PE THI HQC SINH GIOI TINH NGHE AN
MON TOAN 9 NAM HOQC 2023-2024
Cau 1.

a) Cho a, b 1a cac sb tu nhién 1¢ va khong chia hét cho 3. Ching minh rang
a*~b’ chia hét cho 24.
b) Tim tat c4 cac s6 nguyén duong n dé 9n*+6n-35 14 s6 nguyén to.

Cau 2.

a) Giai phuong trinh 3x+1=v8x+1+v2x—1.
22

A \ Xy +2xy+1=7x+9

b) Giai hé phuong trinh xly—x|=2

Cau 3.

Cho cac s6 thuc khong 4m x, y, z thoa man x + 3y + 2z = 3. Tim gid trj 16n nhat

2 2
” « R /4 +9
cta bidu thire P=2"2Y 4 (22 —82+17).
xy+1

Cau 4.

Cho tam giac déu ABC ndi tiép dudng tron (O,R). Trén cung BC khong chua
diém A lay diém M bét ki (M khong tring véi B va C).

a) Chuing minh MA = MB + MC.

. . .2 . MD MD
. A . \ . LMD _
b) Goi D Ia giao diém ctia AM va BC. Ching minh MB T MC
Xac dinh vi trf ciia M dé tdng: —>+—2—+2023| ——+——| dat gié trj nh¢
c) Xac dinh vi tri cua e tong: 3+ 75 B e | dat gia tri nho
nhat.
Cau S.

Trén mot khu dat hinh chit nhét kich thuéc 100m x 120m. Nguoi ta mudn xay
mot san bong nhan tao co nén dat 1a hinh chit nhat kich thudc 25m x 35m va 9
bdn hoa hinh tron dudng kinh 5m. Chirng minh rang du xay trudc 9 bdén hoa &
cac vi tri nhu thé nao thi trén phﬁn dat con lai luon tim duoc mot nén dat kich
thude 25m x 35m dé xay san bong.



Léi gidi.

Cau 1.
a)
Do akhc}ngchlzahétch03=> ajfl(mod3)=>az_b2:-3 ()
b khéng chia hét cho 3 b =1(mod3)
a—1:2

+ Do a khong chia hét cho 2 =

a+154=’02—158, doa—1vaa+11ahaisd
chén lién tiép.

+ Tuong tw b*—1:8

Do d6 a®*—b’=la’~1)-[pb*~1):8 (2)

T (1), (2) suy ra a’—b*: 24,

b) Taco 9n’+6n—35=(9n’+6n+1)—36=(3n+1/"—36
4[3n+1-6)(3n+1+6)=(3n-5)(3n+7)
Laic63n—-5<3n+7,Vn
Suy ra 9n’+6n—35 13 s6 nguyén td thi 3n — 5 =1 =n=2
Thir lai ta thdy n = 2 thoa mén yéu cau bai toan.

Cau 2.

2) Didu kién x>7. Phuong trinh d cho

—=6x+2=2(V8x+1+V2x—1].

Dit a=v8x+1
Tlb=v2x—1

= 6x+2=(8x+1|—(2x—1)=a*-b’

Phuong trinh trén tré thanh: a’—b*=2(a+b)

= |a+b|la—b—-2|=0=a—-b—2=0,doa+b>0

Véia—b=2=—=+8x+1—2x—1=2

= 8x+1=2+2x—1=8x+1=[2+/2x—1f

la>0,b>0)

—=3x-1=22x-1=]|  3x7120
3x—1]=4(2x—-1)
xz x=1
X=—
9x’—14x+5=0 9
A \ ~ . ‘A 5
Vay phuong trinh da cho c6 2 nghiémx =1, x = 3
| [xy+17=7x+9(1)
H¢ ph inh da 5
b) H¢ phuong trinh da cho tuong duong voi xy=x'+2(2)

Thay (2) vao (1) ta co: [x*+3)

<=>x(x3+6x—7):0

=7x+9=x*+6x"—7x=0

= x[x—1)[x*+x+7|=0 =X
X

Thay vao (2) ta thay:



Khi x = 0 =0 y=3 (khong thoa man).
Khix=1=y=3

Vay nghiém cua h¢ da cho 1a (x;y) = (1;3).
Cau 3.

Ta co: X+3y+2z=3=>x+3y:3—2z=>3—2z20=>zs%

. i 2 2 2 2 2 2 + 2+
Lai c6 X+9y" _x+9y +6—6=X +9y +6xy+6_6:(x 3y 6—6
xy+1 xy+1 xy+1 xy+1
[3-22F+6 . (x+3y=3-27
B 1 ’ xy >0
Khi do, P<(3-2z/+2°—87°+172=2"—47°+52+9
U2 =2z+1)(z=2]+11=11+(2—1P(z=2|<11,do z—2<0,
VOSZSE.
2
Dau bang xdy ra = z = 1.
A 1 - 1
Vaymax P=11 = (x;y;z) = 0;5;1 hodc (x;y;z) = 5;0;1).

Cau 4.



N
M

a) Chiang minh MA=MB + MC
Trén doan AM lay diém E sao cho ME = MB.
Ta c6: AMB = ACB = 60° (cing chan cung AB).
Suy ra AMBE 1 tam giac déu = MB =BE (1)

Xét AEBA va AMBC ¢o:

MB = BE; AB = AC, BCM = BAE (cung chin cung BM)

— AEBA=AMBC (c.g.c) = EA=MC (2)

Tu (1), (2) suy ra MB + MC = ME + EA = MA.

MD . MD
——+—=1.
MB  MC
Ta ¢c6 ADB = CDM (ddi dinh) va BAD = DCM (clng chan cung BM)

b) Goi B la giao diém AM va BC. Chitng minh



= A ABD ACMD(g.g)=>@:@(3)
CM AB
MD _ CD
AACD ABMDlg. —=—
Tuong tu g g)=>BM CA

MD:CD:CD(4)
BM AC AB

Laido AC=AB=

, . MD MD BD CD BC AB
A A A A A + = + = ="—=1
Cong (3) va (4) ve theo vé ta co M B ABY ABT AB” AB

12,2 1
+2023 —+—
¢) Xéc dinh vi tri cia M dé tong: —— vat vD (MB MC dat gia tri nho
nhéat.
MD . MD 1 1 1 4
T ci —+—=1 =——t—>
Tircau b) ‘r* gy =1 = wp = B MC > MB+MC
Dau bang xay ra khi MB = MC (5)
Khi d6 2 +-2+2023( - +-L |=12 5[ 1, 1 50031 4+ L
MA  MD MB MC) MA “\MB MC MB MC
¢ 12 15| Ly L
MA MB MC
> 12 g4 _ 12 +2025—(d0ketquacaua MB + MC = MA)
MA MB+MC  MA

:8112 S 8112 _ 4056 (doMA£2R)
MA 2R R

Déu bang xay ra khi MA = 2R = MB=MC.
Cau S.

Ta chia manh dét hinh chit nhat ban dau thanh cidc manh dat hinh chir nhat nho
kich thuéc 30m x 40m (nhu hinh v&). C6 tit ca 10 hinh chit nhat 30m x 40m.



D

40

40

B C

30

Theo nguyén li Dicrichle ton tai it nhdt mot hinh chit nhat 30m x 40m khong
chtra tdm hinh tron nao trong 9 hinh tron noéi trén. Gia su d6 1a ABCD.

Ta cit mdi canh ciia manh dat ABCD nay di 2,5m dugc mgt manh dat mai
MNPQ c6:

Chiéu rong MN =30 — 2.2,5 = 25m
Chiéu dai NP =40 —2.2,5=35m
Suy ra MNPQ 1a manh dat du dé x4y san bong theo yéu cau.

Nhu vay trong phan dat con lai sau khi xay 9 bon hoa ta luén tim dugc manh dat
c6 kich thude 25m x 35m dé xay san bong.



