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SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI LOP 9 THCS
TINH NINH BINH NAM HQC 2020 - 2021
Mén: TOAN
PE THI CHiNH THU'C Ngay thi: 09/03/2021 ‘
Thoi gian lam bai: 150 phut (khong ké thoi gian giao dé)

Dé thi gom 05 cau, trong 01 trang

Cau 1 (5,0 diém)
1. Cho phuong trinh: x2—2(m+1)x + 4m —m?>= 0 (1) (x la 4n, m 1 tham s6).
a) Tim m dé phuong trinh (1) c6 hai nghiém dwong phan biét.
b) Gia s xi, X2 13 hai nghiém cua phuong trinh (1). Tim gia tri nhé nhat cua biéu thic
A= |x1 - x2|

Jx +4J2021— y = /4042

2. Giai hé phuong trinh
{\/2021 —x ++Jy = /4042
Céu 2 (5,0 diém)

1. Cho da thirc f(x) = x*+ax +b(a,b € R) théa man f(1)=1 va f(0)>0
a) Chiing minh phuong trinh f (x)= x ¢06 hai nghiém phan biét.

b) Tim s6 nghiém cua phuong trinh f(f(x))=x .

2. Cho hai s6 thyc duong X,y thoa man xy =1. Chimg minh l+l+ 2 >3

X y x+y

Cau 3 (7,0 diém) Cho duong tron tam O ban kinh R . Déy cung BC’C(A’) dinh, khong di qua tam O.
Trén tia do0i cua tia BC lay diém A (A khac B ). Tur A k¢ hai tiép tuyén AM va AN véi duong tron
(O) (M va N la cac tié'p,die;rr{). Goi LH lan luot 1a trung diém cua BC va MN, BC cat MN tai K .

1. Chtrng minh bon diém O,M,N,I cung thudc mot duong tron va HK 1a tia phan gidc cla
BHC

2. Hai tiép tuyén ciia duong tron (O) tai B va C cat nhau & E. Chimg minh M,N,E thang
hang.

3. Puong thiang A qua diém M va vudng goc voi dudng thing ON, cat duong tron (O) tai
diém thir hai 1a P . Xac dinh vi tri cia diém A trén tia d6i cia tia BC dé t giac AMPN 1a hinh
binh hanh.

Céu 4 (3,0 diém)

1. Tim cac s nguyén x,y thoa man: x>—5x + 7= 3¥

2. Cho mot bang 6 vuéng mxn (gdm m dong va n cot). Cho quy
tac t0 mau bang 6 vudng nhu sau: Mdi 6 vudng don vi dugc t6 bang
mau d6 hodc mau xanh sao cho bt ki bang 6 vudng 2x3 hodc 3x2 nao
cling c¢6 dung hai 6 duoc té6 mau do.

a) Hay chi ra mot cach t6 mau theo quy tic trén cho bang 6 vudng
4%6 (Dién chitr B vao 6 dugc t6 mau do, chit X vao 6 dugc t6 mau
xanh).

Bang dvuing 3x2  Bang & vudng 2x3
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b) Nguoi ta da to bang 6 vudng 2021 2022x theo quy tac trén. Hoi bang 6 vudng nay c6 bao
nhiéu 6 dugc t6 mau do?

PAP AN THAM KHAO - NINH BINH (2020 — 2021)
Cau 1.
1.

a. Taco: A =(m+1)—(4m—m2):2m2—2m+1=2(m—%)+%>0,‘v’meR

Nén phuong trinh ludn ¢6 hai nghiém phan biét véi m R
Do d6 phuong trinh c6 hai nghiém duong phan biét:
S>0 2(m+1)>0 m>-—1
< = = =0<m<4
P>0 |4m-m*>0 |0<m<4
b. Theo chirng minh trén phuong trinh da cho luén c¢6 hai nghiém phéan biét xi, x2 voi Vm e R
. {xl +x, =2(m+1)
va

2
xx, =4m—m
Ta co: 4 :|x1 —x2| =/(x,—Xx,) :\/(x1 +x,)" —4x,x,

= JA(m+1) —4(4m—m*) =J8m> —8m+4 = \[22m—1)* +2 =2

Dau bang xay ra khi va chi khi m=1/2

Vay gié tri nho nhét ciia bidu thitc 4 bang 2 khi m=1/2
0<x<2021

0<y<2021

Cach 1: Ap dung bét dang thirc Cauchy-Schwarz c6

4042 = (Vx +/2021- y)? < 2(x +2021- y)

=x—y2>0 (1)

Ping thirc xay ra khi va chi khi Jx = J2021-y ©x=2021-y
Ap dung bét dang thirc Cauchy-Schwarz c6

4042 = (\/;+\/2021—x)2 <2(y+2021-x)

=>x—-y<0(2)

Ping thirc xay ra khi va chi khi \/; =v2021-x & y=2021-x

Tu (1) va (2) suy ra x=y
T d6 suy ra x=y=2021/2 (thdéa man)

b. Diéu kién: {

H¢ phuong trinh da cho c6 mot nghiém (x; y) = (%,%j

Céch 2: Tur 2 phuong trinh cua hé ta co: \/;+w/2021—y :\/;+\/2021—x
ex=2021-x = [y —2021—y (¥)

Xét phuong trinh (*):
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+ Néu x>y thi —/2021—x > —/2021— y = VT > VP (méu thuén)

+ Né:u x<y thi VT<VP (méu thuan)
+ Néu x =y . H¢ phuong trinh da cho tr¢ thanh:

x=y xX=y
=
Jx+42021—x =/4042 | 24/x(2021-x) = 2021

[ 2021
xX= N
4 , 2 (théa man)
(2x—-2021)" =0 2021
[y "2

2021, 2021,
2 72

Cich 3: Tir 2 phuong trinh cia hé ta c6: Vx ++/2021— y =[y +4/2021-x
& (x =) +(2021-y —2021-x) =0

& (x—y)+ Aimns =0

J2021-y —\2021-x
(Vi (x; y) = (2021;2021) khong phai 12 nghiém cta hé phuong trinh da cho nén néu hé phuong
trinh c6 nghiém (x;)thi \/2021—y ++/2021—x #0)

o (s =l

J2021—p ++2021 - x

H¢ phuong trinh da cho c6 mot nghiém (x;y) = (

Sx=y

iy
J2021-p +4/2021-x
H¢ phuong trinh da cho tr¢ thanh:

(Vi 1+ >0)

2021
xX=y 2 R
= (thoa man)
{\/; +42021—x = /4042 J{y _ 2021
2

2021 2021

H¢ phuong trinh da cho c6 mot nghiém (x;y) = (T,T

)

Cau 2.
1.

) ) . .S =1 l+a+b=1 a=-b
a)Vi f(x)=x"+ax+bnén tacod = =

f(0)>3 b>3 b>3

f(x)=x < x’+axtb = x & x°- (b-1)x+b=0 (*)
Tacod 1+[—(b—l)]+b =0 nén phuong trinh (*) c6 2 nghiém x, =1;x, =b
Ma b>3 nén x, # x,
Do d6 phuong trinh f (x)=x c6 hai nghi¢m phan biét
b) f[(f(x)=x < f(x)+af(x)+b=x < [ (x)-bf (x)+b—x=0
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& P(x)= x> =bf (x)+bx+x* —bx+b—x=0
<:>[f(x)—x][f(x)+x—b+l] =0
e [f@)-x][x*+B-Dx+1]=0

fx)-x=0
A 2
x +(b-Dx+1=0
Phuong trinh f(x) =x (1) ¢6 2 nghiém phan biétla 1 vab
Phuong trinh x* +(b—1)x+1=0 (2) c6 A=(b+1)(b—3)>0 (vib>3)
Nén phuong trinh (2) ¢6 hai nghiém phan biét.
Ta lai c6 x =1; x = b khong 1a nghiém cta phuong trinh (2)
Vay phuong trinh f( (f x))=x c6 4 nghi¢m phan biét.

2. Taco:
l+l+ 2 :ﬂ+ﬂ+—:x+y+ 2 _XHy Xty 2
X ¥y x+y x y x+y x+y 2 2 x+y
Ap dung bét dang thirc AM-GM ta cé: x;yz\/EQXj;yZl(l)
Tuong tu 4p dung bat dang thirc AM-GM ta co:
2 2

AlPA SN, et A S )

2 x+y 2 x+y

> 3. Pang thic xay ra khi x=y=1.

1 1
Tu (1) va(2) suyra —+—+

X y x+y
Cau 3.

1. Ta c6: AM L OM (tinh chat tiép tuyén) = AAMO vudng tai M
Ba diém A,M,0 ciing thudc dudng tron duong kinh AO (1)
Chimg minh tuong tu suy ra: ba diém A,N,O cing thugc duong tron duong kinh AO (2)
Mit khac ta co: I 1a trung diém cua BC (gia thiét)
OI BC ( Quan h¢ vuong goc gitra duong kinh va day cung)
AAIO vudng tai 1  Ba diém A,LO cung thudc dudng tron duong kinh AO (3)
Tir (1), (2) va (3) suy ra: 4 diém O, M, N, I cung thudc 1 dudng tron.
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*) Ta co: OM=ON (=R) O duong trung tryc cua MN (4)
AM = AN ( tinh chét hai tiép tuyén cit nhau) A duong trung truc ciia MN (5)
HM =HN(gf) H duong trung truc cua MN (6)
Tu (4), (5) va (6) suy ra O,H,A thang hang va OA 14 duong trung tryc cia MN
Xét A ANO vuong tai N co NH AO (OA la duong trung truc cia MN )

AN’ = AH.AO ( Hé thic lugng trong tam gidc vudng) (*)

Ching minh AABN ~ AANC(g.g )= AB _AN _ 4N® = 4B.AC (**)

AN NC

AB _ 40

Tu (*) va (**) suyra: AB.AC=AH.A0 = Tl

AABH ~ AOC(c.g.c) = AHB = ACO (7)
Ta gidc BHOC néi tiép = CHO = CBO
Ma BCO = CBOnén BCO = CHO (8)
Tu (7) va (8) suy ra: AHB = CHO = KHB = CHK ( phu v6i hai goc bang nhau)
= HK 1a tia phan gidc cia goc BHC
2.
MO 1 NP
NO 1L MP
Suy ra O vira la tryc tdm vura la tam duong tron ngoai tiép tam giac MNP
= AMNP la tam giac déu.
Do ban kinh dudng tron ngoai tiép tam giac MNP bang R nén MP = RV3=4N
Xét tam giac vuong ANO ta c6 A0 =+ AN* + NO* =2R
A la giao diélp ctia dudng tron (O;2R) véi tia ddi cua tia BC
Khi A 1a giao diém cua dudng tron (O; 2R) vdi tia doi cua tia BC, ching minh tir gidic AMPN
1a hinh binh hanh )
Vay A 1a giao diém ctuia duong tron (O; 2R) véi tia doi cua tia BC thi tor gidc AMPN
1a hinh binh hanh
Cach 2: Tu giac AMPN la hinh binh hanh AP di qua trung diém H cia MN
T gidc AMPN 1a hinh thoi (hinh binh hanh ¢6 hai dudong chéo vuong goc)
A,H,0,P thang hang va MAP = MPA

Cach 1: Tt giac AMPN 1a hinh binh hanh thi suy ra {

Xét (0; R) c6 MPA = MTOA (hé qua goc ndi tiép)

— MAO = @ — MAO =30° (AAMO vudng tai M)

= MO = % ( canh dbi dién vé&i goc 30° trong tam gidc vudng) OA = 2R

Khi A 1a giao diém ctia duong tron véi (O;2R) véi tia ddi cia tia BC, ta chimg minh duogc tir giac
AMPN

1a hinh binh hanh.

Vay A 1a giao diém ciia dudng tron véi (O; 2R) véi tia d6i cua tia BC thi tr giac AMPN 14 hinh
binh hanh.

Cau 4:

1. Tim cac s nguyén x,y thoa man: x2—5x + 7= 3Y (¥)
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Néu y<0taco: x* —5x+7<1<x* —5x+6<0<2<x<3
Do x nguyén néntacod x € {2;3}
Lan luot thay gia tri cta x vao phuong trinh (*) tim dugc (x;y) € {(2; 0); (3; O)}
. x=1
+ Néu y = 1 thi phuong trinh (*) try thanh: x> —5x+7=3 < [ 4
X =
=(x;y)e {(l; 1);(4; 1)} théa man phuong trinh (*)
+Néuy>2 thi 319
Cich 1: Ta xét VT (*) theo cac truong hop sé du cua x khi chia cho 3
-Néu x=3k (k € Z) thi x> —5x+7 =9k> —15k + 7 khong chia hét cho 3
-Néu x=3k+1 (k€ Z) thi x> —5x+7=3k+1)* =53k +1)+7 = 9k> — 9k + 3 khong chia hét cho 9 nén
phuong trinh (*) v6 nghiém
-Néu x=3k+2 (k€Z)thi x* —5x+7 =03k +2)" =53k +2)+7=9k* -3k +3 khong chia hét cho 3
nén phuong trinh (*) vo nghiém
Cach2: Tacd x> —5x+7=3" & x*=5x+7-3"=0(1)
Coi phuong trinh (1) 1a phuong trinh bac hai an x, tham s0 y c6:
A=25-4(7-3")=3(43""-1)
Vi (4.3""' —1) khong chia hét cho 3 nén A phai 1a s6 chinh phwong
V&i y nguyén, y > 2 phuong trinh (1) 12 phuong trinh bac hai c6 hé s6 nguyén ma A khong phai 1a s6
chinh phuong nén phuong trinh (1) khong c6 nghiém nguyén
Vay (x;) ={(2;0);(3;0);(1;1); (4 1)} .
2.a).Chira 1 céch t6 ding.
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Chia bang 6 vudéng ban du thanh hai bang 6 vudng 2019x2022 va 2x2202 ( xem hinh v& minh
hoa)

Bang 6 vudng 2019x2022 duge chia thanh 2022 x 2019

XT = 680403 bang 6 vudng 3x2

Trong bang 6 vudng 2019x%2022 c6 680403.2=1360806 06 dugc t6 mau do

Béng 6 vudng 2x2022 dugc chia thanh %x% =674 bang 6 vudng 2x3.

Trong bang 6 vuong 2x2022 c6 674.2=1348 6 dugc td6 mau do.
Bang 6 vudng ban dau c6: 1360806+1348 =1362154 6 duoc t6 mau do.
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