SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THCS
KHANH HOA CAP TINH NAM HOQC 2022 - 2023

- - - Mén thi: TOAN
DE THI CHINH THUC Ngay thi: 07/12/2022 ‘
Thoi gian: 150 phut (khong ké thoi gian phat dé)

Cau 1 (4,00 diém):

(V3-1)310+613
\/6+2\/§ —\B .

2
2) Cho x, y 14 cac s6 nguyén thoa man dang thirc x* + y* + [xy hl lj =2.

1) Rit gon biéu thirc 4=

x+y
Chtrng minh rang xy +1 1a mot s6 chinh phuong.
Cau 2 (4,00 diém):
1) Cho da thire f(x) véi cac hé s6 nguyén théa man f'(3).f(4)=7. Chimg minh ring
da thae f(x)—12 khong c6 nghiém nguyén.
2) Tim 3 s6 nguyén t6 sao cho tich ctia chung gip 5 1an téng cua ching.
Cau 3 (4,00 diém):

6x—4
Vit +4
2) Cho a, b 14 hai s6 thyc 16n hon 1 va théa min diéu kién a+b<4. Tim gia tri nho
4 4
a b

nhéit ctia biéu thicc 4 = T+ T
(b—l) (a—l)

1) Giai phuong trinh v2x+4 —24/2—x =

Cau 4 (6,00 diém):

7 1) Cho tam giac ABC, I 1a mot diém bat ky nim trong tam giac. Qua / v€& duong
thang DE song song v6i AB (D e AC, E € BC) va duong thang IM song song voi BC
ID BE CM

+ + :
AB BC (A
2) Cho hinh vuéng ABCD c¢6 tim O. Piém E thay d6i trén canh BC (E khac B va
C).Goi F la giao diém cua tia AE va duong thang CD, goi H la giao diém cia OF va BF'.

(M € AC). Tinh gi4 tri ctia biéu thirc \/

1 N 2.
AE2 +F khong doi.

b) Tim vi tri cua diém E dé dién tich tam giac HAD dat gia tri 16n nhéat.
Ciu 5 (2,00 diém):
Mot '[1:}’ giac lé)i c6 do dai bdn canh Qéu 1a s tu nhién sao ,cho té)ng ba‘ s6 bat ki trong
chung chia hét cho s6 con lai. Chirng minh rang tr gidc d6 c6 it nhat hai canh bang nhau.

a) Chirng minh rang

HET
- Gidm thi khong gidi thich gi thém.
-Hovaténthisinh:...................ooooiiinl. SBD:.............. /Phong: ......cooooiiiiiiiin.
-Giamthi 1t Giamthi 2: ...
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THCS

KHANH HOA CAP TINH NAM HOQC 2022 - 2023
HUONG DAN CHAM Mén thi: TOAN
PE THI CHINH THUC Ngay thi: 07/12/2022

(Huéng dan chdm c6 06 trang)

Cau 1 (4,00 diém):

(V3-1)310+643

1) Rit gon biéu thire 4 =

V64245 —5
Huoéng din chim Piém
Ta co : 1,00
310+6\/§(\/§—1):3(\/§+1)3(\/§—1) ’
6+235 =5 =(\5+1) -5 0,50
fo+6363-1) _ B+’ B _(B+DEBE-D
Suyra A= = 1,00
642455 W5+ -5 5+1-45
3-1
o =2 0,50
Viy A=2.
. X n . x a2 o2 o [+l
2) Cho x,y la cac so nguyén théa man dang thire x” + y~ + =2.
X+y
Chirng minh ring xy +1 13 mét s6 chinh phuong.
Huoéng din chim DPiém
Véididukiénx +y =0, ta co:
2
x2+y2+(xy+1j =2
X+y
2
2 xy+1
—2(xy+1 =
(:)(x+y) (xy+ )+(x+yJ 0 0.50
2
<:>(x+y—xy+1J =0
.X'+y
Sx+y-— erl=0
X+y
<:)xy+1=(x+y)2
Do x, y 1 cac s6 nguyén nén x+ y 1a s6 nguyén. 0,50
Vay xy +1 1a mot s6 chinh phuong.
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Cau 2 (4,00 diém):

1) Cho da thirc f(x) khdc hiing véi cac hé sé nguyén théa man f(3).f(4)=7.

Ching minh ring da thic f(x)—12 khéng c6 nghiém nguyén.

Huéng din cham Pi¢m
+) Gia sir da thuc f(x)—12 c6 nghiém nguyén a .
. 0,50
Khidé f(x)-12=(x—a).0(x) véi Q(x) la da thirc c6 hé so nguyén.
Suy ra f(3):(3—a).Q(3)+12 va f(4):(4—a).Q(4)+12 (1) 0,50
+) Taco: f(3)./(4)=7
& [(3-a)0(3)+12][(4-a).0(4)+12]=7 0,50
< (3 —a).(4—a).Q(3).Q(4)+12(3 —a).Q(3)+ 12(4—a).Q(4)+144 =7 (2)
+) Do 3—a va 4—a la hai s6 nguyén lién tiép nén (3—a)(4—a) 1a s6 chin. Do d6
VT cua (2) 14 s6 chan, nhung VP cia (2) 13 s6 18, diéu nay mau thudn. 0,50
Vay gia su trén sai. Suy ra da thirc f'(x)—12 khong c6 nghiém nguyén.
2) Tim 3 s6 nguyén td sao cho tich ciia chiing gip 5 lan tong ciia chiing.
Hwéng din chim Pié¢m
+) Goi1 3 s0 nguyén t0 can tim 1a a,b,c . Khi do, ta co:
abc=5(a+b+c)=abcis 0.50
+) Vi a,b,c ¢6 vai trd binh dang nén khong mat tinh tong quat, gia st a:5=a =5 ’
(viaeP)
+) Khi do: S.b.c:5(5+b+c)<:>5+b+c:b.c<:>b.c—b—c+1:6
o ble—1)—(c—1)=6o (c-1)(b-1)=6 020
b-1= b—1=2 b=2 b=3
Suy ra hoac = hoac
c—1= c—1= c= c=4 0.50
b=2_ _ [b=3 o b=2 ’
@{ hoac { (loaivic ¢ P) <:>{
c=17 =4 c=17
+) Do vai tro cua a,b,c 1a binh déng nén ba sd can tim 1a 2; 5; 7 0.50
Vay ba s can tim 13 2; 5; 7 ’
Cau 3 (4,00 diém):
1) Giai phuwong trinh 2x +4—22—x =X =4
Vx> +4
Huéng din chim Piém
+)PK:—2<x<2
) Tacs: 2x+d-22-x =24
x* +4 1,00
2(3x—2) 2(3x—2)
< =
Vax+4+232-x  Jx*+4
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2
X=—

= 3 1,00

V2x+4+22-x =Vx2+4 (%)

) Tacd: (¥) e 4202 +x)2-x%) +(2-x)(x+4)=0

0,50
<:>\/2—X(4\/2(2+x) +\/(2—x).(x+4)):O
V2—-x=0
=
4202+ %) +/Q2=X).(x +4) =0 (*%)
+) Véi v2-x =0 < x =2 (théa DK) 0,50

+) Véi -2 <x <2 thi VT cua (**) luén duong nén (**) vo nghiém.

Vay tap nghiém cua phuong trinh 1a S = {2; % }

2) Cho a,b la hai s6 thuc 16m hon 1 va théa min diéu kién a+b < 4. Tim gia tri
4 4
a b

(1) (a-1)

nhé nhit cia biéu thiee B =

Huwéng din chim Piém

*Doa>Lb>1néna—1>06-1>0
+ Ap dung BDT Cauchy cho hai s6 duong, ta co:

B> 2a’h* (1)
(a—1)(b-1)(a=)(b-1)
“Talico: 0<1(h-1)<” 2) 0,50
0<1(a-1)<? 3)

4>a+b22Jab =ab<4 (4)

T (1), (2), (3) va (4) suy ra
22’0 4% _ 128 _ 128
a’b’ ab 4
a@ _ b 0,50
Dau “=" xay ra khi va chi khi (b—l)3 - (a —1)3 Sa=b=2
a-1=b-1=La+b=4
Vay gia tri nho nhit ciia B 1a 32 va dat duoc khi a=b=2

B2 =32

Ciu 4 (6,00 diém): ( Hoc sinh khéong vé hinh hodc vé hinh sai khéng chdam)

1) Cho tam giac 4BC, I 1a mgt diém bat ky nam trong tam giac. Qua / vé duong
thang DE song song voi AB (D e AC, E € BC) va duong thang /M song song véi BC
ID BE CM

+ + .
AB BC CA

(M € AC). Tinh gia tri ctia biéu thic \/
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Huoéng dan chim Piém
B

A

D Y; c

+) Goi N la giao diém ctua IM va AB.

+) Xét AABC ,taco: MN /| BC = M _BN _IE (vi tt giac BNIE 1a hinh binh hanh) 0,50
CA BA AB

ID CM IE ID DE
Suyra —+—=—+— 0,50
AB CA AB AB AB

+) Talai c6: DE // AB = ljl; CE Suy ra £+%: CE 0,50

B BT ca T BC
ID CM BE_CE BE_BC_

AB CA CB BC BC BC 0.50
A ID BE CM ’
Vay ,[—+—+—=1
AB BC (A
2) Cho hinh vuéng ABCD cé tim O.Piém E thay déi trén canh BC (E khac B va C).
Goi F la giao diém cua tia AF va dwong thang CD ,goi H la giao diém cia OF va BF'.

Huwéng dan cham Piém
4 B
0 Mg
~ A ~
- —_— — —f— —_— — A\ — - - E - - —_ = H
P 0 H'
D ¢ F

. 1 1 -
a) Chirng minh rang ——+—— khong doi.
) g g AE*  AF*? g

Huoéng din chim DPiém

+ Ta cO: cos BAE = ﬁ 0,50

AE
sin BAE =sin DFA = Q 1,00
AF
+ Ta lai c6: sin® BAE + cos’ BAE =1
(AB jz (ADJZ 0,50
Suy ra — |+ —| =1
AE AF
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= ABZ.( LI
AE® " AF

1 1 1 A 2.+ A 2.
P TART=aatr= (khong doi vi AB khong doi)

1 2.
Va +—— khong doi.
ay 1F g

E2

0,50

b) Tim vi tri ciia diém £ dé dién tich tam giac HAD dat gia tri 16n nhat.

Hwéng din chAm

Pieém

+) Goi H' 1a chan duong vudng goc ha tir C xubng BF
+) Xét ABCF vuédng tai C,tacd: CH' L BF = BC* = BH'.BF
Xét ABCD vudng tai C, tacod: CO L BD = BC* = BO.BD
Suy ra BH'.BF = BO.BD hay BH'_BO
BD BF
+) Xét ABH'Ova ABDF , ta co: B chung va B’ _Bo (cmt)
BD BF

Suy ra ABH'O < ABDF = BH'O = BDF =45’
Suy ra H'O la tia phan giac caa BH'C (1)

0,50

+) Ta c6: ABH'C > ABCF (vi B chung va H' = C =90").
_ B _CH'_ BH' _BC_AB 8 BE_AB (i 4By CF)
BC CF CH' CF CF CE CF
Suy ra —= =2 — ['E1a tia phan giac ctia BH'C 2
Y CE CH' p 8 @)
Ta(l)va(2)suyra H', O, E thing hang . Dod6 H'=H . Suyra CH 1 BF

0,50

+) Goi M 14 trung diém ctia BC . Khi 46 HM :%AD (vi ABHC vudng tai H)
+) Ta co:

28

HAD

= AD.HP= AD.(HQ + PQ) = AD* + AD.HQ < AD* + AD.HM = %ADZ

3

=S <= AD*.
4

HAD —

Dau “=" xay ra khi HO=HM < Q=M < O, O, H thing hang < E=M (vi
H, O, E thing hang). Vay dé dién tich tam giac HAD dat gia tri 16n nhat thi £ 1a
trung diém cua BC.

0,50

Céu 5 (2,00 diém): Mot tir giac 10i c6 dd dai bon canh déu 1a s6 tw nhién sao cho tong ba

s0 bat ki trong chiing chia hét cho s6 con lai. Chitng minh ring t giac do6 co it
canh bing nhau.

nhéat hai

Huéng din chim Piém
+) Goi d6 dai cac canh cua tir giac 1a a, b, ¢, d (a, b, ¢, d e N").
+) Gia str khong c6 2 canh nao cia tir giac bang nhau. 0,50
+) Khong mat tinh tong quat, gia st a>b>c>d. (¥)
+) Do tir gidc 10inén a <b+c+d =a<b+c+d<3a
=2a<a+b+c+d<da (*% 0,50
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+) Tir gia thiét bai toan suy ra a+b+c+d chia hét cho cacsé a, b, ¢, d .
Két hop véi (¥*),tacd: a+b+c+d=3a (1)

H)Pit a+b+c+d=mb vé6i meN (2) 0,50
a+b+c+d=nc vé6ineN (3)

Doa>b>c = n>m>3=>n2>5, m=>4.

Cong (1), (2), (3) vé theo vé ta c6: 3(a+b+c+d)=3a+mb+nc23a+4b+5c

ma 3a+mb+nc>3a+4b+5c (vi n25, m=>4)

Suyra 3(a+b+c+d)>3a+4b+5c 0,50

<:>(b—d)+2(c—d)£0 mau thuan (*)

Vay tir gidc c6 it nhat 2 canh bang nhau.

Moi cdch gidi khdc ding déu cho diém twong itng theo biéu diém.
HET
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