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Cau L (5,0 diém)

1. Cho ham s6 y=x>-3x+4 c6 d6 thi 1a (P) va duong thang d c6 phuong trinh:
y=2x—m, voi m la tham so. Tim tat ca cdc gid tri cua m dé d cat (P) tai hai diém phéan
biét A, B sao cho OA>+0OB* =57, véi O 1a gbe toa do.

2. Cho ham s6 f(x)=~+3-x—3+x—x’—x. Tim tit ca cdc gi4 tri cia tham sé a dé
tap nghiém cua bat phuong trinh f (2x=1)> f(—2a) co it nhat 3 s6 nguyén.

Céu IL (4,0 diém)

1. Giai phuong trinh: (xz —Xx— 1)\/—-x2 +7x—6=—x>+5x>-3x—4.

2. Tim diéu kién ctia tham s6 m dé moi x e[—2; l] déu 12 nghiém ctia bat phuong trinh
X 4+(m=-2)x=-2m*-m+1<0.

Cau IIL (2,0 di¢m)
Mot xi nghlq:p san xudt hai loai san pham, ky hi¢u 1a I va IL M01 tan san pham I lai

2 triéu déng, mdi tan san phim II 13 2,2 triéu dong. Dé san xuat 1 tan san pham I, thi phai
dung mdy M, lién tuc trong 3 gid va mdy M, lién tuc trong 1 gio. Dé san xuat 1 tan san

pham II, thi phai ding mdy M, lién tuc trong 1 gid va mdy M, lién tuc trong 2 gio. Biét
rang, mot may khong thé san xudt dong thoi 2 loai san pham, cic mdy hoat dong binh
thuong va mdy M, lam viéc khong qud 9 gio trong mét ngay, mziy M, lam viéc khong qua
8 gio trong mot ngay. Hoi trong mot ngay, xi nghiép can san xuat bao nhiéu tin san pham I
va san pham IT dé thu dwoc tong s tién 1ai cao nhat?

Cau IV. (2,0 diém)

Cho tap hop A= {O, 1,2, 3,4,5,6}. Tir cdc phan tir cia A ¢6 thé 1ap duoc bao nhiéu sb tu
nhién c¢6 6 chir sé d6i mot khic nhau, 1a s 1é va ¢6 hai chir s6 2 va 4 luén dimg canh
nhau?

Cau V. (4,0 diém) _ ‘

1. Cho tam gidc ABC ¢6 trong tam G. Goi N,P lan lugt l1a cic diém thoa man
2BN +5NC =0 va PA=kPC, kel. Tim k dé3 diém G,P,N thang hang.

2. Cho tam gidc nhon ABC ¢6 BC=a,AC=b,AB=c. Goi § la dién tich tam gidc
ABC va m,,m,,m,_ lan lugt 1a d¢ dai cdc duong trung tuyén ké tir céc dinh A, B, C.
Chimng minh rang: a.m,.cos A+b.m,.cosB+c.m_.cosC >3S.

Cau VL. (3,0 diém)

Trong mat phang Oxy, cho hinh thang ABCD vubng tai A, D va AB=2DC. Goi H

Ia hinh chiéu vuéng géc cta diém A 1én dudong chéo BD va E la trung diém cua doan

thing HB . Gia str H(l;—l), C(%%l] vi phuong trinh duong thang AE:x-y-3=0. Tim
toa do cac dinh A,B va D cua hinh thang ABCD .
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_ UBND TINH HA NAM KY THI CHON HQC SINH GIOI LOP 10 THPT
SO GIAO DUC VA PAO TAO NAM HOC 2022 — 2023

HUONG DAN CHAM MON TOAN
(Huéng dan cham gom 08 trang)
I. HUONG DAN CHUNG
o Hudng dan cham chi trinh bay so luwoc cdc bude gidi, 16 gidi ciia hoc sinh can ldp ludn chdt ché,
hop logic. Néu hoc sinh trinh bay cach lam khdc ma ding thi van dwoc diém theo thang diém twong
ung.
o Doi véi bai todn hinh hoc néu hoc sinh chirmg minh ¢é sir dung dén hinh vé thi yéu cau phdai vé hinh,
néu hoc sinh vé hinh sai hodc khdng vé hinh thi khéng cho diém phan twong irng.
o Diém toan bai khéng lam tron.
II. PAP AN VA THANG PIEM

CAU SO LUQC LOI GIAI PIEM
Cau L. 1. Cho ham s6 y=x*—-3x+4 c6 d6 thi 1a (P) va dudng thang d c6 phuong
,(;’20 trinh: y=2x-m, v6i mla tham s6 thuc. Tim tat ca cac gia tri thuc cia m dé d cit 3.0
1m) | (P) tai hai diém phan biét 4, B sao cho OA® + OB =57 , (véi O I gbc toa dd). ’
Hoanh d6 giao diém ctia duong thang d va (P) 1a nghiém cta phuong trinh:
x*=3x+4=2x-m 0,25
X =5Sx+m+4=0 (1) 0.25
A=25-41.(m+4)=9—-4m 0,25
Puong thang d cat (P) tai hai diém phan biét 4, B khi va chi khi phuong trinh (1) ¢6
hai nghiém phan biét > A>09-4m>0m <% (*)
0,25
Véi diéu kién (*), goi hai giao diém ciia d va (P) 1a A(x,;2x, —m), B(x,;2x, —m),
trong do x,,x, la cac nghiém cua phuong trinh (1) . 0,25
Theo dinh 1y Viet ta co: x, +x, =5,xx, =m+4. 0,25

(Hoc sinh co thé khong co buoc nay, cac budc sau dung van dwoc diém toi da)

Tacod: 04> +0B* =57 & xt +(2x,—m) +x2 +(2x, —m) =57 0.25

c>5()c12 +x§)—4m(x1 +x2)+2m2 =57

<::>5(x1 +x2)2—10x1x2—4m(x1 +x2)+2m2 =57 0,25
& 5.5 -10(m+4)—4m.5+2m* =57 0,25
< 2m* —=30m+28=0
0,25
m=1
= .
m=14 0,25
Pbi chiéu vé6i diéu kién (*) ta thdy m =14 bi loai, m =1 thoa mén yéu cau dé bai. 0.25

2. Cho ham s6 f(x)=~/3—x —+/3+x —x’ —x . Tim tit ca cac gia tri ciia tham
s6 a dé tap nghiém cua bat phuong trinh f'(2x—1)> f(—2a) ¢6 it nhédt 3 sé nguyén. | 2,0

Tép xéac dinh: D =[-3;3]

0,25




Ta thdy: Vx;x, €[-3;3], x, <x, = f(x) > f(x,)
That vay:
FO)= £ () =B=x = B=x, =(Brx = B+x )= (5’ %) - (5 —x)

1

1
=(x,—x +
Cx 1)[\/ZS—)C1 +\/3—x2 \/3+xl +\/3+x2
Do do f(x)—f(x,)>0, ‘v’xe[—3;3],xl <X,
Suy ra ham s6 f(x) nghich bién trén [-3;3]

+x7+x," +xx, + IJ

0,5
Do do:
—3<-2a<3
f(2x-1)> f(-2a) <= -3<2x—1<3
2x—1<-2a 0.5
_—?)Sasi
2 2
&9-1<5x<2
1-2a
x<
2 0,25
Bat phuong trinh ¢6 it nhat 3 nghi¢ém nguyén khi
_—?)Saﬁi _—3Saﬁé 3 1
S P L e e
1-2a -1 2
>1 a<—
0,5
(C;“; IL 1. Giai phuong trinh: (x2 —x—l)\/—x2 +7x—6=—x"+5x>-3x—4 2,0
diém) | Diukién: —x’ +7x-6>0< 1< x<6. 0,25
Vi diéu kién d6
Phuong trinh (x> — x —1)V—x> +7x—6 = (x> =x—1)(4—x) 0,25
<:>(x2—x—l)(\/—x2+7x—6+x—4)20 025
N-2*+Tx-6+x-4=0 (1)
&
¥ -x-1=0 (2) 0.25
x<4
4-x2>0 4-x2>0 x=2
)< 5 , & R & Sx=2
X" +7x-6=16-8x+x 2x"—15x+22=0 11
X=—
2 0,5
1-+/5
X=—-"
Q) P —x-1=0s 2
o 1++/5
2 0,25
Ao 1 oA g aeA 1ea 4 L. L oen ‘n , . \ 1+\/§
Doi chiéu voi dieu kién xac dinh ta c6 tdp nghiém ctia phuong trinh 1la: § =<2;
2 0,25
2. Tim diéu kién cta tham s6 m dé moi xe[—2;1:| déu 1a nghiém cua bat 20
9

phuong trinh x* +(m—2)x—2m* —m+1<0.

Dit f(x)=x"+(m—2)x-2m" —m+1




Ta co:
A=(m=2) —4.1(-2m* = m+1)

=m’ —4m+4+8m’ +4m—4

0,25
=9m’
= f(x) c62nghiém x, =m+1,x,=-—2m+1. 0.25
THI: m+1<-2m+1
— Dé moi x €[-2;1] déu 1a nghiém cuia bat phuong trinh da cho
o m+1<=-2 m<-3
khi : = < m<-3
TH2: m+1=-2m+1< m=0
— Thay vao bit phuong trinh di cho ta duge: x* —2x+1<0< x =1
nén m =0 (khong théa man) 0,25
TH3: m+1>-2m+1
— Dé moi x €[-2;1] déu 1a nghiém cua bat phuong trinh da cho
| 2m+1<-2 m> 3 3
khi & 2= =
m+12>1 2
m=>0 0,5
m< =3
Két luan: N 3 thoa mén yéu ciu bai toan.
m z —
2 0,25
Cau II1. Mot xi nghiép san xuat hai loai san pham, ky hiéu 1a I va II. Mdi tan san pham I
2,0 lai 2 triéu dong, moi tan san pham II 1ai 2,2 triéu dong. DE san xuat 1 tan san pham I,
diém) thi phai dung may M, lién tuc trong 3 gio va may M, lién tuc trong 1 gio. PE san xuat
1 tn san pham II, thi phai dung may M , lién tyc trong 1 gi¢ va may M, lién tuc trong
2 gid. Biét rang, mot may khong thé san xuat dong thoi 2 loai san pham; cac may hoat | 2,0
dong binh thuong va may M, lam viéc khong qua 9 gio trong mot ngéy, may M, lam
viéc khong qua 8 gio trong mot ngay. Hoi trong mot ngay, xi nghiép can san xuat bao
nhiéu tin san pham I va san pham II dé thu dugc tong so tién 13i cao nhat?
Goi x 1450 tan san pham I, y 1a sO tan san pham II ma xi nghiép can san xuat
trong mot ngay dé thu dugc tong sd tién 13i cao nhat.
biéu kién: x>0;y2>0.
0,25
S6 gio may M , phéi lam viéc trong mot ngay dé san xudt ra x tan san pham [ va y tdn
san pham IT 1a: 3x+y
Ma may M, lam viéc khong qua 9 gio trong mot ngay nén ta co bat phuong
trinh: 3x + y <9
S6 gio may M , phai lam viéc trong mot ngay dé san xuat ra x tan san pham I va y tdn 0.5

san pham II 1a: x + 2y

Ma may M, lam viéc khong qua 8 gio trong mot ngay nén ta co bat phuong trinh
x+2y<8

Tién 14i khi san xut x tin san pham I va y tan san pham II trong mot ngay la
T'=2x+2,2y




3x+y<9
L . x+2y<8
Ta c6 hé bat phuong trinh sau: ()
x>0
y20
Ta can tim cac sb thuc x, y théa man hé bt phuong trinh trén sao cho biéu thirc

T=F(x;y)=2x+2,2y dat gid tri 16n nhat.

Ta xé4c dinh mién nghiém ctia hé bat phuong trinh (Z) (nhu hinh v&).
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Mién nghiém cua hé trén 13 mién trong cua tir gidc OACB, ké ca cac canh cua tir giac.
Trong do: 0(0;0), A(O;4), C(2;3),B(3;0) .
T dat 16n nhat tai (x,;,), v6i (x,;),) 14 toa d0 mot trong céc dinh cua tir gidc
OACB. 0,25
Thay toa do cac dinh 0(0;0), A(0;4), C’(2;3),B(3;0) ctia tir gidc OACB vio biéu
thue:
T=F(x,y)=2x+2,2y taduoc:
44 53
F(0,0) =0; F(0,4) =—; F(2,3) =—; F(3,0) =6
5 5
Suy ra gi4 tri 16n nhét cta biéu thire 7 1a 7= F(2;3) = % . 025
Vay cﬁqn sén’xu‘éllt 2 tan san phém Iva 3 tan san pham II trong 1 ngay dé xi nghiép thu
duoc tong so tién 1ai cao nhat. 0.25
Cau V. Cho tap hop A= {0,1,2,3,4,5,6}. Tir cac phan tir cia A c6 thé lap dugc bao
(2,’;0 nhiéu s6 tu nhién c6 6 chit s6 d6i mot khac nhau, 1 s 1& va ¢6 hai chit s§ 2 va 4 ludn
diem) - 2,0
dtng canh nhau? ’
Vi s6 thoa man yéu cau bai toan a,a,a,a,a.a, 1a s61é nén a, co thé chon mot trong cac
s {1,3,5} =6 3 c4ch chon . 0.5

Ung v6i moi cach chon a, ta lap phan a,a,a,a,a; nhu sau:




Xét hai chit s6 chin 2 va 4 dung canh nhau dang 24 :
+Néu a,a, =24 ,chon 3 chir s6 tir 4 chit sb trong tdp A4 sau khi bo di chir sb a, da

\ ~ A A A \ . rN . , 3 ,
chon va 2 chit s6 2,4 dé xép vao 3 vi tri con lai ¢6 A4, cach.

Suyracod A, cach 1ap phan aa,a,a,a, maaa, =24,

0,25

+Néu a,a, # 24
.Co 3 cach chon ¢, tir 3 chir s6 trong tip A sau khi bo di chir s6 a, dachonva3
chit 6 0,2,4.
.C6 3 cach dat chir s6 24 vao phﬁnm.
.Chon 2 chir s6 tir 3 chit sb trong tdp A4 sau khi bo di chir ) a,,a,da chon va 2 chir

A A A \ . rN . 7 2 ’
sO 2,4 dé x€p vao 2 vi tri con lai ¢c6 4; cach.

Suy ra c6 3.3.4; cach lap phan a,a,a,a,a, ma a,a, # 24

0,5

Nhu vay c6 4; +3.3.42cach 1ap phan a,a,a,a,a, ma hai chit s chan ké nhau dang 24

0,25

Tuong tw ¢6 A; +3.3.4; cach 1ap phan a,a,a,a,a, ma hai chit s6 chin ké nhau dang 42

0,25

Do d6 ta 6 2.(A +3.3.4%) cach lap phan a,a,a,a,a; ma hai chit s6 2 va 4 dting ké
nhau.

0,25

Viy c6 tit ca 3.[ 2.(4; +3.3.47) | = 468 s6 théa méin yéu ciu d& bai.

0,25

(Néu hoc sinh lam theo cdch coi 2 s6 2 va 4 ké nhau la mét phan tir X thi ta ¢é

3.(C}41-C; .31).21=468 (néu hoc sinh khéng néi va logi di truong hop s6 0 ding ddu
thi khéng cho diém, néu cé néi dén triecong hop nay nhung bi sai & truong hop sé 0

ding ddu thi cho 0,5 diém cho phan phia trén khi xét ca nhitng truong hop c6 s6 0
dung dau)

Cau V.
( 430
diém)

1. Cho tam giac ABC c6 trong tdm G . Goi N, P lan luot 13 cac diém thoa min

2BN+5NC =0 va PA=kPC, keR. Tim k dé 3 diém G,P,N thing hang.

2,0

A

B M

Goi M 1a trung diém cua doan thang BC.
Pit PA=kPC = AP = %Iﬁ (vi k =1 khong thoa méin)
Ta co:

2BN +5NC =0 <> 2BC+3NC =0 <> 2BC +3NM +3MC =0

@zB—C+3W+§B—C=a@m:ch

0,5

GP = 4P~ 4G =—4c-L(4B+ac)=| 2L -1 4B
1-k 3

AC—-—AB
3-3k 3

0,5

5




GN = GM + MN = L 720 +ZR’=1(E+R’)+Z(E—E):£R’—E
3 6 6 6 3

0,5
Ma 3 diém G,P,N thing hang nén hai vecto 613,6]\7 cung phuong
—2k -1 1 -2k -1
_ 3 _ 1 —2k-1 4 =7
— 3=3k __3 . 3=3k __ T k=
4 -1 4 3 1-k 3 2
3 3 9
Chui y: Néu hoc sinh sur dung dinh Iy Me-ne-la-us ma khong chirng minh dé xdc dinh k
thi chi cho 0,5 diem. 0,5
2. Cho tam giac nhon ABC ¢6 BC=a,AC=b,AB =c.Goi S la dién tich tam
giac ABC va m,,m,,m, lan luot 1a do dai cac dudng trung tuyén ké tir cac dinh 2,0
A,B,C . Chiung minh rang: a.m,.cos A+b.m,.cos B+c.m,.cosC >3S.
Goi h,,h,,h, 1an luot 1a d6 dai cac duong cao xuét phat tir cac dinh 4, B,C cua tam
giac ABC.
Ta co: S:la.ha @i:i . Tuong tu i:i; 1_c¢
2 h, 28 h, 28 h, 2§
Do d6: a.m,.cos A+b.m,.cosB+c.m_ .cosC =38
a.m,.cosA b.m,.cosB c.m_ _.cosC _3
! + +—= >=
28 28 28 2
m,.cosA m,.cosB m, .cosC_3
4 + +—£ >— (1
h, hy h, 2 0,25
Goi R 1a ban kinh duong tron ngoai tiép tam giac ABC .
2 2
+) Trudc hét ta ching minh m, > b 4;0
B C
K
That vay, goi M 1a trung diém cia BC, trung tuyén AM cét dudng tron ngoai tiép
2 2
tam gidc ABC tai K thi AM.MK = BM.MC = “T hay m, MK = “T
Mit khac ta c6 4K <2R nén MK = AK —AM <2R-m,
a’ , a b*+c* a* o
Suyra m,(2R—m,)>—< 2m,R>m. +— < 2m,R > ——t—
4 4 4 4
2 2 2 2
<:>2maRZb ¢ <:>ma2b ¢
4R
N , a’+c’ a*+b’
+) Tuong tu ta cling c6 m, = sm, 2
4R 4R
0,5
2 2 2
+) Laico h, =bsinC _be va cos 4 _breza
2R 2bc
m b*+c* 2R b+’ -a’ (b2+02)(b2+02_a2)
= —%~cosAd = —_— = OB
h 4R  bc 2bc 4b°c

a




b>+c*)(b* +c* —a’ 0,5
=M cos 4> ( )( - )
h, 4b°c
a’+c*)(a’ +c*-b° a’+b*)(a’ +b*=C°
+) Tuong tu ﬂcosBZ( )( o) ); &COSCZ( )( P )
h, 4a’c h, 4a’b
Suy ra
B+’ )b+’ -a*) (a°+)a’+c*=b*) (a’+b7)(a*+b* ¢
ﬂcosA+ﬂcosB+ﬂcosC2( )( T )+( )( T )+( )(2 > )
h, A h, 4bc 4ac 4a’b
2712 2 0,5

ﬂcosAJrﬂcosB+&cosC26612—])262=§.

h, A h, 4a’bcc 2

Do do (1) dang.

Vay a.m,.cos A+b.m,.cosB+c.m,.cosC >3S. Dau "=" xdy ra khi tam gidc 4BC la 025

tam giac déu. ’
Cau VL Trong mat phang Oxy , cho hinh thang ABCD vudng tai A, D va AB=2DC.
(3,0 Goi H 1a hinh chiéu vudng goc cta diém A4 1én dudng chéo BD va E 1a trung diém
dlém) , 3 -1 ,

cia doan thang HB . Gia sw H (1;-1), C (5,7) va phuong trinh dudng thing 3,0

AE :x—y—-3=0. Tim toa d6 cac dinh 4,B va D cua hinh thang ABCD .

D C
H
d
A B
T E ké dudng thing d song song v6i dudng thing AB.
Goi [ 1a giao diém cua duong thang d va duong thang AD .
K 1a giao diém cua dudng thing d va duong thing AH .

= K latryc tam cua tam gidc DAE = DK | AE 0.5

Xét tam gidc HAB c6 E 1a trung diém cua HBva KE // AB

= K la trung diém cia AH = KE la dudng trung binh cia tam giac HAB

1

=KE//ABva KE 25 AB.

Do d6: KE // DC va KE = DC = Tu giac DCEK 1a hinh binh hanh

= CE//DKma DK 1 AE = CE 1 AE 0,5

Puong thang CE ¢ phuong trinh [a: x+y—1=0. 0.25

Vi E la giao diém cua duong théng CE va AE = Toa dd FE la nghiém cia hé phuong

x+y=1
trinh: Y = E(2;—1) 0,25
x—y=3
Ma E la trung diém cua HB:>B(3;—1) ) 0,5




Duong théng AH c6 phuong trinh: x—1=0.
Toa do di€ém A 1a nghiém cua hé:

x-1=0 x=1
{ :>{ = A(1;,-2).
x—y-3=0 y=-2

Vi Zézzﬁé’:D[%;—lj .

0,5

0,5
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