SO GIAO DUC VA PAO TAOHANQOI  KY THI OLYMPIC DANH CHO HQC SINH
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— ; Mén thi: TOAN 10
BE CHINH THUC Ngay thi: 09/3/2024

Thoi gian lam bai: 150 phut

Cau | (4,0 diém)
Cho ham s6 y =x? —2mx+2m-1 c6 do thi (P) (m la tham s).
1) Chimg minh véi moi M#1, dd thi (P) ludn cét truc hoanh tai hai diém phan biét.
2) Goi A, B la hai giao diém phan biét cta d6 thi (P) véi truc hoanh,C 1a giao diém
cua do thi (P) véi tryc tung va G la trong tm cua tam gidc ABC. Tim tap hop
trong tdm G ctla tam gidc ABC khi m thay doi.
Cau 1l (5,0 diem)

1) Giai phuong trinh 2X* —11X+23= X +1.

2) Mot nong trai du dinh trong ca rét va khoai tay trén khu dat c6 dién tich 5 ha. Bé cham
bon cac loai cAy ndy, nong trai phai dung phan vi sinh. Néu trong ca rét trén 1 ha can
ding 3 tan phan vi sinh va thu dugc 50 triéu dong tién 14i. Néu trong khoai tay trén 1 ha
can ding 5 tan phan vi sinh va thu dugc 75 tridu dong tién 14i. Hoi nong trai can trong
mdi loai cay trén dién tich 13 bao nhiéu dé thu duoc tong sb tién 14i cao nhat? Biét rang sb
phén vi sinh can dung khong duoc vuot qua 18 tan.

cau 1 (4,0 diém)
Cho tap hop A={0;1;2;3;4;5;6;7;8;9}.

1) Tirtap A 1ap duoc bao nhiéu sd ty nhién c6 5 chit s6 d6i mot khac nhau?

2) Tutap A lép dugc bao nhiéu sb tu npién c6 8 ch~fr s6, trong d6 co hai chir s6 1¢ khac nhau
va ba chit s6 chan khac nhau, ma moi chit s6 chan c6 mat diing hai 1an?

Cau 1V (4,0 diém)
Cho diém A di dong trén nira duong tron tm O, duong kinh BC =3cm (A khéng triing B,C).

1) Goi E 1a diém thudc doan thing AB sao cho AB=3AE. Hay biéu thi cic vecto AO; CE
theo hai vecto AB va AC. Ching minh AO vudng goéc v6i CE khi va chi khi

AB? =3AC?.

2) Vé6i AC=x; AB=y va M 1a mot diém bat ki, tim gia tri 16n nhét cua biéu thirc
P =—18MA? + x*MB? + y*MC?.
Cau V (3,0 diém) Trong mit phang voi hé truc toa d6 OXxy, cho hinh chit nhat ABCD ¢
AB =2BC. Piém M(L 2) 1a trung diém cia doan AB va N (2;—1) 1a diém thudc doan CD
théa man CN =3ND.

1) Tinh d6 dai BC, AN.

2) Viét phuong trinh tong quat duong thang AD.

Ho tén va chir ki cua can b coi thi so 1: Ho tén va chir ki ctia can bo coi thi so 2:
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HUONG DAN CHAM
Cau Noi dung Piém
Cg% (;-1 Cho ham s6 y =Xx* —2mx+2m—1 ¢6 dd thj (P) (m la tham s0).
’ 1) Ching minh v6i moi M#1, d6 thi (P) ludn cét truc hoanh tai hai diém phéan
biét.
Phuong trinh hoanh d¢ giao diém cta do thi (P) va tryc hoanh 1a x* —2mx+2m-1=0 (1) | 05
Dé do thi (P) cat tryc hoanh tai hai diém phan biét A va B diéu kién can va du 1a phuong
trinh (1) ¢6 hai nghiém phan biét 0,5
SAN=m—(2m-1)>0 < (m-1)° >0 = m=1, 05
Vay, v6i m=1 thi d6 thi (P) cét truc hoanh tai hai diém phén biét. 05
C;l; 11-2 2) Goi A, B 12 hai giao diém phan biét ctia d0 thi (P) véi truc hoanh, C 1a giao diém
ctia do thi (P) véi truc tung ,...
Goi C 1a giao diém cua do thi (P) véi tryc tung, suy ra C (O; 2m—1).
Goi A(X,;0), B(%5;0). Tacd x, +x, =2m. 0.5
Toa d6 trong tam G cua tam giac ABC la
_XatXg+X _2m+0 _2m
3 3 3 ; 0,5
e = Yat¥e+Ye 0+0+2m-1_ 2m-1
3 3 3
Tu do suy ra Xg —Yg :% hay 3x; —3Yy; —1=0.
Dom==1 nén xG;t%, yG;ﬁ%. 05
Vay, tap hop trong tdim G cua tam giac ABC khi m thay do6i 1a duong thang
A:3x—3y—1=0 bo di diém (%%) 05
Cg’l:)lgl Gidi phuong trinh: 2x* —11x+23= 4\/m.

PK: X>-1. (1) ©2(x* =6X+9) + (X +1—-4Jx+1+4)=0

0,5




2(x=3)* + (Xx+1-2)*=0(*)

0,5

) N x-3=0
Do a“ >0(Va) nén pt(*) <

05
JX+1-2=0
<> X=3. Vay pt di cho c6 1 nghiém x=3. 05
Caull.2 | Mt ndng trai du dinh trong ca rot va khoai tay trén khu dat c6 dién tich 5 ha. ...
3,0d
Gia sir trong x(ha) ca rét va y(ha) khoai tay. Piéu kién: x>0,y >0va X+ y <5
S6 phan vi sinh can dung 1a : 3X+5Y (tan)
Taco 3x+5y <18 05
S6 tién thu dugc 1a T =50x+ 75y (triéu dong).
Tacan tim X, Y thoa man:
x>0,y>0
X+Yy<5 (N 0,5
3x+5y<18
sao cho T =50x+ 75y dat gid tri 16n nhat.
Trén mit phang toa @6 OXy v& cac duong thang d, 1 Xx+y=5; d,:3x+5y=18
Duong thang d, cét truc hoanh tai diém C(5;0), cit truc tung tai diém E(0;5).
Puong thang d, cat truc hoanh tai diém D(6;0), cat tryc tung tai diém 05
18
Al 0;—|.
5
Biéu dién hinh hoc tap nghiém cta hé bat phuong trinh (I) 1a mién da giac OABC .
Le
I 05
5
X = 0 = —
x=0 Xx=5 =3
=T =0, =T =250; 18=T=270; =>T=2875 | .
y=0 y=0 y=" y= 3 !
2
Vay dé thu duoc tong s tién 13i cao nhat thi nong trai trong 3,5 ha ca rot va 1,5 ha khoai 05
tay. ’
Cau
.1 | Cho tap hop A={0;1;2;3;4;5;6;7;8;9}

2,0d




1) Tutap A 1ap duoc bao nhiéu s ty nhién ¢ 5 chir s8 doi mot khac nhau?

Goi so can tim la abcde,a#0.

e Chon a ¢6 9 cach, Lo
e Chon b,c,d,e tir9 chir s8 con lai ¢ Ay =3024 cach.
1,0
Vay c6 9x3024 =27216.
Cau 2) Tu tap A 1ap duoc bao nhiéu sb tuy nhién co6 8 chir s6, trong d6 c6 hai chir sd
1.2 1€ khéac nhau va ba chit s6 chan khac nhau, ma moi chir s6 chan c6 mat diing
2,0d hai lan?
Trudng hep 1: Xét cac 56 ¢ 8 chir 50, trong d6 c6 hai chir 5O 1¢ khac nhau va ba chit s0
chan khac nhau ma moi chir s6 chan c6 mat ding hai lan, bao gom ca chir so 0 ¢6 the ding
dau. 0,5
+ Chon 2 chit s6 1¢ khac nhau va 3 chit s6 chin khac nhau c6 CZC: (cach).
+ Vi mbi cach chon trén ta co: s6 ¢6 8 chit sd, trong d6 co hai chir s 1¢ khac nhau va ba
P ~ P \ | .
chir s6 chan khac nhau ma moi chir s6 chan c6 mat dang hai lan la: 2|2'|2| (s0). 05
I .
Trudng hop nay c6: C2.C? % =504000 (s0).
Truong hop 2: Xet cac sO ¢o 8 chir s0, trong do ¢o hai chir sO 1é khac nhau va ba chir sO
chan khac nhau ma moi chir s6 chan ¢ mat ding hai lan, ma chir so 0 ding dau.
+ Chon 2 chit s6 1¢ khac nhau va 2 chit s6 chin khac nhau c6 CZC? (cach). 0.5
+ Vi mdi cach chon trén ta c6: s ¢6 8 chit s, trong d6 c6 hai chir s 1¢ khac nhau va hai
P ~ R \ 1 .
chir s6 chan khac nhau ma moi chir s6 chan c6 mat dang hai lan la: % (s0).
| ’ 121
Trudng hop nay c6: C? .Cf.L =75600 (s0).
2121 ’ 0,5
Vay c6: 504000 — 75600 = 428400 (s0).
Cau | Cho diém Adi dong trén nua duong tron tdm O duong kinh BC =3cm, (Akhdng
Iz\{;'.ld trung B,C).
’ 1) Goi E la diém thudc doan thing AB sao cho AB =3AE. Hiy biéu thi cic vecto
m; CE theo hai vecto AB va AC .
= lirs o\ A aem am L am E
AO:E(AB+AC); CE=AE-AC=_AB-AC.
’ W 1,0
I'I *,
Ea . ,r'f x\\
e, xxx
f.: HHH""‘-HHH\\
_!1 ri |
F— . -?..c
*AO L CE <> AOCE =0
S . 0,5
& 1(AB+ Ac).(1 AB - AC) =0
2 3
1 , 0,5
< =-AB -AC =0
3 0,5

< AB? =3AC*.




Cau
V.2
15d

2) Vi AC=x; AB=yvaM 1a mot diém bét ki, tim gi tri 16n nhét cua biéu thirc
P =—18MA? + x*MB? + y’MC?.

Goi AH 1a duong cao cua tam giac ABC. B
Ta xac dinh | thda man

~181A+x*IB+Yy?IC =0
< -181A+(9-y?)IB+y’IC =0
< -18IA+9IB+Yy?BC =0

<> —18IA+9IB+9BH =0 <> —18IA+9IH =0
<1 d6i ximg v6i H qua A.

0,5

P =—18(MI +1A) +* (MI +1B) +y?(MI +1C)

P=(-18+x*+y*)MI” +2W.(—18|A+ X2 1B +y° |(:)—18|A2 +X°1B% + y2IC?
P =(-18+X"+y*)MI” ~18IA° + X*IB” + y*IC*

P =-9MI” —18AH”+ X’ (4AH’ + HB? )+ y* (4AH’ + HC?)

P =-9MI® —18AH” +X* (y* +3AH?)+y*(x* +3AH?)

P=-9MI*+9AH? +2x°y?
P =—9MI* +3x%y?

0,5

32
P<3x’y’ < [X ;yJ 233 Véay GTLN cua P la %@ X_y_T

M=I

0,5

CauVv
3,0d

Trong mit phang véi hé truc toa 6 OXy, cho hinh chit nhat ABCD c6 AB =2BC. Piém
M(L 2) 1a trung diém cta doan AB va N(2;-1) la diém thude doan CD thoa man
CN =3ND.

1) Tinhdo dai BC, AN,

2) Viét phuong trinh tong quat duong thang AD.

bat BC=a>0, taco

2 2 2
MN? =a?+[ 8] 232 9022
2 4 4

s a?=8<a=2/2.
Mit khac tam giac AMN céan tai N nén

AN = MN = +/10. N

1,0

Goi A(X,Y).Khido6

AM = 2\/_ (1—X)2+(2—Y)2=8 {x2+y2—2x—4y=3
2 2 A 2 2
AN = J_ (2-x)’ +(-1-y) =10 (X +y’—4x+2y=5

0,5




x=3y-1 x=3y-1
= 2 2 _ = 2 ’
X“+y —4x+2y=5 |(3y-1) +y*-4(3y-1)+2y=5
x=3y-1
y=0 Xx=-1y=0 05
= g Olxo10, .8
=— 575
y 5
+) Néu A(-10). Puong thing AD di qua A va vudng goc voi dudong thing AM nén 05
phuong trinh duong thang AD 1a X+ Yy+1=0.
e 19 8 N 2 . \ A r 7. \ < A
+) Néu A(g,g) . Duong thang AD di qua A va vudng goc véi duong thaing AM nén
0,5

phuong trinh duong thang AD la 7X—y—25=0.

Luu y:

Hoc sinh lam theo cdch khdc ding van cho diém tdi da.



