SO GIAO DUC VA PAO TAO PE THI CHON HOQC SINH GIOI
NAM DINH NAM HQC 2022 - 2023
- Moén: Toan — Lop: 8 THCS.
Thoti gian la‘}m bai: 120 Phut.
beé thi gom: 01 trang.

Cu 1. (4,0 diém) q
1) Tim diéu ki¢n xé&c dinh va rat gon bicu thic:

Ao 2 (l—1j+ 1 [L-I-lj ) 2x*=3x-5 1
¥ =3x7+3x-1 \x 2 =2x+1 \ x? 2xt =X —10x7 '
1

X 1 1 1
2) Cho cac so thuc x,y,z thod man —+—+—=
x y z

P — (x2023 + y2023) (y2023 + 22023) (22023 + x2023)

Cau 2. (4,0 diém)

1) Biét rang da thirc f(x) chia cho x—2 du 11, chia cho x+2 du (—l) , chia cho x* -4 dugc
thuong 1a 3x va con du. Tinh f(2023)+ £(-2023).

2) Tim tat ca gia tri cua s6 tu nhién n dé biéu thie B=n®—n* -2n’ +2n" ¢6 gia tri 1a mot s6 chinh
phuong. )
Cau 3. (3,0 diém)

1) Tim tat ca cac nghiém nguyén ciia phuong trinh: x(x2 +2x+ 4) =y’ 3.

2 2 2
2) Giai phuong trinh: (x+3j +6(x 3) +632 Tx =0.
x=2 x+2 x -4

va x+ y+z=3. Tinh gia tri cua biéu thic:

Cau 4. (7,0 diém)

Cho tam gidc ABC nhon (4B < AC). Céc dudng cao AD, BM, CN cua tam gidc ABC cit
nhau tai H. Goi O la trung diém cta doan thang BC, E 1a diém d6i xing cia H qua O.Ké CF
vudng goc v6i duong thang BE tai F.

1) Tinh s do FMN.

2)Goi K, L, R lan lugt la chan cac duong vudng goc ké tr N dén cac duong thang AC, AD, BC. Goi
giao diém cia DM va CN 1a S. Ching minh rang;

a) Badiém K, L, R thang hang.

b) HN.CS = NC.SH.

3) Tia phan giac cua BAC cht BC tai 7, ké duong thang di qua C va vudng goc voi duong thang
Al tai P, duong thang CP cit duong thang 40 tai Q.Goi G 1a trung diém cua doan thang /Q. Chiing
minh dudng thang PG di qua trung diém cua doan thang AC .

Cau 5. (2,0 diém) q ) ‘
1) Xét x,y la hai s6 thuc duong thay doi thod man dic¢u kién x.y =1. Tim gia tri 16n nhat cua biéu
2()63 +y )

(x4+y2)(x2+y4) '

2) Mot chiéc hop dung 99 chiée thé mau vang, 100 chiéc thé mau do va 101 chiéc thé mau xanh.
Nguoi ta tién hanh tro choi rt thé nhu sau: mdi 1an rat thé ngudi ta 14y ra hai chiéc thé khac mau va
thay vao d6 bang hai chiéc thé c6 mau con lai, qua trinh nay dién ra lién tuc. Hoi dén mot luc nao dé
ngudi ta co thé nhan duoc trong hop tat ca cac thé c6 cing mot mau hay khong? Hay giai thich vi sao?

thitc 4=




Céu Pap an Piém
Tim diéu kién xdc dinh va rit gon biéu thirc
2
A=|— 22 (Lo — ! .i2+1 : 24x 33" 52—1. (2,0)
x =3x"+3x—-1\x x°=2x+1 \x 2x"—x"—10x
Diéu kién xac dinh
x#0
X =3x*+3x-1#0
xP=2x+1#0 0,25
2x* =3x-5%#0
2x" —x*=10x* 20
Tim dung diéu kién va két ludn x#0; x#1; x#—1; x#-2; x;«éé 0,25
1.1 ) 2
2,0 @) 2 1— 1 1+x° 2x—5).(x+1
A= S _ :2( ) (rel) 0,5
_(x—l) X (x—l) X x(2x—5).(x+2)
A -2 N 1+x* ox+l 3
_x(x—l)2 xz(x—l)2 'xz(x+2) 0,25
_—2x+1+x2. x+1 3 0.25
xz(x—l)z 'xz(x+2)
(x—1)2 xz(x+2) x+2 1
== > -1= -1= 0,25
X (x—l) x+1 x+1 x+1
Vay voi xiO;xil;xi—l;xi—Z;xiéthi A:L 0,25
2 x+1
.z , o~ 11 I , e . 1.2
Cho cdc so thuc x,y,z thoa man —+—+—=— va x+y+z=3. Tinh gia tri cua biéu
x y z 3 2,0
thlffc P=(x2023+y2023) (y2023 +22023) (Z2023 +x2023)
Kéth(_)’p l+l+l:l va x+y+z=3 ta dugc l+l+l:; 0,25
x y z 3 X y z Xx+y+z
1 1 1 1 1 1 1 1
S—F—F—————=0&|—+—|+|———|=0 0.25
X y z x+ty+z Xy z x+ty+z ’
1.2 x+y+ xry :0<:>Z(x+y)(x+y+z)+xy(x+y):O 0,25
xy  z(x+y+z)
(2,0a)
@(x+y)(xz+yz+zz+xy):0<:>(x+y)(x+z)(y+z):0 0,25
x+y=0
S| x+z=0 0,25
y+z=0
Néu x+y=0 thi x=—y=x""" =" = ¥ +1,7% =0 0,25
P:(x2023+y2023) (y2023+22023)(ZZO23+X2023):0 0’25
Tuong tv néu y+z=0 hoic z+x=0 thi P=0 0,25




. 1 1 1
Vay véi x,y,z thodman —+—+—=—va x+y+z=3thi P=0

X y z
Biét rang da thirc f(x) chia cho x—2 dw 11, chia cho x+2 dw -1, chia cho x* —4 dwoc 2.0)
thwong la 3x va con dw. Tinh f(2023)+ f(-2023).
f(x)chiacho x-2 du 11 = f(x)=(x-2).P(x)+11 = f(2)=11 0,25
f(x)chiacho x+2 du -1 = f(x)=(x+2).0(x)-1 = f(-2)=-1 0,25
f(x) chiacho x* —4 dugc thuong 1a 3x va con du
:f(x)z(x2—4).3x+ax+b (1) 0,25
(22’;,16) Ta (1) = f(2)=2a+b, f(~-2)=-2a+h 0,25
2a+b=11
:{—2a+b=—l 0,25
tim dugc a=3, b=5
Suy ra f(x)=(x2—4).3x+3x+5=3x3—9x+5 0,25
£(2023)+ f(~2023) =3.2023* —9.2023 + 5+ 3.(=2023)’ —=9.(-2023) +5 0,25
= f(2023)+ f(-2023) =10 0,25
Tim tdt ca gid tri cua $0 tw nhién n dé biéu thirc B=n®—n*=2n* +2n* ¢6 gid tri la mot 56 2.0)
chinh phuong.
B=n6—n4—2n3+2n2:n2(n4—n2—2n+2) 0,25
=n’(n=1)7".(n* +2n+2)" 0,25
-Xét n=0 thi B=0 1as6 chinh phuong 0,25
-Xét n=1thi B=0 laso chinh phuong 0,25
(22(.)26) - Xét n>2 tathdy n*(n—1)" 1a s6 chinh phuong, n> +2n+2>n> +2n+1=(n+1) 0,25
’ W +2n+2<n +4n+4=(n+2)
Suyra (n+1)> <n®+2n+2<(n+2) 0,25
Ma (n+1)*va (n+2)* 132 s6 chinh phuong lién tiép = n’® + 2n+2 khoéng phai 13 s6 chinh 025
phuong %) ’
T va ¢ suy ra B khong 13 s chinh Phuong vol n>2 0.25
Vay n=0 hodac n=1 thi B co6 gia tri la s6 chinh phuong.
Tim tdt cd cdc nghiém nguyén ciia phwong trinh )c(x2 +2x+ 4) =y’ 3. 1,5)
x(x2 +2x+4) =y -3y =x +2x" +4x+3"
Tacd 2x> +4x+3=2.(x+1) +1>0 véimoi x = y* >x* (1) 0
31|y =xt 42 +Ax+3=(x42) —4(x+1) —1<(x+2) voimoi x (2) 0,25
(1,5d) 3
Tur (1) va (2)suyra x° < y* <(x+2) 025

Ma x, y nguyénnén y=x+1

Thay y =x+1 vao (*) ta dugc:

X +2x7 +4x+3=x"+3x" +3x+1

0,25




Sxt-x=-2=0

{x -1 0,25
&
x=2
Vo6i x=-1thi y=0
Vo6i x=2 thi y=3 0,25
Vay phuong trinh da cho ¢6 2 nghiém nguyén la (x;y)=(-10); (x;y)=(2;3).
+3Y -3)  63-7x° 1,5d
Giai phuong trinh al +6] 2 +— Y -0, (1,5d)
x—=2 x+2 x -4
Diéu kién xac dinh x # 2, x # -2 0,25
Phuong trinh dugc viét lai
2 2 2 2 2
- - - -3)(x+3
x+3 IE: 3 _7x2 9:0<:> x+3 L6l X 3 _7M:0 0.25
x=2 x+2 x -4 x-=2 x+2 (x—2)(x+2)
bat u= x+;; y= x_';),
12 x— x+
(1,5d) | Phuong trinh tré thanh u* —7uv+6v* =0 < (u —v)(u - 6v) = [u - Z 0.25
u=06v
x+3 x_3 2 2
THL: u=v & = S X +5x+6=x"-5x+6 < x=0(TMDK)
x=2 x+2 0,25
TH2: u=6v e 72 26572 o 622 ~30x+36= x> +5x+6
x—=2 x+2
0,25
x =1(TMDK ’
@x2—7x+6=0<:>(x—1)(x—6)20© ( )
x=6(TMDPK)
Vay phuong trinh da cho c6 tdp nghiém 1a S = {0;1; 6} 0,25
Cho tam giac ABC nhon (AB < AC). Cdc dwong cao AD, BM, CN cua tam gidc
ABC cdt nhau tai H. Goi O la trung diém cia doan thcfng BC, E la diém doi xung cua
H qua O.Ké CF vuéng géc véi dwong thang BE tai F.
1) Tinh 56 do FMN.
2) Goi K, L, R lan luot la chdn cdc dwong vuéng goc ké tir N dén cdc dwong thiang
AC, AD, BC. Goi giao diém cia DM va CN la S. Chitng minh rang:
4 (7,0)

a) Ba diém K, L, R thang hang.
b) HN.CS = NC.SH.
3) Tia phan giac cua BAC cdt BC tai I, ké dwong thang di qua C va vudng géc voi

duong thang Al tai P, dwong thang CP cdt dwong thang AO tai Q. Goi G ld trung diém
cia doan thang 1Q. Chirng minh dwong thang PG di qua trung diém ciia doan thang AC .




Tinh 56 do FMN . 2,0
Vi E dbi xtmg véi H qua O nén O la trung diém cia EH . 0,25
Chiing minh dugc tir gidc BHCE 1a hinh binh hanh = CH//EB . 0,25
Chtng minh duogc ti gidc BNCF' 1a hinh chir nhat 0,25
= O la trung diém ctia NF va BC = NF. 0,25
4.1 BM 1a duong cao cia AABC = BM 1 AC = ABMC vuodng tai M .
@ 0 d) Vi MO 1a duong trung tuyén Gng voi canh huyén cua tam gidc vudéng BMC
= MO = %BC 0,25
= MO = %NF ) 0,25
Xét AMNF c6 MO 1 duong trung tuyén va MO = %NF — AMNF vuéng tai M 0,25
= FMN =90°. 0,25
Goi K, L,R lan luot la chin cic dwong vuéng géc ké tir N dén cdc duwong thing
4.2 AC, AD, BC. Goi giao diém ciia DM va CN la S. Chitng minh rdng: 3.0
(3,0d) a) Badiém K, L, R thang hang. ’
b) HN.CS = NC.SH.
Ching minh dugc NK//BM = AR = AN . 0,25
AM  AB
Chung minh dugc NL//BC = AN _ AL . 0,25
4.2a AB  AD
1250, AR AL krupm. (1) 0,25
AM  AD
Chiing minh tuong tu ta dugc KR//DM. (2) 0,25
Tir (1) va (2) suy ra 3 diém K, L,R thing hang. 0,25




Goi V 1a giao diém ctia KR va BM .

Chimg minh duge NR/AD = % _BR 3 0,25
Vi KR//MD = ﬂ:ﬂ 4) 0,25
BD
Ter(3)va(4) = BN _ BV = NV//AC. 0,25
BA BM
4.2 . . Y
a 75bd) Chiing minh dugc tir gidc MKNV 1a hinh chit nhat, suy ra dugc NMH = KVM. 0.5
" 7| Vi KR/IDM nén SMH = KVM = SMH = NMH = MH 1a tia phan giac cia NMS. ’
XEétANMS c6 MH la dudong phan gidc = HN = M (5) 0,25
HS M.
Ching minh dugc MC 1a dudng phan gidc goc ngoai cia ANMS = &N = M (6) 0,25
cS MS
Tu (5) va (6) = AN _CN = HN.CS = NC.SH. 0,25
HS CS
4.3 | Tia phan gidc ciia BAC cit BC tai I, ké dwong thang di qua C va vudng goc véi dwong
(2,0Q) | thang AI tai P, dwong thang CP cdt dwong thang AO tai O, goi G la trung diém ciia | 250
doan thang 1Q . Chitng minh dwong thang PG di qua trung diém cia doan thang AC .
A
U
Goi giao diém cua CP v6i AB 1a U, giao diém cua PO véi IQ va AC lanluotla J va T
. Ké duong thang di qua O va song song véi AC cit Al va CP lanluottai X va Y
Chimg minh dugc AAUC can tai A = P 1a trung diém cta UC 0,25
= OP//BU =T la trung diém ctia AC 0,25
Xét APTAco OX//IAT = OX PO 0,25
PT
Xét APTC co 0Y//CT:>OY=P0 :>OX=OY:>OX=OY 0,25
¢ PT T4 TC
Xét AAQC c6 OY//AC = QO or 0,25
0A T AC ’
Xét AAIC c6d OX//AC = 10 _0X Suy ra Qo =£ = 10//AC 0.25
1C AC 04 IC ’
Xét AAPT co IJ//AT:>£=ﬂ Xét ACPT ¢6 QJ//ICT = QO _ P 0.25
AT PT> T PT




. % g; =1=0J = J latrung diém cua 1Q = J trung v61 G = PG di qua trung

diém cua AC.

0,25

5.1
(1,0d)

Xét x,y 1a hai s6 thuc dicong thay doi thod man diéu kién x.y =1. Tim gid tri [6n nhat cia
Z(x3 + y3)

biéu thirc A:<x4+y2)(x2+y4) )

1,0

e 2(x3+y3) _ x3-|—y3+x3+y3 :x3+y3+1.(x3+y3)
(x4+yz)(x2+y4) (x4+y2)(x2+y4) (x4+y2)(x2+y4)

x3+y3+xy.(x3+y3)_y.(x4+y2)+x.(x2+y4)_ x_ v

<x4+y2)(xz+y4) - (x4+yz)(x2+y4) _x4+y2 x2+y4

0,25

1 1
Tacc')(xz—y)ZZO‘v’x,y:>x4+y222x2y‘v’x,y:> 4x - < x; = =—(do x,y>0)
xX'+yT 22Xy 2xy 2

0,25

v

Chirng minh tuong tu :
x+y" 2

0,25

xzzy
Dau “=" xayrakhi {x=y? < x=y=1. Vay gid tri Ién nhat cia 4=1 khi x=y =1
xy=1

0,25

5.2
(1,00)

Mot chiéc hdp dung 99 chiéc thé mau vang, 100 chiéc thé mau dé va 101 chiéc thé mau
xanh. Nguoi ta tién hanh tro choi rit thé nhuw sau: méi lan rit thé nguoi ta ldy ra hai chiéc
thé khdc mau va thay vao dé bang hai chiéc thé ¢é mau con lai, qud trinh nay dién ra lién
tuc. Héi d@én mét hic nao do nguoi ta co thé nhén dwoc trong hop tat ca cde thé cé cung mot
mau hay khong? Hay giai thich vi sao?

1,0

Ta théy 99 chia cho 3 du 0, 100 chia cho 3 du 1, 101 chia cho 3 du 2, do d6 s6 lugng thé
mdi loai khi chia cho 3 dugc céac sé du khac nhau 14 0, 1, 2.

0,25

Sau mdi lan rat thé, sb luvong thé mdi loai trong hop giam di 1 hodc ting thém 2. Khi d6 s6
du ctia chung khi chia cho 3 thay ddi nhu sau:

S thé chia cho 3 du 0 sau mdi lan rat s& chia cho 3 du 2.

S6 thé chia cho 3 du 1 sau mdi lan rat s& chia cho 3 du 0.

S thé chia cho 3 du 2 sau mdi lan rat s& chia cho 3 du 1.

0,25

Do d6 sau mdi lan rut thé, s6 thé mdi loai trong hop khi chia cho 3 van ¢6 sé du khac nhau
140, 1, 2. Gia sir dén mét lac nao do nguoi ta co thé nhan duogc trong hop tat ca cac thé co
cing mot mau thi sb thé 2 mau con lai bang 0, sé du cua chung khi chia cho 3 bang 0, diéu
nay mau thuin voi két luan trén.

Vay khéng thé nhan duoc cac thé trong hop c6 cling mdt mau.

0,25
0,25

Chi y:

- Neu thi sinh lam ding ma cdch giai khac voi dap dan va phit hop kién thirc ciia chirong trinh THCS thi

16 cham thong nhat cho diém thanh phan dam bdo tong diém nhw hwéng dan quy dinh.
- Téng diém toan bai khéng lam tron.

Hét
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