SO GIAO DUC VA PAO TAO KY THI OLYMPIC 24/3 TINH QUANG NAM

QUANG NAM NAM 2021
: Moén thi : TOAN 10
PE CHINH THUC Thoi gian: 150 phut (khong ké thoi gian giao dé)

Ngay thi:  20/03/2021
Ciu 1 (5,0 diém).
a) Giai phuong trinh 3vx —1+3/3 —x —4v-x* +4x-3-2=0.

—2x—4/xy =0
b) Giai h¢ phuong trinh R
X 4+2x—y+3-2(y-3x-2)/2x-1=0

CAu 2 (4,0 diém).
—x+1+~3-x khi x<3
x> —6x+12 khi x>3
Tim tat ca cac diém trén dd thi (C) c6 tung do bang 4.
b) Cho parabol (P): ¥ =x"+bx+c. Tim cac hé s6 b,c dé (P) di qua A(2;1) va cit
truc hoanh tai hai diém B, C sao cho tam giac IBC déu, v6i I 1a dinh cua (P).
Ciu 3 (4,0 diém).

a) Cho ham s6 y = { c¢6 db thi (C).

L : . 1
a) Tim gid tri nho nhat cia ham s6 f(x) = 3x+2— trén nura khoang [1;+ OO).
X
b) Cho hai s6 thuc dwong X, ¥ thoa man x+ y +xy = 3.

Wy

\/x+3y \/y+3x'

Tim gi4 tri nho nhét ciia biéu thic P =

CAu 4 (3,0 diém).

a) Cho hinh vuéng ABCD, M la trung diém cia BC, N nam trén canh CD sao cho
NC =2ND, K la trung diém cua AB. Hai diém 7, J lan luot 1a trong tam cua hai tam giac
AMN, BCN.

Hay biéu thi vecto I/ theo hai vecto 4B, AD va chimg minh IJ vudng goc véi DK.

b) Cho tam giac ABC ¢b6 AB = 23, 4C = 4,]542’ =150°. Piém M nam trén canh BC

sao cho BAM =120". Tinh d6 dai cac doan thang MB, MC.
CAu 5 (4,0 diém). q

a) Trong mit phang v6i hé toa dd Oxy, cho diém 4(3;1) va duong thing (d) c6 phuong
trinh 2x—y+1=0. Viét phuong trinh dudng tron (C) di qua 4 va tiép xac voi dudng thang
(d) tai B(1;3).

b) Trong mit phang vai hé toa dd Oxy, cho tam giac ABC vudng cén tai B. Cac diém M,
N lan luot 13 trung diém cua 4B, AC va 1(7;3) 1a trong tAm cua tam giac ABN. DPiém E
thuoc canh AC sao cho IE=IA(E khic A) va dudng thing [E c6 phwong trinh
x+2y—13=0. Piém M thudc duong thang (d,):x+3y—12=0, B thuoc dudng thing
(d,):x+y+2=0 va 4 codhoanh dj 16n hon 5. Tim toa do cac diém 4, B, C.

Hét
Thi sinh khong dwoc si dung tai ligu. Can bj coi thi khong giai thich gi thém.
Hovatén thisinh: ........cccovvevceeiveeeeceeeeeaeeeee. Sobaodanh: oo ..
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KY THI OLYMPIC 24/3 TINH QUANG NAM

Ciu Pap 4n Pi¢m
a) Gidi phuong trinh 3\x—1+3/3—x —4y/-x> +4x-3-2=0 2.5
bieukign: 1<x<3.
3Wx—1—4y-x* +4x-3+3/3-x-2=0
S 3Wx—1+3-x)-4J(x-1)B3-x)-2=0 (1)
Pat t =x—1++3-x (t20)= > =2+2/(x-1)(B—-x)
Phuong trinh (2) tré thanh: 3¢t —2(¢* =2)-2=0
t=2
o 200 +3t+2=0 1 '
= —— (loai)
t=2Jx—1+/3—x =2 < x =2 (thoa).
A —2x—+fxy =0
Cz;uﬁl b) Gidi hé phwong trinh yoer \/E 2.5
d(ié’m) X4 2x— p4+3-2(y=3x=2)2x-1=0

Diéu kién xZ%, y20

x=>2
SA2x-1=x-2& 5 =
x*—6x+5=0

Suy ra dugc nghiém cia hé: (5 ; 20).
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Cau 2
4,0
diém)

—x+1++3—-x khi x<3
x*—6x+12 khi x>3
Tim tat cd cdc diém trén do thi (C) cé tung do bang 4.

a) Cho ham sé y = { ¢6 do thi (C).

2,0

o V=—Xx+1+43-x (x<3)
y=4 x+1+Jy3-x=4<JV3-x=x+3

y=x"—6x+12 (x>3)

B s B x = 2(loai) '
y=4ox -6x+12=4< 4 = B(4;4)
X =

Vay c6 hai diém thoa &¢ A(-1;4), B(4;4).

b) Cho parabol (P):y=x"+bx+c. Tim cic hé s6 b,c @é (P) diqua A(2;1) vd cit
truc hoanh tai hai diém B, C sao cho tam gidc IBC déu, véi I la dinh ciia (P).

2,0

Y

L/
\

I

® Parabol y = x +bx+c d qua A(2;1)nén 2b+c =-3(1)

= Phuong trinh hoanh do giao diém cta (P) va truc hoanh la x'+bx+c=0 (@)
(P) cat tryc hoanh tai hai di€ém phan biét B, C
< Phuong trinh (*) ¢6 hai nghiém phéan biét x,,x, <> A=b>—4c>0

_ 2
= Parabol (P) c6 dinh 1(—%; 404” )
= Giasu: B(x,;0), C(x,;0); trong do x,,, la hai nghiém ciapt () |
2
Tam giéc /BC déu khi IH=BC.§<:> 40;]’ ‘=|xl—x2|.§
(4c-b*) s 3 (4c-b*Y ., 3
@T—[(xl+x2) —4x1x2].z @Tz(b —4c).Z
& (B —4c) =12(b* —4c) = b> —de =12 (2)
Tu(Iyva Q) tacohe: 12273 L 10=0 po5c 10=78,
b*—4c=12 c=-3 c=13
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Cau 3
4,0
diém)

’ 4 1
a) Tim gia tri nho nhat cua ham so f(x)=3x +2— trén nwa khoang [1;+ OO).
X

1,5

Dau“="xayrakhi{y | <x=1

2 2

Vay gia tri nho nhit cuia ham s6 f(x) trén nira khoang [1;+ oo) la %

b) Cho hai s6 thuc dwong X,y théa man x+ y + xy = 3.

Wil

\/x+3y \/y+3x'

Tim gid tri nho nhdt ciia biéu thirc P =

2 2
+ t
batr=x+y,1>0,taco: 32x+y+xy£x+y+%=t+—

S 2441220 (t+6)(1—2)20=1>2.
Suyra x+y>2 (ddu “="xay rakhi x= y=1).

P XN X N y\/; _ 2x2 N 2y2
\/x+3y \/y+3x \/4x(x+3y) \/4y(y+3x)
2 2
> B L A bt ding thite Cosi)
| SxH3y Sy+3x
2 2 2 2
24(x+y) (bat dang thirc a_+b_2M véi x>0, y>0)
________ 8x+y) X yooxky o
_x+y>1
52

Suyra: P>1, P=1<x=y=1.Vay minP=1khi x=y=1.
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Cau 4
(3,0
diém)

a) Cho hinh vuéng ABCD c6 canh bang a, M la trung diém cia BC, N nam trén
canh CD sao cho NC =2ND, K la trung diém cia AB. Hai diém I, J lan lwot la

, . I, 1.5
trong tam cua hai tam giac AMN, BCN. Hay biéu thi IJ theo hai vecto AB, AD; =
chung minh 1J vuong goc voi DK .

a y ¢ | D-a-di
l—= — —\ l/— — —
§ :—(AB+AC+AN)——(AA+AM+AN)
3 3
K ——AB+—AC—-=AM
3
' N — 1= == (== 1—=

=~ AB+—(4B+AD)~~| AB+—AD

B AN 2
1— 1

i g ——AB+EAD

SRR NG DU DU —

IJ.DK = (= AB +— AD)(— AB — AD)

ISR S O
| R RS

=—AB"——A4D" =0
6 6

Suy ra IJ vudng goéc voi DK.

b) Cho tam giac ABC ¢6 AB=2\/§,AC=4,E4?7=1500. Piém M nam trén canh L3
—_—

BC sao cho BAM =120°. Tinh MB, MC.

A ; 1 .
2\/5 1500 4 i MB B SAAMB B *-AB.AM.SIH BAM _é
= m S MC Suuue ;.AM.AC.sinZ\ZR' 2

Cach khac :

SAABC = SAAMB + SAAMC

o %.AB.AC.sin BAC = %.AB.AM.sin BAM + %.AM.A C.sin MAC

N %.2\/5 4.5in150° = %.2\/5 AM .sin120° +%.AM.4.sin30°

NEE 1 YNE)

1 I 1
& =234 —==—2V3AM . —+ - AM 4 — & AM =——
V3 2 2 V3 2 2 2 5

2
613

MB =~ AB® + AM? — 2. AB.AM .cos BAM — ==

413

MC =AM + AC? —2.AM . AC.cos MAC = =
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Cau s
4,0
diém)

a) Trong mdt phang véi hé toa dé Oxy, cho diém A(3;1) va dwong thing (d) c6

phwong trinh 2x—y+1=0_ Viét phwong trinh dwong tron (C) di qua A va tiép xic| 1,5

véi dwong thang (d) tai B(1;3).

+ Goi I(a;b) 1a tdm cia dudng tron (C).

+ Bl =(a-1;b-3)

+ (d) c6 mdt vecto chi phuong la u= (1;2)

+ Puong tron (C) tiép xiic véi dwong thang (d) tai B(1;3) nén

Blu=0=1(a-1)+2(b-3)=0<a+2b=7(1)
+ Puong tron (C) di qua A(3;,1) nén A =Bl < a—-b=0 (2)
77

Tu (1) va(2) suyraa =b=—. Suy ral(g;g).

Bén kinh cua duong tron la R=14= #

________________________________________________ 7, 7, 20

Suy phuong trinh duong tron (C): (x—g)2 +( y—g)2 = ry

b) Trong mit phang v6i hé toa dd Oxy, cho tam giac ABC vuéng can tai B. Cac diém

M,N lan luot 14 trung diém ciia 4B, AC va 1(7;3) 1a trong tdm cta tam giac ABN.

Piém E thudc canh AC sao cho [E =14 (E khac A) va duong thang IE c6 -
=

phuong trinh x+2y—13=0. Piém M thudc duong thang (d,):x+3y—12=0, B
thudc duong thang (d,):x+y+2=0 va A4 c6 hoanh do 16n hon 5. Tim toa do
cac diém 4, B, C.

X+2y-13=0

X+y+2=0

(HV: 0,25 diém)

Chirng minh duoc tir gidc BINE ndi tiép va suy ra BIE =90° .

Viét dugc phuong trinh dudng thang B 1a 2x—y—11=0.

Mit khac B thude (d,):x+ y +2 =0 suyra B(3;-5).

M thudc (d,) =M (12 -3m;m)

N {m=3 {M(3;3)
MBMI =0 =
m=1 M(9;1)
[ AGHD oa) O 01y, 4157
A(15:7) . Vay M(9;1), A(15;7).

MN =3MI = N(3;7)

Suyraptdt AC 1a y=7= C(-9;7).
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Ghi chu:

= Trong nhitng ¥ chua phan rd ra 0,25d thi néu cdn Ban Giam khao c6 thé thong nhit ri ra chi
tiét 0,25d, nhung luu y tong diém ca y d6 van khong doi ;

= Néu hoc sinh ¢ cach giai khac ding, chinh xac va logic thi Ban Giam khao thao luan va
thong nhat thang diém cho diém phu hop v6i Huéng din cham.,
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