 s8 x,.,, X, ,,X. 5, X,,, Khong cé sé nao bang tdng ctia ba s con lai.

i+12 7V i429 7432

Do dé x,,, lawdccua x,.,,x,.,,%,,, (2)
T (1) va(2) suyra x,:x,,, (volivi0<x, <x,,)

Suy ra tat ca cacbd baso x,,x,,,,x,,, voi i =1,2020 déu théa man voi x, lawdccua x,,, va x,,,

7 hY 7 2. . 7 ~ by AY 2 ~ z ¢ \
Do do x, lawéce cua x,,....,x,,,, talai xét 4 s6 x,,x,,x,,x,,, thi du théa man tinh chat nao trong 2

tinh chat da cho cta dé bai déu cho thdy x,,,:x,, twong tu thi x,,,, :x,

Vay x, 1a wéc cia 2023 phan tir con lai thudc S hay S chira mot s6 la wée cia 2023 sé con

lai(diéu phai chitrng minh).
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