TRUONG THCS NAM TU LIEM PE KIEM TRA PQI TUYEN LAN I

TO KHOA HQC TU NHIEN NAM HOQC 2025 - 2026
—— Moén: TOAN 9
DE CHINH THUC Thoi gian lam bai: 150 phiit

Bai I (5,0 diém).

1) Gidi phuongtrinhsay —+— =2,
x° (x+2) 16
2) Cho a,b,c 1a cac sb thuc khac 0 thoa min cac diéu kién
(a+1)=b*+1; (b+1) =2+ (c+1)P=a’+1.

Tinh gia tri cua biéu thitc P =(a—-b)(b-c)(c—a).

Bai I1 (5,0 diém).
1) Cho cac s6 nguyén a,b thoa man a* +ab+4b* chia hét cho 9.

Ching minh @ +2b chia hét cho 3 va a® —ab+4b* chia hét cho 9.

2) Cho hai s6 nguyén duong m,n va sé nguyén to p thoa man p = m; L 5imn.
Ching minh p+12m va p+12n la cac sb chinh phuong.

Bai 111 (2,0 diém).
1) Gieo mot con xuc xéic can doi va déng chét. Gia str xtic xdc xuat hién mat » cham.
Tinh xac suat dé phuong trinh x> +bx+3 =0 c6 hai nghiém phan biét.
2) Véi cac sb thuc a,b,¢ khong am thoa man diéu kién a +b+c =1, tim gia trj 16n nhat va
| | 2

gia tri nho nhét ctia biéu thic P = + + A
l+ab 1+bc 1+4ca

Bai IV (6,0 diém). Cho tam gidc ABC cb ba goc nhon, AB < AC . Goi I 1a giao diém cua ba
dudng phan gic trong cua tam giac 4BC. Piém P thudc canh 4B sao cho duong thang IP
vudng goc voi dudng thing /B .
1) Chimg minh [4-IP=1IC-PA.
2) Goi K la diém sao cho 4 la trung diém cua /K .
Ching minh tam giac APK ddng dang véi tam giac IPC .
3) Goi M va N lan luot la trung diém cta hai doan thing /C va IP; Q la chan dudng
vudng goc ké tir / xudng PC. Chimg minh 4Q di qua trung diém cta doan thing MN .

Bai V (2,0 diém).

1) Tim tat ca cac cap s6 nguyén duong (x;y) sao cho x, y nguyén t ciing nhau va

4x’-x)=y'-y.

2) Trong mét bang 6 vudng kich thude 100x100 ta dién vao mdi 6 mot dau (+). Ta tién hanh
bién d6i nhu sau: mdi 1an doi ta d6i dau tat ca cac 6 trong cing mot hang hodc trong cling
mot cdt (dau (+) thanh (-) va ngugc lai). Hoi sau mot s6 hiru han budc bién doi nhu trén,
trén bang c6 diing 2026 dau (-) hay khong? Vi sao?

) HET
Luwu y: - Thi sinh KHONG duwoc sw dung tai liéu va may tinh bo tui khi lam bai.
- Can bo coi thi khong giai thich gi thém.

Ho, tén va chir ki cua can b coi thi so 1: Ho, tén va chir ki cua can b coi thi so 2:



Chuong

CHON DOI TUYEN THCS NAM TU LIEM

| Baitap 1 ] WM olympic - THCS Nam Tir Liém - Bai 1)

@ Giai phuong trinh sau ] + T
priene 22 (z+2)? 16

@ Cho a, b, ¢ 1a cac s6 thue khac 0 théa man cac diéu kién

(a+12=0+1; (b+1)=3+1; (c+1)?=a?+1.
Tinh gi4 tri ctia biéu thic P = (a — b)(b—¢)(c — a).

.

@ L& giai.

1 1 % 2 5
Phuong trinh da cho tuong duo <—— ) e
@ ng trinh da cho ng ng Py +a:(x+2) 16

@( )2+ 2 5
?+ 22 22+2x 16

5 5 1
Dat = t, phuong trinh tré thanh * +t — — =0 & (x + —) <a: — -—> =)

x? + 2z 16 4
1
<>V(’)it:Z:>x2+2x—8:O:>:c:2hoacx:—4.
-5
<>VéitzT:>5r2+10x+8=0:>5(a:+1)2+3=0(Vély).

Vay phuong trinh c¢6 nghiém x = 2 hoac x = —4.
b’ —a® =2a
(2) Tit céc déng thite da cho ta c6 { ¢ — b? = 2b
i —i? =9
Cong vé véi vé ta duge 2(a+b+¢) =0 hay a+b+c=0.
T dé ta c6 (a+b)(b+ ¢)(c+a) = (a+ b+ c)(ab+ bc + ca) — abec = —abe.
(b—a)(b+a)=2a
Ta cling ¢6 ¢ (¢ —b)(c+b) =2b
(a—c)la+c)=2c
Ta c6 nhan xét néu 2 trong ba sé bing nhau hodic tong ctia hai trong ba s6 bing 0 thi ci ba

s6 bang nhau va bing 0 (vo 1§) nén nhan vé véi vé cac biéu thiic ta co:

(b—a)(c—=b)(a—c)(a+b)(b+c)(c+a) = 8abc = (a—b)(b—c)(c—a).(abc) = 8abc = P = 8.
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| Baitap 2 | (M Olympic - THCS Nam Tir Liém - Bai 2)

(1) Cho cac sb6 nguyen a, b thoa man a? + ab + 4b* chia hét cho 9.

Chitng minh a + 2b chia hét cho 3 va a® — ab + 4b* chia hét cho 9.
m+n

5 + 5v/mn.

@ Cho hai s6 nguyén duong m,n va s6 nguyén té p thod man p =

Chitng minh p + 12m va p + 12n 1a cac s6 chinh phuong.

@ Ldi giai.
@ Ta c6 a® + ab + 4b* : 9 nén (a + 2b)> — 3ab : 9 ¢ 3, ma 3ab chia hét cho 3 nén (a + 2b)* chia
hét cho 3 nén a + 2b chia hét cho 3 nén (a + 2b)* chia hét cho 9. Ma (a + 2b)? — 3ab : 9 nén
3ab chia hét cho 9 nén ab chia hét cho 3.

Tudétacéab:3 vaa+2b: 3.

© Véia:3,tta+20:3=>b:3=>a’—ab+4b%:09.
S V6ib:3,tta+2b:3=a:3=>a>—ab+4b*:0.

Vay a + 2b chia hét cho 3 va a® — ab + 4b* chia hét cho 9.

(2) Tir gia thiét ta c6 2p = m + n + 10v/mn (¥).
Do m,n nguyén duong va p la s6 nguyén t6 nén 10\/mn € Z = mn la s6 chinh phuong.
Dit (myn)=d=>mid,n'd=>y/mnid=2id=de {1,2,p2p}.

& Véid=1= (m,n) =1, md mn la s6 chinh phuong nén m = z*, n = y* véi z, y nguyén
duong. Tit (*) ta c6 2p = 2% + y* 4+ 102y = 2 + »* chin nén z,y cing tinh chin 1é.
Ta dé thay p > 2 do 10xy > 4, khi dé ta c6 2p = (z + y)* + 8xy vdi 2p khong chia hét
cho 4 ma (x + y)? + 8xy Iuon chia hét cho 4 v6i x,y cling tinh chin 18. Vay truong hop
nay khong cho ta nghiém z, y.

& Véi d = 2 = (m,n) = 2, ma mn la s6 chinh phuong nén m = 22%, n = 2y* véi z,y
nguyén duong. T (*) ta c6 p = 2 + y* + 10zy.

Khi d6 ta c6 p+ 12m = 252 + 10zy + v* = (5 +y)? vA p+ 12n = 2° + 102y + 25¢° =
(x + 5y)* 1a cac s6 chinh phuong.

& V6id = p = (m,n) = p, ma mn la s6 chinh phuong nén m = pa?, n = py* véi z,y
nguyen duong. Tt (*) ta ¢6 2 = 2° 4+ 3 + 102y (Vo 1y do 10zy > 2).

& Véi d = 2p = (m,n) = 2p, ma mn la s6 chinh phuong nén m = 2px?, n = 2py* véi z,y
nguyén duong. Tt (*) ta ¢6 1 = 2% + y* + 102y (Vo Iy do 10zy > 1).

Vay p + 12m va p+ 12n 1a cac s6 chinh phuong.
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Chuwong 1. Chon ddi tuyén THCS Nam Tir Liém g%gLIMEDU
y ¢

| Baitép 3 | (LIM Olympic - THCS Nam Tir Liém - Bai 3)

@ Gieo mot con xtc xac can doi va dong chat. Gia s xic xic xuat hién mat b cham.
Tinh xéc suat dé phuong trinh 2 + bz + 3 = 0 ¢6 hai nghiém phan biét.
@ Véi céc sb thuce a, b, c khong am thoéa man diéu kién a + b+ ¢ = 1, tim gia tri 16n nhat

2z 2 1 2
va gia tri nhé nhat clia bieu thic P = Trab T To0e ' 1+da

@ L gisi.
(1) S6 phén tit ciia khong gian méau 1a n(Q) = 6.

Xét bién ¢6 A : Gieo xtc xdc xuat hien mat b cham sao cho phuong trinh z* + bz + 3 ¢6 hai
nghiém phan biét.

Dé phuong trinh 2® + bx 4+ 3 ¢6 hai nghiém phan biet thi A = b*> — 12 > 0 hay b* > 12. Ma
b € {1,2,3,4,5,6} nén ltc nay b chi c6 thé c6 cac gia tri 1a 4,5,6. Suy ra nén sé két qua
thuan lgi cho bién ¢6 A la n(A) = 3.

" A 3
Vay xac suat can tim 1la P(A) = ? ol s

1
Q) 2

il il
1+ab+1+bc+1+4ac

@ & Do ab, be, ca > 0 nén <1l+1+2

= P<4.Diu"="xdyrataia=c=0,b=1.

4 ey sadp .
& Ap dung bat dang thitc phu = +-2= va 4oy < (z+y)? taco

y x+y
o L1, 8 ¢ 2 4 . 2
" 14ab 14+bc 14+4ca ™ 2+4+bla+c) 1+(a+c)?2 2+b(1—0b) 1+ (1-0b)2
1
Gia stt b = min{a,b,c} = b < 3
Ta ching minh P > 3
4 2

& >3

S+ bl—B) 1+ —bF"

Pk

b%(3b® — 9b + 8)
> O § < b< =
& G- T ) —2019) >0 (ludn ding do 0 < b < 3)

Vay P > 3. Diu "=" x8y ra tai a =e¢= —,b=0.

N | —
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| Baitap 4 | M Olympic - THCS Nam Tir Liém - Bai 4)

Cho tam gidc ABC c6 ba géc nhon, AB < AC. Goi I la giao diém ctia ba dudng phan giac
trong ciia tam gidgc ABC. Diém P thudc canh AB sao cho duong thang IP vuong goc véi
duong thing IB.
(1) Chting minh IA - I[P = IC - PA.
(2) Goi K la diém sao cho A la trung diém ctia IK. Ching minh tam giac APK dong
dang véi tam giac I PC.
(3) Goi M va N lan lugt Ia trung diém ciia hai doan thing IC va IP; Q la chan duong
vuong goéc ké tit I xudng PC. Chitng minh AQ di qua trung diém ciia doan thang
MN.

@ Loi giai.

i

(1) Ta c6 LZIPA = 90° + ZIBA = 180 +24ABC _ 180° + 180° — 423,40— /ACB

LIAC— ZICA = ZAIC. Tit 6 ta e6 LAPT vo AAIC = TAIP = IC.PA.

@ Tit AAPI «n AAIC = LPIA = ZICA = #PIC = ZPIA+ LAIC = ZACT + ZAIC =
180° — ZIAC =180° —ZIAP = £ZPAK.

= 180° —

AP _PI AP [P

Va ciing tit cap t iac dong d trétntacd — = — = — = —.
a cung tua cap tam glac ong dang tren ta co AI IC AK IC’

Tit d6 ta c6 AAPK o AIPC (c.g.c).
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Chwong 1. Chon déi tuyén THCS Nam T Liém f:‘LIl\‘/”I'F,PU
@ Goi L, J lan lugt 1a trung diém PB, PC. Khi d6 dé thiy K la trung diém LI do INJM la
hinh binh hanh va NK la trung truc 1QQ do QN = NI, MQ = M.

Ta ¢6 LZILP = 2/LBI = ZABC = IL//BC ma LJ//BC nén ba diém I, L, J thing hang.
Goi PQ cat AN tai F. Tuy 2 két hop véi AN // KP va cac tam gidc can ta c6

L PAN = LAPK = JIPC = ZNQP = £LPAF = ZNQF

= ANFQ v APFA (g.g) = ANFP v AQFA (c.g.c)

Tt hai cap tam giac dong dang trén ta dé c6 ZNQA + ZNPA = 180°.

Ma ZNPA =180° — ZLPI =180° — LZLIP = LNIK = ZNQK

= /NQK + ZNQA = 180° = A, Q, K thang hang.

| Baitap 5 | M Olympic - THCS Nam Tir Liém - Bai 5)

@ Tim tat ca cac cap s6 nguyen duong (z,y) sao cho z,y nguyén té cing nhau va
4(z° —2) =9y —y.

(2) Trong mot bang 6 vuong kich thuée 100 x 100 ta dién vio méi 6 mot dau (+). Ta tién
hanh bién déi nhu sau: méi lan d6i ta doi dau tat ca cac 6 trong ciing mot hang hoac
trong cing mot cot (dau (+) thanh (=) va nguge lai). H6i sau mot s6 hitu han budc
bién doi nhu trén, trén bang c6 diing 2026 dau (—) hay khong? Vi sao?

(£ Ldi giai.

@ V6i z =1= y =1 vangudc lai v6i y = 1 ta cling c6 ¢ = 1.
Xét truong hop x,y > 2.
Tt gid thiét ta c6 602° = 642° — y* — 4o +y = (4o — y)(162% + day + y* — 1).
Do z,y > 2 nén ta dé c¢6 4oz — y > 0.
Tacé (z,9)=1= (23,42 —y)=1=60: (4z —y)
= d =4z —y € U(60) = {1,2,3,4,5,6,10, 12, 15, 20, 30, 60}
Khi thay y = 4z — d vao ta duge phuong trinh 60z° — 48dx* + 12d*z — (d° — d) = 0.
Ta thay d* — d phai chia hét cho 12 nén ta loai dugc céc truong hop d = 6, d = 10, d = 30.

.z e o 8 3 1 3y 3y 3 3 3
Lai ¢c6 z,y > 2 nén y —y:y(l——2)_>_TnenT§y—y:4(a: —x) <4z
Yy
nén 3<16x3:> <7a:=>d—4:c— >9x:>x<4d
WSy TERT B 9"

V6i viee dé ¥ néu phuong trinh ma c6 nghiém nguyén duong thi nghiem dé phai la ude cia
3 _

hé s6 tur do va luu ¥ khi d6 hé s6 tu do sau khi rit gon clia ta sé 1a

, ta xét cac truong
hop.

& Véid=1= 12z2(52*> — 4z + 1) = 0 (vd nghiém z > 2)
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@ Gia stt sau mot s6 bude bién doi trén bang c¢6 ding 2026 dau (—). Gia st  hang thi i ta da
bién do6i dau z; 1an, con dau & cot thit k ta da d6i dau y, 1an. Nhu vay dau ¢ 6 (i; k) da thay
ddi x; + yx lan. Suy ra tai 6 nay c6 dau (=) < z; + yi 1é.

<>V6id=2:>x<§(Loai)
<>V6id23:>x<19—2(L0ai)
®V61d=4:>a:<19—6(L0ai)

2
<>Véid=5=>x<30=>x=2(th()amén),suyrayz&

>
& Void= 12=>a:<?:>a:§5véxléu6ccﬁa%:143:11.13.
Truong hgp nay khong c6 z thoa man.
- 20 . . . 15%3—15 4
& V01d=15:>1:<§:>x§6vaxlau'dccuaT=280=2 BT,

Thit x = 2,2 = 4,2 = 5 déu khong théa man.
3

<>Véid=20=>a:<%0:>$§8véxlau60cfla¥:66525.7.19.

Thit x = 5,z = 7 déu khong théa man.
60% — 60

O Vid=60=>2z< % =z < 26 va z 13 udc cia 55 = 17995 = 5.59.61.

Thit x = 5 khong thoa man.

Vay phuong trinh ¢6 cdp nghiém (z;y) 1a (1;1) va (2;3).

Luuy.

Bai toan trén néu khong st dung may tinh cam tay sé rat kho dé giai, néu co 1ai giai

hay hon mong céc ban gép ¥ du6i phan binh luan.

Goi p 1a s6 cac s6 1é gita cac s6 x;, ¢ 1a s cac 86 18 gifta céc s6 yy.. Khi do tong s6 dau (—)
trong bang la: p(100 — ) + (100 — p)q = 100p+ 100g — 2pg = 2026 < (p—50)(g—50) = 1487.
Tac6 0 < p,q < 100 nén p—50,¢—>50 € [—50, 50]. S6 1487 la s6 nguyen t6, vi vay cac cip ude
ctia 1487 1a chi (1, 1487) hoiic (—1, —1487) (v hoan vi). Khong thé c6 p—50 = 1, ¢—50 = 1487
vi ¢ vuot qua 100; ciing khong thé c6 p — 50 = —1,¢ — 50 = —1487 vi ¢ am. Do d6 khong
ton tai cap p, ¢ thoéa diéu kién.

Vay khong thé sau mot s6 hitu han bude bién déi thu duge ding 2026 dau (—) trén bang
100 x 100.

Trang 6
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