SO GIAO DUC VA PAO TAO HA NOI KIi THI CHON HQC SINH GIOI CAP TRUONG
TRUONG THPT PHAN HUY CHU-QUOC OAI Mbén : Toan — Khoi: 10
Nim hoc : 2024-2025
Thoi gian lam bai: 120 phut

Cau 1.(4,0 diém)
a. Cho hai tap hop 4 =(-5;3) va B=[2;+w). Tim 4N B.

b. Cho hai tap hop 4 =|7:m” —m |,B=(9;12] v6i A4 la tap hop khic rdng. C6 bao nhiéu gia tri
nguyén ctia m thudc [0;2024] & Bc 4.

Cau 2.(4,0 diém)

a. V& do thi ham s6 y =x* —4x+3.
b. Tim tit ca cac tham s6 m dé phuong trinh sau c6 nghiém thuc

Ja—x +Jx =3m+4x-x>
Cau 3.(3,0 diém)

Mot xudng san xuat hai loai san pham loai I va loai IT tir 200kg nguyén liéu va mot may chuyén

dung. Dé san xuit duoc mot kildgam san pham loai I can 2kg nguyén liéu va may 1am viéc trong

3 gio. Pé san xuit duoc mot kildgam san pham loai II cAn 4kg nguyén liéu va may lam viéc

trong 1,5 gio. Biét mot kildgam san pham loai I 13i 300000 dong, mot kildgam san pham loai II

141 400000 dong va may chuyén dung 1am viéc khong qua 120 gid. Hoi xudng can san xuit bao

nhiéu kilogam san pham mdi loai dé tién 13i 16n nhat.

Cau 4. (3,0 diém)

Cho tam gidc ABC théa man: AB.AC =12 va sinB+sinC =sinA4.Goi M 1atrung diém cua
cosB+cosC

canh BC va G la trong tam cua tam gidc ABC . Tim dién tich tam gidc BMG .

Cau 5.(4,0 diém)

a. Cho hinh binh hanh ABCD. Trén dudng chéo BD ldy cac dién} G va H sao cho
DG =GH = HB. Goi M 1a giao diém cuia AH va BC; N la giao diém cua AG va DC.
Chtrng minh: 2AM +2AN =3AC

b. Cho tir giac 10i ABCD, hai dudng chéo AC va BD cit nhau tai diém O. Goi diém H, K
lan luot 14 truc tAm cac tam giac ABO va CDO . Goi diém 7,J lan luot 1a trung diém cua canh
AD va BC . Chimg minh rang HK L JI .

Cau 6. (2,0 diém)

Cho cac s6 thuc x,y,z thoa min x* + y* +2z> =9 va x+ y—z=3. Tim gi tri 16n nhit va nho
x+z-1

nhét ctia biéu thic P = .
y+4
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HUONG DAN CHAM
I. HUONG DAN CHUNG

o Huwéng dan cham chi trinh bay so hege cdc bude gidi, 101 gidi ciia hoc sinh can ldp ludn
chdt ché, hop logic. Néu hoc sinh trinh bay cdch lam khdc ma ding thi van dwoc diém
theo thang diém twong iing.

o Déi véi bai todn hinh hoc néu hoc sinh chitng minh ¢é sir dung dén hinh vé thi yéu cdu
phdi vé hinh, néu hoc sinh vé hinh sai hodc khéng vé hinh thi khéng cho diém phan tirong
ung.

o Diém toan bai khéng lam tron.

II. PAP AN VA THANG DIEM

Cau Noi dung Piém
a. Cho hai tap hop 4 =(-5;3) va B=[2;+w). Tim 4N B.

1 |b.Chohaitaphop A=[7;m* —m],B=(9;12] véi 4 1atap hop khac | (3
~ i diém)
rong. C6 bao nhiéu gia tri nguyén ctia m thudc [0;2024] d¢ B< 4.
a. AﬂB=[2;3) 2,0
b.Dé Bc A thi m* -m>12 1,0
< m e (—0;=3]U[4;+0) 0,5
Vi mnguyén va thudc [0;2024] nén c6 2021 gia tri 0,5
a. V& do thi ham s y =x* —4x+3.
2 b. Tim tat ca cac tham s6 m dé phuong trinh sau c6 nghiém thuc d(":’o)
iem

Va—x +/x =B3m+4x—x*

a. V& do thi ham s y =x* —4x+3.
Néu duoc toa d6 dinh 7(2;-1) 1,0
Néu dung phuong trinh truc d6i xtmg x = 2

Nhén xét duoc giao v6i cac truc hodc 1ap dung bang gia tri (t6i thiéu 0.5
la ba di€ém) ’
Vé dang d6 thi ham so

0,5




b. DPKXD 0<x<4

Binh phuong hai vé ctia PT ta dugc 4+ 2+4x —x* =3m — x> + 4x 0.5
= —(4x—x2)+2 4x—x* +4=3m
(1)
Pit Vax—x* =1,¢6 0<dx—x* = \[4—(x—-2)" <2 Vxe[0;4]
=t €[0;2] 0,5
PT (1) tr& thanh: —* + 2t +4 =3m (2)
Ta co BBT ctia ham s6 /(1) = —1> +2t+4
0,5
. . A . 4 5
Dua vao BBT suy ra PT (2) c6 nghiém khi 4<3m <5< —-<m<—
4 5 ’ ’ 0.5
Vay PT ban dau c6 nghiém khi 3 <m< 3
Mot xudng san xudt hai loai san pham loai I va loai II tir 200kg nguyén
liéu va mot may chuyén dung. Dé san xuit duoc mot kilogam san
pham loai I can 2kg nguyén lidu va may lam viéc trong 3 gio. Dé san
xuat dugc mot kilogam san pham loai II cn 4kg nguyén liéu va may (3:,0
lam viéc trong 1,5 gid. Biét mot kilogam san phdm loai I 14i 300000 | diém)
dong, mot kildgam san pham loai IT 13i 400000 dong va may chuyén
dung lam viéc khong qua 120 gio. Hoi xudng can san xuét bao nhiéu
kildgam san pham mdi loai dé tién 14i 16n nhat.
Gia sir san xudt x(kg) san pham loai I va y(kg) san pham loai II.
Picukién x>0,y>0va 2x+4y <200 < x+2y <100
Tong s gio may 1am viée: 3x+1,5y
Taco 3x+1,5y <120
S6 tién 1ai thu dugc 1a T =300000x + 400000y (dong). 1,0

x>0,y2>0
Ta can tim x, y thoa min: {x+2y <100 (I) sao cho
3x+1,5y <120

T =300000x + 400000y dat gi4 tri 16n nhét.




Trén mit phang toa 46 Oxy vé cac dudng thang
d :x+2y=100; d,:3x+1,5y=120

y

\D

Q

c\ A\x

1,0

Duong théng d, cat truc hoanh tai diém A(100;0), cat truc tung tai
diém B(0;50).

Puong thing d, cat truc hoanh tai diém C(40;0), cat truc tung tai
diem D(0;80).

Duong thing d, va d, cét nhau tai diém £(20;40).

Biéu dién hinh hoc tip nghiém cua hé bat phuong trinh (I) 1a mién da
giac OBEC.

x=0 x=0
=T=0; = T =20000000;
y=0 y=50

x=20 x =40
= 7'=22000000; = T =12000000

Vay dé thu dugc tong s tién 1ai nhiéu nhat thi xudng can san xuat

20kg san pham loai I va 40kg san pham loai II.

1,0

Cho tam gidc ABC théa man: AB.AC =12 va SRBFSNC _ 4.

cos B+cosC
Goi M 1a trung diém cua canh BC va G 1a trong tAm cta tam giac

ABC . Tim dién tich tam gidc BMG .

(3,0
diém)

A




bat BC=a,AC=b,4AB=c. Ap dung dinh 1i sin cho AABC ta cé:

0,5
.a = _b = .c =2R=sin4 =i,sinB =i,sinC .

sin4 sinB sinC 2R 2R 2R
Khi d6 smB+sinC _ sind < b+c=a(cosB+cosC) (*)

cos B+cosC 0,5
Ap dung dinh 1i cosin cho A4BC ta co:

2, 2 72 2 22
cosB=L T s
2ac 2ab
nén (*)
a+c’-b a+b-¢’
= b +c=a + 1.0
2ac 2ab >
b>+c*—a> b +ct-a’
+ =0

2c 2b
— (c+b)(b2 +c’ —a2)=0
= b’ +c¢” =a’ =tam gidc ABC vuodng tai 4 va

AB.AC 0,5
Suapc = T =6

. 1 1

Taco S,gp = ESAGBC = ESAABC =1. 0,5
a. Cho hinh binh hanh ABCD. Trén dudng chéo BD lay céc diém G
va H sao cho DG = GH = HB. Goi M 1a giao diém cua AH va BC; N
1a giao diém cia AG va DC. Ching minh: 24M +2AN =3A4C 0
b. Cho ti giac 10i ABCD, hai dudng chéo AC va BD cit nhau tai dié’m)
diém O. Goi diém H, K lan luot 1a truc tAm céc tam giac ABO va
CDO. Goi diém I,J lan luot 13 trung diém cua canh AD va BC.
Chung minh rang HK 1 JI .
a.
Goi O 1a tam cua hinh binh hanh ABCD. Tir gt suy ra O 1a trung diém
cia HM 1,0

Do BM //AD nén ﬂ:ﬁ:
AH

1:AM:3AH:W:3E
HD 2 2 2




Ching minh tuong tu ta c6 AN = %A_G

s 1,0
2AM +2AN =3(AG + AH) =3.240 =34C
b.
J Fil
C
[o]
D ] A
IJ=IA4+AC+CJ 1.0
Ta co: :>2IJ AC+DB. ’
IJ=ID+DB+BJ
Suy ra: HK.21J = HK(AC + DB) = HK.AC + HK.DB
= (HB+BD+ DK)AC +(HA+ AC + CK)DB = AC(BD + DB) = AC.0
Vay HK.IJ =0 nén HK L JI . L0
Cho cac sd thuc x,y,z théa man x*+y*+2z°=9 va x+y—z=3. (2.0
Tim gié tri 16n nhét va nhé nhit cua bidu thirc P=X+Z;1. diém )
y+
Ta co: (x+z)2 =2(xz+zz)—(x—z)2
0,5
=2(9-3")-(3-y) =-3)" +6y+9
a, x+z-1 R
Khi d6: P = = P(y+4)+1=x+z nén
y+4 0,25
[P(y+4 +1} x+z)
:>P2(y+4) +2(y+4)P+1=-3y" +6y+9 0,25
& (PP +3)y* +(8P" +2P—6)y +16P* +8P -8 = 0(1) 0,25
Phuong trinh (1) c6 nghiém
&N =(4P + P-3) —(P*+3)(16P> +8P~8)20 05
< —63P*—30P+3320 < — 1<P<%
11 8 56 __ 7
Vay P. =— khi y=—, x= -
T R AR TR T AT 0,25

vaP._=-1khi y=0,x=0,z=-3.

min




Xem thém: PE THI HSG TOAN 10
https://toanmath.com/de-thi-hsg-toan-10
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