SO GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI CAP TINH
HAI DUONG LOP 10 THPT NAM HOQC 2023 - 2024
S . MON THI: TOAN
DE CHINH THUC Ngay thi: 05/4/2024 ‘
Thoti gian lam bai: 180 phut, khong ké thoi gian phat dé
(Dé thi co 01 trang)

Cau L. (2,0 diém)

1) Cho ham sd y = (m - 2)x2 +2mx+m+2 . Tim tit ca gia tri cia tham s6 m dé ham sé da cho dong bién
trén khoang (—2; +oo).

2) Trong mit phang toa dd Oxy cho parabol (P):y=x"—2mx—2m—3, duong thang (d):y=2x+m.
Tim tat ca cac gia trj ciia tham s6 m dé (d) cat (P) tai hai diém phan biét M, N sao cho MN =102
Céu IL (2,0 diém)

1) Giai phuong trinh xv2x* —x+3 =4x -2 (x € R) .

Y3 +6y—2=2y+1
2) Giai hé phuong trinh:{ * Y Y

(x, ye ]R).
4y’ +(x+1)(xy—3x+y)=x3 +1
Cau IIL. (2,0 diém)

1) Mot xudng co khi c6 hai cong nhan 13 An va Binh. Xuong san xut hai loai san pham 7 va 17 . Mdi
san pham loai 7 ban Idi 500 nghin déng, mdi san pham loai 77 ban 13i 400 nghin dong. Pé san xuit duoc mot
san pham loai 7 thi An phai 1am viéc trong 3 gio, Binh phai lam viéc trong 1 gio. Dé san xuit dugc mot san
pham loai 77 thi An phai 1am viéc trong 2 gid, Binh phai lam viéc trong 6 gid. Mot ngudi khong thé tham gia
1am hai loai san pham tai ciing mot thoi diém. Biét rang trong mot thang An khong thé lam viée qua 180 gio va
Binh khong thé 1am viéc qua 220 gid. Tinh s6 tién 13i 1n nhat trong mot thang cua xudng do.

2) Cho tap hgp 4= {1;2;3;4;5;6} . Got S la tap hop céc s6 tu nhién c6 3 chit sé va chia hét cho 6 duoc
1ap tir cc chit s6 thudc tdp A . Tinh s6 phan tir cia tp S .

Cau IV. (3,0 diém)
1) Cho tam giac ABC déu canh a. Léy cac diém M, N, P lan luot ndm trén ba canh BC,CA, AB sao

cho BM :éBC,AC:2AN,AP:x,O<x<a. Tinh x theo a dé AM vudng goc voi NP.

2) Trong mat phéng toa d Oxy, cho hinh thang 4BCD vuongtai 4 va D, CD=2A4B . Goi H la hinh
chiéu cia D trén AC va M 1a trung diém HC, K 1a truc tAm tam giac ADM . Biét diém D c6 hoanh do béng
2, phuong trinh duong thang DH va BM lanluotla 2x+y—6=0 va 4x+7y—61=0. Tim toa d§ diém K .

3) Cho tam giac nhon ABC ndi tiép dudng tron tdim O ban kinh bang 1. Goi H,E,K lan luot 1a chan
dudng cao ké tir cac dinh 4, B, C . Goi dién tich cac tam gidc ABC va HEK lanluotla S va S,.Biét G latrong

-1

tam tam giac ABC va S, = TS . Tinh @6 dai doan OG.
Cau V. (1,0 diém)
Cho 3 sb thuc a,b,c > 1 théaman a’ +b° +c* <2(a+b+c). Tim gid tri 16n nhét cia biéu thirc

a—1 b-1 c—1
= T3 +—
a +4b b +4c c +4a

(Thi sinh khong dwoc sw dung tai liéu. Can bo coi thi khong giai thich gi thém)
Hova tén thi Sinh: ...........cccooovveiiiiiiiiiiiieee, S6 bao danh: ...........oooeoeeeeeeene, Phong thi: .........



SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH
HAI DUONG LOP 10 THPT NAM HOQC 2023 — 2024

HUONG DAN CHAM MON TOAN

DU THAO

Céu 1) Cho hamsé y = (m —2))62 +2mx+m+2 (m 1a tham sb). Tim tat ca gia tri ciia m dé ham s6
L.1(1,0 o
diém) | da cho dong bien trén khoang (—2;+c0).
Véi m=2= y=4x+4.Ham s6 dong bién trén R .
Do d6 m =2 théa man. 0,25
Véi m#2. Ham s6 dong bién trén khoang (-2;+o) khi va chi khi
0,25
m—2>0
m>2
<=2 {—m <2m+4
m—2
m>2 (2 4]
2= osme(2;
m<4 0325
Vay me[2:4] 0,25
2) Trong mit phing Oxy cho Parabol (P): y =x* —2mx—2m -3, dudng thang (d): y =2x+m
Cau . . . , .
1.2(1,0 |- Tim tat ca cdc gia tri cia tham s6 m dé (d) cat (P) tai hai diém phan biét M,N sao cho
diém) | v = 1042
Ta c6: Hoanh do giao diém cta (d) va (P) 1a nghiém cua phuong trinh:
0,25
¥ =2mx—-2m-3=2x+m<x° —2(m+1)x—3m—3:0 (1)
(d) cét (P) tai hai diém phan biét M, N <> Phuong trinh (1) c6 2 nghiém phan biét
| 2 2 o 0,25
S A >0 (m+1) +3m+3>0=m’ +5m+4>0< A
m<—
Khi d6 goi x;;x, twong tmg 14 hoanh d¢ cac diém M, N = M (x,;2x,+m), N (x,;2x, +m).
Theo hé thirc Vi ét ta co: 0,25
X +x,=2(m+1)
xx,=-3m-3
MN =10v2 & (x,—x, )" +(2x, + m—2x, —m)’ =200 025
& (x+x,) —4xx, =40 & 4(m+1)" —4(-3m—3) =40
5 m=1
<4dm™+20m-24=0<
m=-6
Vay me{-6;1}
flﬁlu(l 0 1) Giai phuong trinh x+/2x”> —x+3 =4x—2
diém) | Taco xv2x’ —x+3 =4x—2 0,25

<:>x[\/2x2 —x+3—(x+l)}+x2—3x+2=0




x<-1
THI:N2x —x+3+(x+1)=0 < PTVN
(x+1) {x2—3x+2=0 ( : 0.25
TH2: v2x* —x+3 +(x+1)#0
2
PTesx—— 9%*2 2 304020 0,25
V2x* —x+3+x+1
x=1
<::>(x2—3x+2)(\/27)C +1J:O<:> x=2
2x"—x+3+x+1
V2x® —x+3=-1-2x (1)
1 x<—l
<—— - 5
PT(1) = =T & 2 \/_Qx:ST\/H
257 +5x-2=0 x:$ 0,25
Vay phuong trinh da cho c6 tap nghiém S = {_S_T\/ﬂ, L; 2}
Cau 2
NE; 6y—-2=2y+1 (1
IL2(1,0 | 2) Giai hé phuong trinh: 4 V% © Y 1 (1) (x,y<R).
diém) 4y  +(x+1)(xy=3x+y)=x"+1 (2)
PT (2) < 4y +(x+1).[y(x+1)-3x]=x"+1
0,25
<:>4y3+y.(x+1)2:x3+1+3x2+3x ’
<:>4y3+y.(x+1)2—(x+1)3=0 (3)
TH1: Néu x+1=0< x=-1= y=0 thod man (1) 0,25
Suy ra (—l; 0) la nghiém cua h¢.
TH2: x+1#0< x#—1 (*). Chia hai vé cua (3) cho (x+1)3 ta co:
3
®4(Lj + Y 1o 0,25
x+1 x+1
Pt z:Ll.Phuongtrinhtreythanh: 4t3+t—1:0<:>(2t—1).(2t2+l+1):0<:>t:%.
x+
Thay Lz£<:>x+1:2y.ThayVéo (1) ta co:
x+1 2 0.25
> x>-2 x=-1 ’
V3x +3x+1l=x+2& 5 3
2x"=x-3=0 X=—
2
X 3 5
Két hop (*) ta dugc x=5:>y=Z.

Viy hé c6 2 nghiém {(—1;0), G%j}

1) Mot xudng co khi ¢ hai cong nhan 13 An va Binh. Xudng san xudt hai loai san pham 7 va
II . Mbi san pham loai 7 ban 1ai 500 nghin dong, mdi san pham loai 7/ ban 1ai 400 nghin
dong. Dé san xuat dugc mot san pham loai 7 thi An phai lam viéc trong 3 gid, Binh phai lam




Cau viéc trong 1 gid. Dé san xuat dugc mot san pham loai /7 thi An phai lam viéc trong 2 gid, Binh
HL1(1,0 | phai 1am viéc trong 6 gid. Mot ngudi khong thé tham gia 1am hai loai san pham tai cing mot
diém) thoi diém. Biét rang trong mot thang An khong thé 1am viéc qua 180 gid va Binh khong thé lam
viéc qua 220 gio. Tinh sb tién i 1on nhét trong mot thang cua xudng do.
Goi x, y lan luot 14 s6 san pham loai 7 va loai 7/ dugc san xuat ra trong mot thang.
Piéu kién x,yeN.
3x+2y <180 0,25
Ta c6 hé bt phuong trinh sau: { x +6y < 220
x20,y20
Mién nghiém cua hé trén la
A
0 0,25
= B
C
X
(0] A\
Tién 13i trong mot thang ctia xuong 1a T =0,5x+0,4y (tridu dong) 0,25
. . . 11
Ta thay 7' dat gia tri l6n nhat chi tai mot trong cac diém A(60; 0),B(40;30) , C(O;TO] .
. ) ) 0,25
Tai 4(60;0) thi 7=30 tri¢u dong.
Tai B(40;30) thi 7 =32 triéu dong.
11 44 5
Tai C(O;TOJ thi T = 3 tri¢éu dong.
Vay tién 13i 16n nhat trong mot thang cua xuwong 1a 32 triéu dong dat dugce khi mot thang
xudng do san xuat 40 san pham loai I va 30 san pham loai II (s6 san pham la s6 nguyén thoa
man).
Cach2 | Goi x,y 1an luot 14 s6 san phém loai 7 valoai 77 duoc san xuit ra trong mot thang. biéu kién
x,yeN,
3x+2y <180 0,25
Ta c6 hé bat phuong trinh sau: {x+6y <220
x20,y20
Tién 14i trong mot thang ctia xuong 1a 7 =0,5x+0,4y (triéu dong) 0,25
Taco 80T =40x+32y = 13(3x+ 2y)+(x+ 6y) <13.180+220=2560 0,25
2560
Vay T < =32
Hay gia tri 16n nhit ciia T bang 32 triéu. 0,25
3x+2y=180
L . x=40
Dau bang xay ra khi {x+6y =220 < _ 30
x20,y20 r=

Tic 13 trong mot thang xuong do6 san xuat 40 san pham loai I va 30 san pham loai II.




Cau

2) Cho tap hop 4 ={1;2;3;4;5;6}. Goi S 1a tap hop cdc s ty nhién c6 3 chit s6 va chia hét

;Iiléﬁl()l’o cho 6 duoc 1ap tir cac chir s6 thudc tdp 4. Tinh s6 phan tir cia tip S .
Goi s6 can tim 1a x = abc
Vi xi6=ce{2;4;6} va (a+b+c)i3 0,25
+) Chon ¢ ¢6 3 cach.
+) Chon b c6 6 cach. 0,25
bat 4, = {3;6},141 = {1;4},A2 = {2;5}
. . . . 0,25
Néu (b+c) chia3 du 1 thi ae 4,,néu (b+c) chia3 du2 thi ae 4, néu (b+c) chia hét cho
3thi ae 4,.
+) V&i mbi cach chon b, ¢ ludn co6 2 cach chon a
Vay ¢ 3.6.2 =36 sb thoa man. 0,25
1) Cho tam gidc ABC déu canh a . Liy cac diém M, N, P 1an luot ndm trén ba canh BC,CA
Cau 1
IV.1(1,0 | , AB saocho BM =—BC,AC =2AN,AP =x,0<x <a.Tinh x theo a dé AM vudng
diém) ) 3
goc voi NP.
A
0,25
P N
B C
M
,—— — = — 1= 2— 11—
Taco AM = AB+BM = AB+§BC=§AB+§AC
NP=AP-AN="14B-14c
R Y 0,25
AM L NP e AM L NP=0<| 2aB+14¢ | Xa5-14¢ | =0 0.25
3 3 a 2 ’
2xa 1 , 1 I 1x 1
———a ——aa.—+—.—aa.—=0
3 6 3 2 3a 2
2a 0,25
S x=—
5
Cau 2) Trong mat phang toa dd Oxy, cho hinh thang ABCD vuoéng tai 4 va D, CD=2A4B . Goi
?_2’2()1’0 H 14 hinh chiéu ciia D trén 4C va M 1a trung diém HC, K 1a truc tim tam gidc ADM .
iem

Biét diém D c6 hoanh d6 bang 2, phwong trinh dudong thing DH va BM lan luot 1a
2x+y—6=0 va 4x+7y—61=0. Tim toa d6 diém K .




A B

Do K latryc tam AADM = KM 1 AD = KM //DC = KM la dudng trung binh trong tam

giac CDH :KM:%DC.

Ma AB//IDC; AB= %DC = Tu gidc ABMK 1a hinh binh hanh—= AK//BM
Ma AK L DM = BM 1. DM .

0,25

Tacé D e DM = D(2;2). Khi d6 duong thing DM qua D va vudng gobc BM c6 phuong
trinh1la 7x—-4y—-6=0.

Ta co M:DMmBM:M(%;%J.

0,25

Puong thing AC qua M va vudng goc DH c6 phuong trinh 1a x—2y+8=0.
Ta co H:ACmDH:H(%;ZS—Zj.

0,25

KM 13 duong trung binh trong tam giac CDH nén K 1a trung diém ciia DH
Suy ra K(Z,Ej .
55

0,25

Cau
1v.3(1,0
diém)

3) Cho tam giac nhon ABC ndi tiép duong tron tdim O ban kinh béng 1. Goi H,E,K lan luot
1a chan dudng cao ké tir cac dinh 4, B,C . Goi dién tich cac tam gidc ABC va HEK lan luot la

V3-1

S va S, .Biét G la trong tim tam giac ABC va S, =TS. Tinh d¢ dai doan OG .

A
K E
C
B
H
lAE AK sin 4
Spax = : = AE.AK =cos A.cos A =cos’ 4
S S AB.ACsin 4 AB AC

0,25




lBK.BH.sinB

Sian _ ; :BK.BH:cosB.cosB:coszB
S L 4BBcsinp BC 4B
2
1 .
—CH.CE.sinC
Suce _ | :CH.CE =cosC.cosC =cos’ C
§ S ACBCsinC AC BC
Tacd Spx +Siy +Suce =55,
5-3
Seak ¥ Skpy +Spcg =——5S
4 0,25
Sea | S | Suce =5_\/§<::>coszA+coszB+coszC=—5_\/g
S S S 4 4
<:>1—sin2A+1—sinzB+1—sin2C=¥<::>sin2A+sin2B+sinzC=7_'_4\/§
a’ b’ & T7+3 )
& + + = Sal+b+c*=7+J3(Do R=1
4R?  4R® 4R® 4 V3 ) 0,25
Ta c6: OA+OB+0C =30G
. . 2 —
(04+0B+0C) =90G
& OA* + OB +OC* +(0A" + OB* — 4B’ )+ (04’ +OC* - AC* ) +(0B’ + OB’ - BC*) =90G" | %3
©90G* =9R* —(a’ +b’ +¢*)=2-3 < 0G = “2;*/5 =£;‘/§
Cho 3 s6 thuc a,b,c >1 théa man @’ +b” +c¢> <2(a+b+c). Tim gi4 tri 16n nhét cua bicu thirc
Cau
V(I,O _ a—l n b—l + C—l
diém) a’+4b b +4c A +4a
Tacod: @’ +4>4aa’ >4a-4<a* +4b>4a—4+4b>0(do a,b>1)
Suy ra f‘l <1 4o a-150)
a +4b 4da+4b-4 0.25
h-1 h-1 ’
Tuong ty — <
b +4c 4b+4c—4
c—1 < c—1
czr+4‘a 4c+4a—4’ i
Dau bang trong cac bat dang thirc trén xay ra khi vachikhi a=b=c=2.
Ta chirmg minh a-l + b1 + c-l Sl
4a+4b—-4 4b+4c—-4 4c+4a-4 4
a;11+bb—11+ C_IISI
a+ —b +c— Cc+a— . 0.25
< 1- +1- +1- <1
a+b-1 b+c—1 c+a-—1
b c 59

+
a+b-1 b+c-1 c+a-1




Trudc hét ta chimg minh BDT sau:

2 2 2 2
,. , X z X+y+z
Voéi a,b,c>0,x,y,zeR taco: —+y—+—2u
a b ¢ a+b+c

That vay:

x_2+y_2>—(x+y)2

(1) & b’x*+a’y’ > 2abxy & (bx—azy)2 20 luon dung.
a b a+b

Du bing xay ra khi va chi khi = =2 0.25
a
2 2 2 T+ 2
Tir d6 ap dung (1) ta co x—+y—+Z—2M
a b ¢ a+b+c
Dau bang xdy ra khi: X LZ
) a b ¢
Ap dung ta co:
b c a b’ c’ a’
+ + - .t 2 2
a+b-1 b+c—-1 c+a-1 ab+b"—b bc+c —c ca+a —a
S (a+b+c)2
_a2+b2+cz+(ab+bc+ca)—(a+b+c)
L 1 1
Dau bang xay ra khi va chi khi = = Sa=b=c.
a+b—-1 b+c—-1 c+a-1
Tacht’mgminh(a+b+c)222[a2+b2+cz+(ab+bc+ca)—(a+b+c)} 025

& a’ +b*+c* <2(a+b+c) (luon dung)

Vay gié tri 16n nhat cia H bang i khia=b=c=2.

Thi sinh lam theo cdch khdc diing van cho diém t6i da.




