SO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI TINH LOP 9

BINH PINH NAM HOQC 2024-2025
— - Mbén thi: TOAN
PE CHINH THUC Thoi gian: 150 phiit

Bai 1. (6,0 diém)

1) Cho a va b 14 hai s6 thuc duong thoa mén a
Tinh tong S =a® +b*.

2) Cho phuong trinh: X° —(2m+5)x+3m+4=0 (m 1a tham s6 ). Tim tit ca s6 nguyén m dé

2021 2021 2022 2022 2023 2023
+b™ = +b7 = +b7.

a a

phuong trinh da cho c6 nghiém nguyén.

Bai 2. (5,0 diém)
Xy +xy —2=x"+x-2/y (@)

33Xy -y’ -1=2x-y-1 (2)

o ) ..+ a(b—c) b(c-a)
2) Cho a,b,c la ba s6 duong, chirng minh rang: c(c+a) " a(a+b) b(b+o)

1) Giai phuong trinh: { (X, ye R).

Bai 3. (1,5 diém)

Tim tat ca cac nghiém nguyén cua phuong trinh: 3x* —y? —2xy —2x—2y+8=0.

Bai 4. (6,0 diém)

Cho tam giac ABC nhon, noi tiép dudng tron (O), tia phan giac trong AD (D thudc canh BC) cit
dudng tron (O) tai E khac A. Pudng tron dudng kinh DE cit lai duong tron (O) tai diém thir hai la
F.Goi M,N lan luot la trung diém cua cac canh BC,CA. V& cac duong cao AK,CL cua tam giac
ABC, hai duong thang KL va MN cét nhau tai T . Chimg minh rang;

1) Bén diém K,T,C,N cing thuéc mot dudng tron va TAB = MAC .

2) Badiém A T,F thing hang.

Bai 5. (1,5 diém)

. (94 A 5 ~ A 1 1 1 1 X+ 1A J . « A A 1 A 5 \ (¥4

Nguoi ta viét 1én bang ddy s6 ~;—;=;...;——. Moi lan x06a di hai so bat ki x,y trén bang va viét

123 2024

thém sO X+ Y+ Xy . Sau mdt so lan thyc hién nhu vay thi trén bang con lai mot s6. Tim s6 con lai do.
---------------- 15 (<] ——



DAP AN THAM KHAO

Bai 1. (6,0 diém)

1) Cho a va b 14 hai s6 thuc duong thoa mén a
Tinh tong S =a® +b*.

2) Cho phuong trinh: X° —(2m+5)x+3m+4=0 (m 1a tham s6 ). Tim tit ca s6 nguyén m dé

2021 2021 2022 2022 2023 2023
+b™ = +b7 = +b7.

a a

phuong trinh da cho c6 nghiém nguyén.
Loi giai

2022 2022 2021 2021
+b™ = +b

a a

2022 2022 2023 2023
+b™ = +b

a a

1) Tir &, suy ra {
— a2023 _ 2a2022 + a2021 + b2023 _ 2b2022 + b2021 — 0

= a®(a-1) +b*(b-1)'=0=a=b=1(do a,b>0)

Vay a® +b®™ =1+1=2.

2)Taco A=(2m+5)° —4(3m+4)=4m*+8m+9=(2m+2)" +5.
Dé phuong trinh c6 nghiém nguyén thi A 14 s6 chinh phuong.

Pt (2m+2)" +5=k? (voi keN") &> (2m+2-k)(2m+2+k)=-5
Vi meZ,k eN nén ta c6 bang sau:

2m+2—k -5 1 -1 5
2m+2+Kk 1 -5 5 -1
m -2 -2 0 0
k 3 -3 3 -3
Két luan nhén loai nhéin loai
X=— \ r
- Véi m=-2, ta duoc phuong trinh X* —Xx—2=0 <:{ . » hai nghiém nay d€u la so nguyén nén
m =—2 thoa.

X \ ;
- Vb6i m=0, ta duoc phuong trinh X* —5x+4=0 <:{ 4’ hai nghi¢m nay deu la s0 nguyén nén
X

m=0 thoa.
- Vay m=-2;0 thoa YCBT.

Bai 2. (5,0 diém)
CJy+xy —2=x+x-2Jy @

33Xy -y -1=2x-y-1 (2)

o ) .+ a(b—c) b(c-a) c(a-h)

2) Cho a,b,c la ba s6 duwong, chirng minh rang: + + >0.
c(c+a) a(a+b) b(b+c)

Loi giai

1) Giai phuong trinh: { ;(X, ye ]R).

1) PBiéu kién: x>0;y>0;3xy >y +1.
2 —
(1)@ﬁ(xz+x+2)—(x2+x+2):0<:>(x2+x+2)(\/§_1):o©{x +x+2=0 (3

Jy-1=0 (4



2
- Giai 3): X’ +x+2=0<& (X+%j +% = 0: phuong trinh nay v6 nghiém.

- Gidi (4): \[y -1=0& Jy =1 y=1 (thoa)
Thay y =1 vao phuong trinh (2), ta dugc:

Xx>1
2x—2>0 x>1 X=2
J3X—-2=2Xx-2 < = = =S X=2.
3x—2=4x>-8x+4 4x* -11x+6=0 X_3
T4

Vay nghiém cua hé phuong trinh 1a (X; y) = (2;1).

2. * Ta chimg minh (a’ +bc)(b? +ca)(c* +ab) > abc(a+b)(b+c)(c+a)
-Ta c6 (a* +bc)(b” +ca) =a’h? +ca® +b'c + abc?

= a’b® +ab’c+a’bc +abc’® +ca® + b’ —ab’c —a’bc
—ab(b+c)(c+a)+c(a’+b°—ab*-a’h)
:ab(b+c)(c+a)+c(a+b)(a—b)2

Suy ra (a® +bc)(b® +ca)>ab(b+c)(c+a) (1). Ddu "=" xdy rakhi a=b.
- Tuong tu ta chimg dugc:

(b®+ca)(c® +ab)>bc(a+b)(c+a) (2). Dau "
(c?+ab)(a®+bc)>ca(a+b)(b+c) (3). Ddu "=" xay rakhi c=a.
Nhién vé theo vé (1), (2), (3) ta duoc:

(a?+be) (b? +ca) (c? +ab) 2ab’c? (a+b)’ (b+c) (c+a)

& (@ +bc)(b® +ca)(c? +ab)>abc(a+b)(b+c)(c+a)

Dau "=" xayrakhi a=b=c.

a(b-c) b(c-a) c(a-b) S0 8b—ca bc-ab  ca-bc

" xay rakhi b=c.

* Ta cd > >
aco c(c+a)+ a(a+b)Jr b(b+c) < c(c+a)Jr a(a+b)+b(b+c)
ab—ca bc—ab ca—bc c’+ab a’+bc b*+ca

= +1+ +1+ +1>3«< + + >
c(c+a) a(a+h) b(b+c) c(c+a) a(a+b) b(b+c)

Ap dung bét dang thirc C6 - si, ta co:

c’+ab a’*+bc b*+ca c’+ab a’+bc b?*+ca
+ + > 3.3 . .

c(c+a) a(a+b) b(b+c) c(c+a) a(a+b) b(b+c)

ZB'i/ abc(a+b)(b+c)(c+a)

c(c+a)a(a+b)b(b+c)
Dau "=" xayrakhi a=b=c.
Do dé a(b-c) s b(c-a) . c(a—b)
c(c+a) a(a+b) b(b+c)
Bai 3. (1,5 diém)
Tim tit ca cic nghiém nguyén cua phuong trinh: 3x* —y? —2xy—2x—2y+8=0.
Loi giai

>0.Déu "=" xay rakhi a=b=c.



Taco 3x* —y? —2xy —2x—2y+8=0< y* +2y(x+1)—-3x* +2x-8=0 (1)
Cich I: (1) < y?+2y(x+1)-3x*+2x-8=0< y* +2y(x+1)+(x+1)’ —4x* =9
< (x+ y+1)2—4x2 =9 (—x+y+1)(3x+y+1)=9.

Vi XeZ,Y €7 nén ta c6 bang sau

—X+Yy+1 -9 -1 1 9 -3 3
3x+y+1 -1 -9 9 1 -3 3
X 2 -2 2 -2 0 0
y -8 —4 2 6 —4 2

Vay nghiém nguyén ctuia phuong trinh la:
(xy)=(-2-4),(-2:6),(0;,-4),(0;2),(2;-8),(2;2).

Ciich 2: Ta c6 Ay =(x+1)" —(-3x"+2x—-8)=4x"+9.

Piéu kién can dé phuong trinh (1) c6 nghiém nguyén la Al la s6 chinh phuong.
biat A, =k’ (k eN) hay 4x*+9=k* < (2x—k)(2x+k)=-9 (2).

Vi xeZ,k e N nén ta c6 bang sau

2X—k -9 1 -1 9 3 -3
2X+k 1 -9 9 -1 -3 3
X -2 -2 2 2 0 0
k 5 -5 5 -5 -3 3
Két luan nhan loai nhan loai nhan loai
| y=—4
-Vc’nx=—2thi{ .
y=6
| y=—4
-Voi x=0 thi ~
| y=-8
-V6i Xx=2 thi )
y=2

Vay nghiém nguyén ctua phuong trinh la:
(x;y)=(-2,-4),(-2;6),(0;-4),(0;2),(2;-8),(2;2).
Bai 4. (6,0 diém) Cho tam giac ABC nhon, noi tiép dudng tron (O), tia phan giac trong AD (D
thudc canh BC) cit duong tron (O) tai E khdc A. Puodng tron dudng kinh DE cit lai duong tron
(O) tai diém tht hai la F . Goi M, N 1an luot 13 trung diém cta cac canh BC,CA. V& cac dudng cao
AK,CL cua tam giac ABC, hai dudng thang KL va MN cit nhau tai T . Chtrng minh rang:
1) Bén diém K,T,C,N cung thudc mot duong tron va TAB = MAC .
2) Badiém A T,F thing hang.
Loi gii
1) * Chirng minh K T,C,N cung thugc mot duwong tron
Vi ALC = AKC =90° = tir giac ACKL ndi tiép = BKL = BAC (1).
Vi MN 1a duong trung binh cia AABC = MN//AB = BAC = MNC hay BAC =TNC (2).
Lai c6 BKL =TKC (déi dinh) (3).



T (1), (2) va (3) = TNC =TKC = tir gisc KTCN noi tiép hay bdn diém K,T,C,N cung thudc mot
duong tron.

* Chirng minh TAB = MAC

Tam giac AKC vudng tai K,KN Ia duong |

trung tuyén = NK = NA=NC (4).
Vi NK=NC=ANKC <c¢in tai K= A

NKC = NCK hay NKM = NCK (5).
Vi t giac KTCN ndi tiép = NTK = NCK
(6).
T (5) va (6) = NKM = NTK .
Xét ANKM va ANTK , ta ¢6: N
NKM = NTK (cmt); L 0 ?
MNK' chung
— ANKM «»»ANTK (g-g) = NK _NM D M

NT NK B X u C

= NK? =NM.NT (7).
Tur (4) va (7), suy ra

NA? = NM.NT = VA _NM

NT NA >
Xét ANMA va ANAT . ta co: ~a_NM E
NT  NA

(cmt); ANM chung

= ANMA»ANAT (c-g-c) = ATN = MAN T

hay ATN =MAC (8).

Vi MT//AB = ATN =TAB (so le trong) (9).

Tu (8) Vé‘} (9), suy ra: 'I:AB =MAC.

2. Ba diéem A T,F thang hang

Goi (O') 1a duong tron dudng kinh DE, goi | 14 giao diém tht hai ciia DF va (O).

Vi M 1a trung diém AC, E 1a diém chinh giita cung BEC (do AD la tia phan giac cia BAC ) = OE
vuong goc voi BC tai M (10).

Vi DFE =90° (goc ndi tiép chin nira duong tron (0')) = IFE=90°= IE L BC (11).

Tir (10) va (11) = 1,0,M, E thing hang.

Khi d6 IE 1a dudng kinh ctuia dudng tron (O) nén IAE =90°= IAD =90°.

Vi IMD+ IAD =90° = tir gidc IADM ndi tiép = MAD = MID = MAE = EIF (12).

Vi tir gidc IAFE ndi tiép = FAE = EIF (13).

Tu (12) va (13) = MAE = FAE (14).

Theo cau a) TAB=MAC ma BAE =CAE (do BE la tia phan giac cia BAC ) = EAT = MAE (15).
Tir (14) va (15) = FAE = EAT = tia AF, tia AT tring nhau = A T,F thang hang.

Bai 5. (1,5 diém)



. A A 5 ~ A 1 1 1 1 X+ 1A ’ . . A A \ A 5 \ A
Nguoi ta viét Ién bang day sO —;—;—;...;———. MOi lan x0a di hai s6 bat ki X,y trén bang va viét
123 2024
thém sd X+ y+Xy . Sau mot s6 1an thyuc hién nhu vay thi trén bang con lai mat s6. Tim s6 con lai do.

Loi giai

Xét tich P = 1+1 1+1 l+1 i+1 :gg.ﬂ...%:ZOZS.
1 2 3 2024 123 2024

Khi x6a di hai s6 batki x,y thi P bi mat di hai thira s6 X+1, y+1. Nhung khi viét thém sd X+ Y+ Xy
thi P c6 thém thira s X+ Y+ Xy +1=(x+1)(y+1), nhu vay gi4 tri cia P khong doi.

Do d6 sau mot sé lan thyc hién dén khi trén bang con lai mot s6 thi gia tri P van khong d6i = s6 con
lai trén bang 13 s6 2024 .



