TRUONG THCS NGO ST LIEN PE KHAO SAT HQC SINH GIOI TOAN 9
NAM HOQC 2025-2026 Ngdy thi; 02/10/2025
Thal gian lam bai: 120 phat

Bai 1 (5,0 diém)

X 3 1
i { = - |l ——|vOi x22;x23.
1) Cho biéu thirc 4 (x’+5 x’—2x’+5x—10) ( x-J) Voi x#2;x#3
a) Rat gon biéu thirc 4.
b) Tim tat ca gia tri nguyén ciia x d& 4 nhdn gié trj 1a s nguyén.

‘rxy+yi =T
2) Giéi hé phuong trinh: {27 7"
X =2x=y +3y
Bai I1 (5,0 diém)
1) Ching minh n(n* +59) chia hét cho 30 véi moi sd nguyén n.
2) Tim tat ca c3p s nguyén (x;) théa man: x* —xy—2y" + x+4y =6.
3) Cho » la s tw nhién 16n hon 1 thoa man 8n+1 va 24n+1 1a céc sd chinh phuong.
Chimg minh 8n+3 14 hop sb.
Bai 111 (3,0 diém)
Véi a,b,c 1a cac s thuc khong 4m, théa man a* +b* +¢* =8
1) Chimg minh b+c<4.

a o b c
bc+2 ca+2 ab+2

2) Tim gi4 trj 16n nhit cta biéu thirc P =

Bai 1V (6,0 diém)

Cho tam gidc ABC vudngtai 4 (4B < AC), duimg cao AD (D € BC). Tia phin gidc cim gix ADS
ciit canh 4B tai E, tia phan gidc cia géc ADC cit canh AC tai F.

sinC
sinC+cosC

b) Chimg minh tam gidc DEF dong dang véi tam gidc ABC .

¢) Goi M 14 trung diém cia doan thing EF, duing thing BM cit dudmg thing CE g P
Chimg minh tia PM 1a tia phén giac goc APC.

Bai V (1,0 diém)

Cho tdp hgp 4 gbm 2025 sb nguyén dwong lién tiép. Mdt tip hgp con cua tip hgp A kb tdp hgp
ma moi phén tir cia tap hop dé déu 1a phin tir cia 4. Mt (Gp hop con B cua A duge gor I “sde”
néu hai phén tir x,y phén biét bat ki thuoc B déu théa man tinh chit: v + » khong la bt cua z - y
Hoi tdp hop B nhu vy thi ¢6 thé c¢6 nhiéu nhit bao nhiéu phdn wr?

a) Chimg minh AF = AC-

--------- HET ------—-
Gidm thj coi thi khéng gidi thich gi thém.
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Loi giai

Bai L.
& x 3 . F—
(1) Cho biéu thitc A = (;ﬂ T B 10) : (1 + — 3) vli x # 2;x # 3.

a) Rat gon biéu thie A.
b) Tim tat ca cac gia tri nguyén ciia x dé A nhan gia tri la s6 nguyén.

2 2
5 T tzy+y =7
(2) Giai hé phuong trinh: T.‘ - y"
-2z =9+ 3y

Laoi giai
1. (a) Taco

B z 3 =2 ?-25-3 (z+1)(z—=3) =z+1
T \x2+5 (22+5)(z—-2)) -3 (22+5)(z—-3) (22+5)(z—-3) z2+5
(b) Gia sit A la s6 nguyén. Do dé, ciing ¢6 A - x nguyén ma
2+ rz+1 6 6
Axz= = - =1+A- y
. z2+5 24+5 2245 2+ 5

nén nguyén. Suy ra 2 +5 € U(6), ma 22 +5 > 5 nén o = +1.

z2+5
Thit lai, ta thay chi ¢6 truong hop = —1 thoa man. Vay = = —1.

2. Ta ¢6 phuong trinh thit hai clia hé tuong duong (z — y)(2 + zy + y?) = 22 + 3y, két hgp véi
phuong trinh dau tién ta ¢6 2x + 3y = 7(x — y), hay 5z = 10y suy ra x=2y.

Do dé thay vao phuong trinh 2 ta c6 7Ty* = Ty tuong duong y € {0,1, —1}.
Thay vao tim duge nghiém (z,y) = (2,1), (-2, —1).
Bai II (5,0 diém)
1. Chiing minh n(n* + 59) chia hét cho 30 véi moi s6 nguyén n.
2. Tim tat ca cap s6 nguyen (z;y) thoa man: 22 — zy — 2y* + o + 4y = 6.
3. Cho n la s6 ti nhién lén hon 1 thoéa man 8n + 1 va 24n + 1 la cac s6 chinh phuong. Chimg minh
8n + 3 1a hop so.
Laoi giai.
1. Ta'cb
n(n' +59) = n® —n+60n = n(n — 1)(n + 1)(n* + 1) + 60n
=n(n—1)(n+1)(n* —4) +5n(n — 1)(n + 1) + 60n
=n-2)(n—1)nn+1)(n+2)+5n—1)n(n+1)+60n.
Ma (n—2)(n—1)n(n+1)(n+2) chia hét cho 2, 3, 5 vi la tich ctia 5 s6 nguyén lién tiép, 5(n—1)n(n+1)

chia hét cho 2, 3, 5 vi la tich ctia 5 va 3 s6 nguyén lién tiép va 60n chia hét cho 30. Tir dé suy ra
n(n* + 59) chia hét cho 30 véi moi n nguyén.
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2. Ta c6 phuong trinh da cho twong duong (z — 2y)(z + y) + = + 4y = 6, tuong duong (z — 2y)(x +
y)+2(x+y) — (r — 2y) = 6. Hay tuong duong (r — 2y +2)(x+y— 1) = 4, ma do x,y nguyén nén
z—2y+2€U4) = {£1,+2, +4}.

Xét cac truong hgp cta z — 2y + 2 va két hgp diéu kién z, y nguyén ta cé cac cap nghiém nguyén
(2,9) 1a (=2,2), (=2.1), (~3,0), (3,2), (2,1) va (2,0).

3. Giastt8n+1=a®va 24n + 1 = b* a,b nguyén duong. Tac6 8n +3 =4(8n+1) — (4n+1) =
4a® — b* = (2a — b)(2a + b).

Gia sit 8n + 3 1a s6 nguyén t6, khi d6 ta c6 2a — b =1, suy ra 4a®> = b> +2b+ 1, hay 4(8n + 1) =
24n + 1+ 2v/24n + 1 + 1, tuong duong 4n + 1 = v/24n + 1. Binh phuong hai vé ta dua vé phuong
trinh bac hai 16n% — 16n = 0, tuong duong n = 0 hodc n = 1, mau thudn vi n > 1.

Vay gia sit 1a sai, ta c6 8n + 3 1a hgp s6.

Bai III (3,0 diém)
V6i a, b, ¢ 1a cac s6 thie khong am, théa man a? + b? + 2 = 8.
1. Chiing minh b+ ¢ < 4.

a 3 b & c
bc+2 ca+2 ab+2

2. Tim gia tri 16n nhat clia biéu thitc P =
Loi giai.
1. Ta c6 bat dang thitc quen thuoc
(b+c)* < 2(b* + %) < 2(a® + b* + %) = 16,
suyrab+c < 4.

2. Ta chiimg minh
2bc+4>a+b+ec,
5 1
Tir gia thiét ta c6 8 + 2bc = a* + (b + ¢)* > §(a+b+c)2. Suyraa+b+c < V16 +4be <

V16 + 16bc + 4(bc)? = 2be + 4.
Tuong tytacé 2ca+4>a+b+cva2ab+4>a+b+ec.

T do ta c6

2a 2b 2c
- - =3
a+b+c¢c a+b+c a+b+ec

Dau bang xay ra khi va chi khi (a,b,c) = (2,2,0) va cic hoan vi.

Vay max P = 2.

Bai IV (6,0 diém)
Cho tam gidac ABC vuong tai A (AB < AC), duong cao AD (D € BC'). Tia phan giac cua géc
ADB cat canh AB tai E, tia phan giac ciia goc ADC cit canh AC tai F.

sin ('

a) Chitng minh AF = AC - m

b) Chitng minh tam gidc DEF dong dang véi tam giac ABC.

3
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€

¢) Goi M la trung diém ciia doan thiang EF, dudng thing BM ciat duong thing CE tai P. Chimg
minh tia PM la tia phan giac goc APC.

Loi giai.
a) Ta c6 sinC = ac nén can chitng minh
AD : AD DA+ DC  AD
Fz=eme—— < C= =
TR Lt A T AR

Diéu nay ding do DF la phan giac ZCDA.

b) Ta c6 DF vuéng goc DE do ching lan hegt 1a phan gidc ngoai va trong ctia ZADB.

Ta ¢c6 ADAC -~ ADBA nén ti 1é canh cia 2 tam gidc ciing bing ti 1é phan giac.
o DE _AC
YDE~ 4B’

Do dé6 ta ¢6 dpem.

c¢) Cach 1. Xét ABDE va AADF c¢6 LDBE = £ZDAF va Z/BDE =45° = ZADF.

= ABDE ~ AADF (g.g)
- AF _ BE _ AE

AD BD AD
= AAEF vuong can
= AE*=EM - EF va /BEM = 135° = ZEFC.

(tinh chat duong phan giac trong)

Ap dung tinh chit duong phan gidc trong ciia goc ADB v ADC, va AADC ~ ABDA, ta c6:
=>BE=DB=DA=FA

AE DA DC FC
= BE-FC=AFE-FA=EM-EF
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_ BE _EF
EM  FC
= ABEM ~ AEFC (c.g.c)

= /MEP = /Z/MBE, nén AMEP ~ AMBE (g.g)

= MP-MB = ME? = M A?

= AMPA~ AMAB (c.g.c)

= LMPA=/ZMAB = 45°, két hgp ZMPE = ZMEB = 135°, cho ZMPC = 45°
= PM la tia phan giac cua goc APC. (dpcm)

Céch 2.
Trude hét, ta cac doan AE, BE theo AB, AC. Vi AE la phan giac trong ZADB, ta c6
AE BE AB
AD BD AD+ DB’
Suy ra
AB_AD+BD_1+A_D_1+£
BE BD N BD AB’
do do gt
BE =5+ A0
o AB - AC
Twong tu ta cé
AB - AC AC?
AP=sniace “F=Apiac
e Ta chitng minh — = AE? Goi G la giao diém cia BM va AC
& g PC = AC2 A 9 gld & 4 ¢ .
Xét ACEF va bo 3 diém thang hang (P, M, G), theo dinh 1i Menelaus ta c6
PE"GC' ]\IF_1 - r‘IPC_% (1)
PC GF ME "W PETGF

Xét AAEF va bo 3 diém thang hang (B, M, G), theo dinh 1i Menelaus ta c6

GA BA ME _BA
GF ~ BE MF BE

(2)

Suy ra
GF GA GF+GA _ FA
BE BA BE+BA BA+BE
Suy ra
AB-AC  AB?
op - FA-BE _ AB+AC AB+AC _ AB?. AC
BA + BE A5 AB? (2AB + AC)(AB + AC)’

*AB+ AC

)
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T do6 ta co

AC?
S RS S AB + AC _ 1. ACAB+ AC)
PE _ GF GF AB?-AC AB?
(24B + AC)(AB + AC)
_(AB+AC):  AC*  AC?
~ AB? AB’-AC*  AE*
(AB+ AC)?

Tit d6 suy ra AP | EC. (Chitng minh bang ki thuat diém tring nhau: goi P’ la hinh chiéu ctia
P'C AC?* PC

A léen EC, ta cing c6 PE - AR~ PE’

két hop P, P’ déu thuoc doan C'E). Suy ra

PA AE

PC ~ AC’
Lai ¢6, ap dung dinh li Menelaus cho AACE va bo 3 diém thang hang B, P, G, ta c6

GA PE BA AE? AB AE AE-AB AE AD AB AE
GC¢ PC BE A2 BE AC A€-BE AC BD A€ AC

Vay i—é = %, suy ra dpem.

Bai V (1,0 diém)

Cho tap hgp A gom 2025 s6 nguyén duong lién tiép. Mot tap hgp con ctia tap hop A la tap hop ma
moi phan tit ciia tap hgp do6 déu la phan tit ctia A. Mot tap hop con B cia A duge goi la "tot" néu hai
phan t1it z, y phan biét bat ki thuéc B déu théa man tinh chat: x + y khong la boi cia x — y. Héi tap
hgp B nhu vay thi c6 thé c6 nhiéu nhat bao nhiéu phan tit?

Lo giai.

Gia st A= {a,a+1,..,a + 2024}

Ta thay rang z. z + 1 (x thuoc A) khong thé ciing thuoc tap B, Do tong ctia chiing sé chia hét cho 1.

Déng thoi z, z + 2 ciing khong thé ciing thude tap B do téng ciia chiing sé chia hét cho 2.

Do dé ta xét cac tap : {a,a+1,a+2},{a+3,a+4,a+5}, ..., {a+2022,a + 2023, a + 2024} 1a 675
tap, moi tap gom 3 phan tit.

Tap B chi c¢6 thé chita 1 phan tit ¢ méi tap, nén tap B c6 téi da 675 phan tit.

Néu a chia hét cho 3 thi ta chon tap B = {a+ 1,a+4,a+ 7,..,a + 2023}. Tap nay c6 675 phan tit
va thoa man, do 2 phan tit bat ki thuéc B c6 tong chia 3 dur 2 trong khi hiéu ctia chiing chia hét cho 3.

Néu a khong chia hét cho 3 thi ta chon B = {a,a+3,..,a+ 2022}. Tap nay c6 675 phan tif va tuong
tu nhu trén c¢6 thoa man

Vay tap B c6 t6i da 675 phan ti.



	de-khao-sat-hsg-toan-9-nam-2025-2026-truong-thcs-ngo-si-lien-ha-noi
	Doc1

