SO GIAO DUC VAPAO TAO  KY THI CHQN HQC SINH GIOI CAP TiNH LOP 9

QUANG NGAI NAM HOC 2022 - 2023
— - Ngay thi 16/02/2023
PE CHINH THUC Mbn: Toan

Thoi gian lam bai: 150 phut
Bai 1. (4,0 dlem)
1) Tim s nguyén t6 p sao cho p+10va p+14 1a cac s6 nguyen t6.
2) Tim tit ca cac nghiém nguyén ¥, cua phuong trinh x* +xy—2x-3y-4=0.
3) Cho ba sb a,b,c€Z thoa man a+b+c=2022""" Ching minh &’ +5° +¢°

chia hét cho 6
Bai 2. (4,0 diém)

1) Cho biéu thirc: M = [ 2\/7]( L~ 2Jx J,vé’ixzo.

x+1 1+\/; xVvx+x+x+1

Rt gon biéu thirc M va tinh gia trj cta biéu thirc M khi x=2023-22022.
2) Cho ba s6 duong x,y,z thoaméin x+y+z=1.

Tim gia tri I6n nhat cta biéu thirc: P = S A
x+1 y+1 z+1

Bai 3. (4,0 diém)
1) Giai phuong trinh ~/x+3 +2xy/x+1 = 2x ++/x* +4x+3.

x2+x+l(1+l)=4
y y
x x 1
+—+—+—:4-
L vy oy

2) Giai hé phuong trinh

Bai 4. (7,0 diém) , -

1) Mot hoc sinh c6 tam bia hinh \{uéng ABCD caph 20 cm. Em muon cat tam bia
nay thanh bon hinh tam gidc vuong bang nhau va phan con lai 1a hinh vudng MNPQ
théa man M,N,P.Q lan luot thudc cac canh 4B,BC,CD,DA. Hay xé&c dinh vi tri cac
diém M, N, P,0Q dé dién tich hinh vuéng MNPQ 1a nho nhat.

2) Cho dudng tron tim O duong kinh 4B =2R. Diém M di dong trén doan 04
(M khac 4), vé dudng tron tim K dudng kinh MB. Goi I 13 trung diém cua doan MA,
duong thang di qua 7 vudng goc véi 4B cat duong tron (O) tai C va D. Puong thang
CB cit duong tron (K) tai P.

a) Chirng minh rang ba diém P,M,D thang hang.
b) Ching minh rang PI 14 tiép tuyén cua duong tron (K).
c) Tim vi tri ctia M trén doan 04 dé dién tich tam giac IPK 16n nhat.
Bai 5. (1,0 diém) 7
Nguoi ta 1am mot cai hop hinh vudng dé dyng dugc 5 cai banh hinh tron co
duong kinh 6c¢m, sao cho khong cé bat ki hai cai banh nao dugc chong 1én nhau. Hay
tinh canh nho nhét cta cai hop.

HET
Ghi cha: Giam thi coi thi khong giai thich gi them.




SO GIAO DUC VA PAO TAO

QUANG NGAI NAM HOC 2022 - 2023
— - Ngay thi 16/02/2023
PE CHINH THUC Mén: Todn

~ , Thoi gian [am bai: 150 phut
(Hudéng dan cham c6 6 trang)

HUONG DAN CHAM

Bai 1. (4,0 diém)
1) Tim sO0 nguyén t0 p sao cho p+10vap+14 la cac sO nguyén to.

KY THI CHQN HQC SINH GIOI CAP TiNH LOP 9

2) Tim tit ca cic nghiém nguyén *.» cua phuong trinh x° +xy—2x-3y—4=0.
3) Cho ba sb a,b,c € Z thoda man a+b+c=2022*"" Chimg minh &’ +5’ +¢°

chia hét cho 6.

Tém tit cach gii Piém
1.1) , q
*Voip=2thip+ 10=12 la hop so. ’ ’ 0,25 diém
*Voip=3thip+10=13vap+ 14 =17 la cac s0 nguyén to. 0,25 diém
* Véip >3 map la sé nguyén to nén p c6 dang: 0,25 diém
p=3k+1lhogcp=3k+2(k e N) ’ 7
-Neup=3k+1thip+14=3(k+5): 31ahop so. 0,25 diém
-Neup =3k +2thip+10=3(k+4): 31ahop so. 0,25 diém
Vayp=3thip+ 10 vap+ 14 la cac sO nguyén to. 0,25 diém
1.2)
Tacd: x*+xy—2x-3y—-4=0. i
< x*=3x+xy-3y+x-3=1 0,25 diém
S x(x-3)+y(x-3)+x-3=1 :
APV z ¥ 0,25 diém
< (x=3)(x+y+D)=1 )
. . 0,25 diém
Ta co céc truong hop sau:
L I T L L 0,25 diém
x+y+1=1 y=—4
—3 =—1 :2 + R
THD: X - X 0,25 diém
x+y+l1=-1 y=—4 .
Vay nghiém nguyén ctia pt Ia (x;y) = (4:-4),(2;—4) 0,25 diém
1.3) 9
Tacod: a’ +b° +¢ =(a3 —a)+(b3 —b)+(c3 —c)+(a+b+c) 0,25 diém
a'—a=(a—1)a(a+1)6 (tich ba so nguyén lién tiép nén chia hét cho 6). | 025 diém
Tuong tw b° —b:6, ¢* —c:6vac62022: 6 = a+b+c=2022"":6 0,25 diém
0,25 diém

Vay @’ +b’ +¢°16




Bai 2. (4,0 diém)

1) Cho bidu thite: M = (1— Z&J
x+1

Tim gia tri 16n nhat cua biéu thirc: P =

j,vc’ri x>0.

1+\/;_x x+x/;+x+l

Rt gon biéu thirc M va tinh gia trj cta biéu thae M khi x=2023-2+2022.
2) Cho ba s6 duong x,y,z théaman x+y+z=1.

Tém tit cich giai Pi¢m
2.1) Véi dieu kién x>0.
Taco: M= 1—2\/; ; L__
x+1 1+vx  x/x+/x +x+1
_x=2dx+1 (1 2k
x+1 (1% (I +x) 0,5 diém
2
B St IR TS BNV 0,5 diém
x+1 (x+D(1+x)
2
_(Vx-1) (x+1)(1+\/;):1+\/;' 0.5 diém
(x+1)(+/x —1)? 9
Khi x =2023-2+2022 = (+/2022 — 1)’ 0,25 diém
Thi M =1+/(v2022 ~1)* =+/2022 0.25 diém
22)Taco:
x_l_l.y_l_l.z_l_
x+1 x+1 y+1 y+17z+1 0,25 diém
P:x+y+2:3—1+1+ 0,25 diém
x+1 y+1 z+1 x+1 y+1 z+1 ’
r 14 2 . 14 1 1
Ap dung bat dang thuc AM-GM véi 3 s6 duong a,b,c;—,—,—
a b c
/ 0,25 dié
a+b+c23\3/abc;l+l+1233L <> et
a b c abc
Nhan tung vé hai bdt ta duoc .2
11 1 L1 1 0,25 diém
(a+b+c)(—+—+—}29:>—+—+—2
a b c a b c
Dau “=" xay ra khi a=b=c¢
Ap dung bdt trén vao (*) ta duoc
P<3- ? _3 2.3 0,5 diém
 x+l+y+l+z+l 4 4
Dau “=" xay rakhi [x+y+z=1 0,25 diém
Sx=y=z=
x+l=y+l=z+1 L
0,25 diém

3
Vay maxP==Fkhi x=y=z=—
dy 4 y=z 3




Bai 3. (4,0 diém)
1) Giai phuong trinh ~x+3 +2xy/x+1 = 2x ++/x> +4x+3.

1 1
X+ x+—(+—)=4
e 1A . y y
2) Giai h¢ phuong trinh 5
;X X 1
X+—+—+—5=4
yoory oy
Tém tit cich giai Piém
3.1) bK: x>-1 0,25 diém
Ta c6: Vx+3+2x/x+1=2x+,/(x+3)(x+1) & (x/x+3 —Zx)(\/erl —1) =0 |[0,5diém
- Vx+3=2x(1) 0,25 diém
Jx+1=1(2)
2x2>0 >0 .2
e i < i < x=1(TM) 0,5 diém
4x’ —x-3=0  [(x—1)(4x+3)=0
2) < x=0 (TM) 0,25 diém
Vay S= {0;1} 0,25 diém
3.2) Pkiy=0. 0,25 diém
1 1
2 —
Yo grEe =4 0,25 diém
H¢ tuong duong voi
s 1 x 1
X+ —+—(x+—)=4-
you y
y=xd— 0,25 diém
bat Y , Ta dugc hé phuong trinh:
yoZ
y
' +u—-2v=4 u —4u+4=0 u=>2 2
& & 0,5 diém
w —2uv=4 w+u—4=2vy v=1.
5 x+—=2 {
u= X = N - R
Vi ta dugc =N (thoa man diéu kién) 0,5 diém
v=I X y=1
g 0,25 diém

Vay nghiém ctia hé phuong trinh 1a (1;1).




Bai 4. (7,0 diém)

1) Mot hoc sinh co tdm bia hinh vuong ABCD canh 20 cm. Em mudn cét tim bia
nay thanh bon hinh tam gidc vuong bang nhau va phan con lai 1a hinh vudng MNPQ
théa man M,N,P,Q lan luot thude cac canh 4B, BC,CD, DA. Hay xac dinh vi tri cac

diém M, N, P,Q dé dién tich hinh vuéng MNPQ 1a nhd nhat.

2) Cho dudng tron tim O duong kinh 4B=2R. Piém M di dong trén doan
0OA (M khéac 4), vé dudong tron tdm K duong kinh MB. Goi 7 1 trung di€m cua
doan M4, duong thang di qua 7 vudng goc véi AB cat duong tron (O) tai C va D.

Puong thang CB cat duong tron (K) tai P.
a) Chirng minh rang ba diém P,M,D thang hang.
b) Chimg minh rang PI 14 tiép tuyén cua dudng tron (K).

¢) Tim vi tri cua M trén doan 04 dé dién tich tam giac IPK 16n nhat.

Tém tit cich giai Piém
D C
N 0,5 diém
0
A 4B
Léy cic diém M e AB;N € BC; P e CD;Q € DA sao cho i
AM = BN = CP =DQ. 0,25 d%@m
=BM =CN =DP = AQ = ABMN = ACNP = ADPQ = AAOM (c.g.c) 0,25 diém
— MN = NP = PO = OM va NMB = MQA = NMB + OMA = 90° = NMO = 90° 0.25 didm
Do do tir giac MNPQ la hinh vuéng. , ’
Dién tich MNPQ nho nhat khi dién tich cac tam gidc vudng la 16n nhat
bat AM =x thi MB=AQ =20-x
S o = % AQ.AM 16n nhét khi AQ.AM 16n nhét. 0,25 diém
Ma AQ + AM = 20 (cm) khong doi nén AQ.AM 16n nhat khi AQ = AM | 55 4idm
hayx=20-x ©x=10 7 ’
Vay chon M, N, P, Q lan luot 1a trung diém cac canh AB, BC, CD, DA ta | 25 diém
dugc dién tich hinh vuong MNPQ nho nhat.
0,5 diém




a) Ta co:

MPB= ACB=90" (g6c noi tiép chan nira dudng tron) 0,25 d.ifzm
Tirdo PM //AC. (1) 9 0,25 diém
Budng kinh 4B L CD nén I 1a trung diém ctia CD. 0,25 dlﬁm
Ma 7 1a trung diém cia AM nén t&r gidc ADMC 13 hinh binh hanh. 0,25 diém
Vay DM //AC .(2). 7 0,25 diém
Tu (1) va (2) suyra P,M,D thang hang. 0,25 diém
b) :
Tac6 CBA = CDP (cung phu véi DCB). 852 g}f«m
Do tam giac PKB cén tai K nén CBA = KPB. o2 e
Ta lai c6 CDP = IPD ( do tam gidc IPD cén tai I) 0,25 diém
Suy ra I/PD = KPB ma DPB=lv, suy ra/PK =90’ nén IP L KP. 0,5 diém
Hay PI 1a tiép tuyén cua(K). 0,25 diém
c) ,
Vi KM:%MB va IM:%AM nén IK:%AB:R 0,25 diem
Ap dung dinh 1y Pytago c6 PI* + PK* =1K> =R?.(khong dbi ) . 0,25 d%ém
Mit khac 4S5? = PI>.PK>. ( S la dién tich cia tam gidc IKP) . 0,25 diém
Do d6 max(4S”) <> max S khi PI = PK = R\g 0,25 diém
ma BM =2PK = BM =2R. 0.25 diém
Viy M cach B mdt khoang bang ~/2 R thi dién tich tam giac IPK 16n 0,25 diém

nhét.

Bai 5. (1,0 diém)

Nguoi ta 1am mot cai hop hinh vudéng dé dung dwoc 5 cai banh hinh tron c6
duong kinh 6¢m, sao cho khong c6 bat ki hai cai banh nao dugc chong 1én nhau. Hay

tinh canh nho nhét cua cai hop.

Tém tit cach giai

Piem

Gid st day cai hop banh 1a hinh vuong ABCD

Goi O la tam hinh vuéng ABCD canh la a>6 chtra 5 cai banh hinh tron ban
kinh bang 3cm sao cho khong co bat ki hai c4i banh nao trong ching co
diém trong chung.

Suy ra tdm ctia nam hinh tron ndy nam trong hoic trén canh hinh vudng
MNPQ tam O c6 canh 1a (a— 6) (M € O4; N € OB ; MN//AB va MN cach
AB mot khoang 3cm). Cac duong trung binh cua hinh vuong MNPQ chia
hinh vudéng nay thanh 4 hinh vuéng nhé bang nhau.

0,25 diém
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Theo nguyén li Dirichlet t6n tai mot hinh vudéng nho chira it nhat hai trong
nam tam cua 5 cai banh hinh tron noi trén, chang han do 1a O; va Oo.

Do 5cai banh hinh tron nay khong c6 hai cai banh nao ¢ diém trong
chung nén

0102 26 (1)

Mit khac O;0; ciing nam trong hodc trén canh hinh vudng nho c6 canh 1a

a;6 nén 0,0, <OM = “;6.\5 2)

(trong d6 aT_6\/§ l1a duong chéo hinh vuéng nho)

Tu (1), (2) suy ra aT_6.\/§26<:>a26x/§+6.

Viy canh nho nhét caa hop banh hinh vuéng ABCD la 672 +6 (cm)

0,25 diém

0,25 diém

0,25 diém

Ghi chii : + Mdi bai toan co thé co nhiéu cach giai, hoc sinh giai cach khac ma ding
thi van cho di€ém t61 da. T6 cham thdo luan thong nhat biéu diém chi ti€t cho cac tinh

hudng lam bai cua hoc sinh.
+ Diém tung bai va toan bai khong lam tron so.




