SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THANH PHO

HAI PHONG CAP THCS, NAM HOQC 2022 - 2023
PE CHINH THUC DE THI MON: TOAN \
. . Thoi gian: 150 phut (khong ké thoi gian giao dé)
(Dé thi gom 01 trang) Ngay thi: 28/03/2023
Bai 1. (2,0 diém)

(V6i ‘a‘ > \b\ >0).

a) Rut gon biéu thitc A = (

a—+a’ —b’ _a—lr\/a2—b2 4Na' -a’t’
a+Na? - a—Jai-b ) b’
) 3—\/6+\/6+\/6+...+\/8

b) Chtrng minh rang 5 < <— (trong d6 biéu thirc chira cin co
3—\/6+\/6+...+\/8

2023 dau can o tir s6 va 2022 dau can & mau sb).
Bai 2. (2,0 diém)

a) Cho phuong trinh z* — (4m + 1) z+4m’ —1=0 (voi m 13 tham sd ).

Tim m d€ phuong trinh ¢6 hai nghiém z ,z, thoa man di€u kién z, <0 va |z | <=z

2@[“ ! J:S

Z, X

b) Giai hé phuong trinh v I vro
2 fy (1 - j =1
T + Yy
Bai 3. (2,0 diém)

a) Tim x nguyén duong dé 4z* +142* + 92 — 6 1 s6 chinh phuong.
b) Cho z,¥, 2 1a cac so thuc duong théa man z > z. Chiing minh rang
Tz Y T +2z

5
- + + > —
Yy +yz wtyz Ttz 2

Bai 4. (3,0 diém)

Cho AABC nhon khong cén tai dinh A, ndi tiép duong tron (O) Ké duong cao AH cua
AABC (H = BO). Goi P,Q 1an luot Ia chan dudng vudng goc ké tir H dén céc duong thing
AB, AC.

a) Ching minh t giac BCQP noi tiép.

b) Hai dudng thang PQ va BC cét nhau tai M, dudng thang AM cat duong tron (O) tai
diém thir hai 1a K (K khac A). Chimg minh rang MH’ = MK .MA.

¢) Goi I 1a tam duong tron ngoai tiép tir gilc BCQP. Ching minh ba diém I, H, K thang

hang.
Bai 5. (1,0 diém)
Tim d¢ dai nho nhat ciia canh mét hinh vudng sao cho c6 thé dat vao trong n6 5 hinh
tron ¢6 ban kinh bang 1, biét rang cac hinh tron nay d6i mgt khong cdé qua mot di€ém chung.
--------- Hét---------
(Can bo coi thi khong giai thich gi thém)

Hova tén thi Sinh:........cccccccoeeeeeeeeeieeeiiieeeeeeeeeennn. S6 BAO AANA: <o,
Can bo COTthi I: ... Can bo coithi 2:.....................cccocc



SO GIAO DUC VA PAO TAO
HAI PHONG

PE CHINH THUC

KY THI CHON HQC SINH GIOI THANH PHO
CAP THCS NAM HOC 2022 - 2023

HUONG DAN CHAM MON TOAN
Ngay thi: 28/03/2023

(Huwémg dan cham gom 05 trang)

Bai Pap an \ Piém
1a. (1,0 diém)
.. , a-Na’-b> a++a*-b> | 4a'-a’b’
Vi ‘a‘>‘b‘>0tacoA: - : .
a+\/a2—bz a—\/az—b2 b
2 2
(a—\/aQ—bZ) —(a+\/a2—b2) b2
(a—\/aQ—bz)(a+\/a2—b2) da' - o 0,25
_ —4av a’-b b’ 0.25
b’ 4|0L|\/(12—b2 ’
a
= 0,25
o
—1 khia>0
| 1 khia<0 0.25
. 1b. (1,0 diém)
Bai
cdim | 36446446+ 6
at A=
3—\/6+\/6+...+\/g
0,25
Vi a = \/6+\/6+...+\/g (Vi 2023 déu cin).
suy ra a® —6 = \/6+\/6+...+\/E (Vi 2022 diu can)
3—a 1
Va A= = 1
Taco a < \/6+\/6+...+\/6+3 (V6i 2023 déau can)
:>a<3:>l< 1 (2) 0,25
6 3+a
Ta062,4<\/8<a:> ! < 1 =i(3)
3+a 3+2,4 27
‘ s 1 D 0,25
Tu (2) va (3) suyra —< A <—. )
(2) va () suyra o <A <o
(2 diém) | Gia su z,z, la cac nghiém cua phuong trinh da cho. 0,25
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Bai Pip 4n Pi¢m
oz, < 0 r, <0< z, zrz, <0
Ta co = =
T|< —r, <z <1I, T +z,>0
, 1
4m*-1<0 m <Z
dm+1>0 1
m>—-— 0,25
4
1 1
——<m< =
1 2
1
m>=7 0,25
<:>—l<m<l.Vay—l<m<l. 0,25
4 2 4 2
b. (1,0 di€m)
Giai hé phuong trinh
zﬁ[u ! j:g
rT+y (I)
2@(1— ]:1
T+y
DKXD: 220,y 20, z+y #0.
Véi x =0, y = 0 khong thod man hé phuong trinh (I):>x>0,y>0 0,25
Do do:
1 1 3 3 1
2Nz |1+ =3 1+ =—F= 2=—F+—F
[ x+y} v+y oo nr 2y
< 1 1 712 3 1
2\/; 1— =1 1- =— = - 0,25
[ x+yj rT+y 2\/; r+y 2\/; 2\/5
4 9 1 2 2
= =—-——=0 +8y—-9% =0 (z—-y)(z+9y)=0
r+y 4dxr 4y vy ( y)( y)
<
x =-9y
Viz>0,y>0nénz=-9y (khong thod man). 0,25
V('rix—ytac()2—i+i<:>2—i<:>x—1:>y—1
nr W Jz
Ta thay (x; y) = (1; 1) thod man hé phuong trinh (I) 0,25
Vay hé phuong trinh ¢6 nghiém duy nhat (:c; y) = (1; 1).
3a. (1,0 diém)
Bai3 Vi 4z° +142* + 9z — 6 1a s6 chinh phuong, nén ta co
(2c‘liém) A2° +142° + 92 -6 = k° V(')'lkEN* 0,25

Ta co 4:1:3+14:U2+9$—6=...=(x+2)(4x2+6x—3)
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Bai

Dap an

Piém

it (z + 2)(4.# + 61— 3) =

Goi (m+2,4x2 +6:1:—3) =d véideN
Ta c6 (x+2,4x2+6x—3)=d

:>x+2fd:>(x+2)(4x—2)5d:>4x2+6x—43d 0,25
Ta lai co
4x2+6x—33d:>(4x2+6x—3)—(4x2+6x—4)3d:>15d:>d=1.
Vefly(:r+2,4x2+6:(:—3):1mé(m+2)(4x2+6x—3>=k2néntacé
z+2 va 4z* + 6z — 3 1a s6 chinh phuong
Pat z+2=0a*va 42° +62 -3 =0 véi a,be N . 0,25
Vi z nguyén duong nén ta cd
2 2
4x2<62<4x2+12x+9<:><2:(:) <b2<(2a:+3).
Viblénénb2=(2:1:+1)2<:>4x2+6x—3=4x2+4x+1<:>x=2. 025
Véi & =2 tacod 4z° +142” + 9z —6 = 100 = 10” 14 s6 chinh phuong.
3b. (1,0 diém)
Véi x>0,y >0,2>0 tacod
2 T+2z
I
Y Yz 12+yz  T+2
2
Tz s
— g 1+2—Z - L4 1+2—z
_Zyz+yz+x:y+z+x
o1 Zir o1+2 e a1 142
Yz ’yZ T z X
2 2 1+2¢
:b2a 1+ 2b 1+1 - trongdé o> =2; 0 =2, =2 va
+1 o + +c Y z x 0.25
a>0,b>0,c>0,c<1 do x>z
Tacd
a’ N b’ B 2ab
’+1 a*+1 ab+1
o’ (a® + 1)(ab+1) + 1 (bQ +1)(ab+ 1)—2ab(a2 +1)(b2 +1)
- (a2 + 1)(()2 + 1)(ab + 1)
2 2 2
ab(aQ—bQ) +<a—b) (a2+ab+62)+<a—b)
= 20 0.25
(a2 + 1)(62 + 1)(ab + 1) >
2
2 2 -
Dodé 440 20 _ . _ 2 (1)
¥+1 a*+1 ab+1 1 1 1+c
P 0,25

c
Ping thirc xay ra khi a = b.

Khi do6
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Bai Pip 4n Pi¢m
1+2¢ 22(1+c” ) +2.(1+¢c){14+2c*)=5(1L+c|(1+ ¢
SRR B U b U ) il U | U
l+c 2 +1 2 2(1+c)(1+02)
. 3
1-3c+3c —¢* (1—0)
_ _ 20(0<c§1) (2)
2(1+c)(1+02) 2(1+c)(1+02)
Tur (1) va (2) suy ra diéu phai ching minh. Ddu “=" xdy rakhi z =y = » | 0.2
A
J
K
0
P
M
4a. (1,0 diém)
APH + AQH = 90" +90° = 180° (HP L AB,HQ L AC) 0,25
= T giac APHQ ndi tiép. 0,25
:]:C)Télzljfzél mé@:ﬁ*(cﬁngphu@[) 0,25
Bai 4 — :
(3 diém) | Do do PQA = PBC = T giac BPQC ndi tiép. 0,25
4b. (1,0 diém)
MP MB
AMPB vn AMCQ (g.g) = — = —— = MP.MQ = MBMC (1 0,25
Qe =55 210 Q (1)
AMBK v AMAC (g.g) = ME _MB _ yik A = MB.MC (2) 0,25
MC MA
Tacé BHP = BAH (cung phu AHP)
BAH = PQH (hai goc noi tiép cung chin HP)
— BHP = PQH 0,25
— AMHP v AMQH (g.8) = MA _MP - e = MP.MQ  (3)
MQ MH
Tu (1),(2) va (3) suy ra MH? = MK.MA. 0,25
4c. (1,0 diém)
V& duomg kinh AD ctia dudng tron (0)=> ABD = 90" 0
—— —— —— —— b 5
Tacé DAC + AQP = DBC + ABC = ABD =90° = AD 1 PQ.
AMKH o AMHA (c.g.c) = MKH = MHA = 90", 0,25
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Bai

Dap an

Piém

= K thudc dudng tron dudng kinh AH va HK L AM  (4)

Got J la trung diém ciia AH.Taco J 1a tim cua duong tron di qua 5
diem A, K,P,H,Q.

C6 (1) va (J) cat nhau tai P,Q = IJ L PQ (tinh chit dudng ndi tim )
ma AD 1 PQ = AD//1J.

Taco AO//1J va AJ//OI = T giac AJOI 1a hinh binh hanh

= AJ =JH =0l ma AH//OI = Tk giac JOIH 1a hinh binh hanh
= IH//OJ.

0,25

ma OJ L AK (tinh chat duomg néi tam ) = IH L AM (5)
Tu (4),(5) — I,H,K thing hang.

0,25

Bai 5
(1 diém)

Bai 5. (1,0 diém)

Goi do dai nho nhat ciia canh mot hinh vuong ABCD thoa mén
yéu cau dé bai la z.

Tir ddy suy ra cac tm cta 5 hinh tron ndy nim trong hoac trén
canh cia hinh vuéng MNPQ c6 canh bang = —2 (nhu hinh v&)

0,25

Chia hinh vuéng MNPQ thanh 4 hinh vudéng nho c6 do dai mdi
-2

T
canh la

Theo nguyén i Dirichlet c6 it nhat hai tim hinh tron ndm trong
hodc trén canh cia mot hinh vuong nhé. Gia str haitamdola 7 va J.

OTe

L
2 I P

D C

0,25

Vi hai hinh tron nay c6 khong qua 1 diém chung trong nén IJ khong nho
hon hai 1an ban kinh va khong 16n hon d¢ dai duong chéo cua hinh vuéng

—9 (.77—2)\/5
2

canh xT.SuyraQSIJS

0,25

(¢ -2)V2

- >2 = 2-2>2/2 = 2>2422

Vay d6 dai nho nhat cia canh hinh vuéng cin tim 13 2 + 24/2 .

0,25

Chii y:

- Thi sinh lam theo cach khac néu dung thi cho diém tdi da.
- Tong diém bai thi: 10 diém .
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