UBND THI XA HOANG MAI KY THI CHON HOQC SINH GIOI THI XA LOP 9

PHONG GIAO DUC VA PAO TAO Nim hoc 2022-2023
PE CHINH THUC Mén: TOAN ‘
(Dé thi gom 01 trang) Thoi gian lam bai: 150 phiit, khong ké thoi gian giao dé
Cau 1. (4,0 diém)

1. Tinh gi4 tri biéu thuc:

1 a1 1 3 1 1 6 1 1
= M ) vl + ) mar )
Vi a, b la cac so thuc théa man diéu kién ab=1; (a + b) # 0.
Wx o x L343 (2J_ 2_j

S48 di—B g al5—3

Tim gia tri nh6 nhét cia A.

2. Cho biéu thirc: A=(

Cau 2. (3,5 diém)

1. Cho ba s nguyén t6 16n hon 3, gdm: a; a + k; a + 2k. Chimg minh rang k chia hét
cho 6.

2. Tim nghi¢m nguyén cua phuong trinh: 4x + 7y - 2xy = 17

Cau 3. (4,0 diém) Giai cac phuong trinh sau:

1. x2—6x+26=6V2x+1

2. (x*+3x—4)*+3(x*+3x—4)=x+4

Cau 4. (7,0 diém)

1. Cho tam gidc ABC c¢6 3 géc nhon, v€ duong cao AD va BE. Goi H la truc tam cua tam
gidc ABC.

a) Chung minh: AD.DH = DB.DC va tanB.tanC = HD

b) Goia, b, ¢ lan luot 1a d6 dai cac canh BC, CA, AB cua tam giac ABC.
Chtg minh rang: sing <

a

2 = 2V o

2. Cho tam gidc ABC vudng can tai A va M la diém di dong trén duong thang BC (M
khéc B, C). Hinh chiéu ctia M trén cac duong thing AB va AC tuong tng la H va K. Goi I 1a
giao diém cac duong thang CH va BK. Chimg minh rang cac dudong thang MI luén di qua mot
diém c dinh.

Cau 5. (1,5 diém)

Cho tam giac ABC c6 d6 dai cac canh la a, b, ¢ sao cho thoa man hé thirc

20bc + 11ac + 1982ab = 2022.

P I BTy 1993 2002 31
Tim gid tri nho nhat cua bi€u thuc. M = = & — 5 -

(trong do, p la ntra chu vi tam gidc ABC)

--- Hét ---
(Thi sinh khong dung tai liéu, cdn bo coi thi khong giai thich gi thém)
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LOP 9
Nam hoc 2022-2023
(Pdp dn gom 04 trang) Mén: TOAN
Cau Néi dung Piém
Caul
Ta co
3 3 a?2+b2
P= (‘;::)3 3Ea+bl)’4) 3. (afb)4 (doab=1) 5.5
1.1 (@ +b®(a+b)+3@*+b%)+6 ’
i (a+b)* 0,5d
daiem) | _ [(a+b)° —3ab(a+b)(a+b) +3[(a+b)?—2ab]+6 _
- (a+b)* - 0,75
(doab=1)
Vay P=1 0,25
PKXD:x>0;x#9 0,25
A= 2Vx N Vx +3x+3):(2\/§—2_1)
VX+3 Vx—-3 9-x"""yx-3
-3 0,75
1.2 A=
(2,0 Rut gon duogc: ‘/; +3 0.5
diém) | Vi x>0, tacoVI+3 235 < =1mA=—2>—1 05
Dau “=" xay ra khi va chi khi x = 0 (TMBPK)
Vay GTNN cua A la -1 khi x =0.
(Néu HS sai hoic thiéu diéu kién trir 0,25d)
Cau 2
Tacé a+ k — a = k la s tu nhién chin, do d6 k chia hét cho 2. 0,5d
Gia sir k khong chia hét cho 3. Khi d6 k = 3n + 1 hodc k = 3n + 2
(n€N).
Vi a la s6 nguyén t6 16n hon 3 nén hodc a = 3t + 1hoica= 3t + 2 (t € N*). | 0,5d
+Voéia=3t+1(t €N).
Néuk=3n+1thia+2k=3t+6n+3:3,vaa+ 2k >3 néna+ 2k
21 khong 1a s6 nguyén t6 (trai gt).
20 |Néuk=3n+2thia+k=3t+3n+3:3via+k>3néna+ kkhongla
diém) | s6 nguyén to (trai gt).
+Véia=3t+2(tEN").
Néuk=3n+1thia+k=3t+3n+3:3vaa+k>3néna+ kkhongla
s6 nguyén to (trai gt).
Néuk=3n+2thia+2k=3t+6n+6:3vaa+2k>3néna+2k 0,75d
khong la sé nguyén t6 (trai gt).
Chirng t6 k chia hét cho 3 va chia hét cho 2 nén k chia hét cho 6 0,25d
2.2 4x+Ty—2xy =17
(1,5 S 2-y)(2x-7)=3 1,0
diém) Do x,y nguyén nén c6 4 cdp (x,y) thoa man la: (4;-1); (5;1); (2:3); (3:5). 0,5

Cau 3




Giai phuong trinh: x2 — 6x + 26 = 6v/2x + 1

PK:x > -1 0,25
T2
31 o @x?2-8x+16)+(2x+1-6V2x+14+9)=0 0.5
(2,0 ox—-4)%2+HW2x+1-3)2=0 (1) 0,5
diém) | Vi (x —4)%? > 0 véi moi x; (V2x + 1 — 3)2 > 0 véi moi x > —% 0.5
x—4=0
O ey o X4OM
Vay S = {4} 0,25
Viét phuong trinh vé dang
3.2 (x2+3x—4)>+4(x*+3x —4) = x* + 4x 0,5
(2,0 [(x? +3x —4)? —x?]+ 4[(x*+3x—4)—x] =0
diém) (x24+2x—4)(x>+4x) =0 0,5
x € {-1+5;0; —4} 1
Cau 4
A
E
0,5
H
M
B D F ¢
N 1
a) Xét 2 tam gidc vuong ADC va BDH c6 géc ZDAC = ZDBH (vi cung phu
véi géc C) néntacé : AADC ~ ABDH = ﬁ - %3 AD.DH =DB.DC (%) 0,5
AD  AD AD’
Tacé tanB = BD ; tanC= DC = tanB.tanC = BD.DC (1) 0.5
vy AD*__AD
’ ¥ ()= BD.DC HD
ditm) Tu (%) (2) 0,5
AD
T (1) va (2) = tanB.tanC = HD
b) Goi AF la tia phan giac goc A; ké BM, CN lan lugt vudng goc véi AF
0,5
BM = c.sin A
Ta cé: 2
. A . A
CN = b.sin— BM +CN = (b+c¢).sin— 0,5
Tuong tu 2 do do 2

Mit khéc ta luon co: BM +CN <BF +FC=BC =a

b i A< :siné< .
Nén( +c).sm5_a 2 " bie 2dbe

Diu “=" xay ra khi: BM = CN hay tam giac ABC cén tai A.
a

24/bc

A
smn — <
Vay: 2




Goi D la diém doi xting cia A qua BC. Puong thang DI cat KH tai N. Goi Pla | 0,5
giao diém cua hai duong thang HM va DC.
Chung minh dugc ABHD = AAKB(c.g.c) 0,5
Vi(BD = BA,A =B =90°, BH = HM = AK)
do d6 BHD = BKA suy ra BK vudng goc véi HD (tai E). 0,5
Tuong tu ta chirng minh dugc CH vudng goc KD (tai F).
Nén I 1a tryc tAm tam giac HDK, do d6 DI vudng géc véi KH tai N (1) 0,5
Mit khac: APDM = AMHK (c. g.c) 0.5
Vi (MP = MK,P = M = 90°, DP = BH = HM)
42 Do d6 PMD = MKH suy ra MD vuong goc voi KH (2)
(3. 0 Tir (1) va (2) suy ra M, I, D thing hang, nghia la duong thing MI luén di qua 0.5
.z diém D ¢6 dinh.
diem)
Cau s
Hs chirng minh duge BPT: voi x, y la cac so thuc duong thi
1,1 4
—_ —_— 2 N
, . X y x+y O 5
Dau bang xay ra khi va chikhix = y ’
Tacé: M = =22 2002 L 31
p—a p—b p—c
S o e o e L 0,5
= 1982( e )+11( + )+20(p_b+p_c)
> 1982. +11. +:20.
1,5 p—a+p—>b p—a+p—c p—b+p-c
diém) B (1982 11 20) —4 1982ab + 11ac + 20bc 4 2022abc
B b o abc 7 abc
= 8088
2 — C o p—a=p—b=p—-c
t
Ding thiic xdy ra khi va chi kh‘{ZObc + 11ac + 1982ab = 2022abc
671
Hayla:a=b=c=
674
Vay gid tri nhé nhat cua M 1a 8088 dat dwgc khia=b = ¢ = % 0,5

Chii y: Hoc sinh c6 cdch trinh bay khdc hop 1y, két qua duing van cho diém t6i da. Piém thanh
phan gidm khdo tw phan chia, thong nhat trén co sé tham khao diém thanh phan ciia ddp dn.



