SO GD&PT HA NOI PE THI OLYMPIC NAM HOQC 2020-2021

LIEN CUM TRUONG THPT MON TOAN LOP 10
THANH XUAN- CAU GIAY Thoi gian lam bai: 150 phiit
ME LINH- SOC SON (Pé thi gom 01 trang)

PONG ANH

Bai 1. (5 diém)

1. Tim tham s b, csao cho ham s6 Y = f (X) = X* +bX + € ¢6 d6 thi 1a mot dudng parabol
véidinh 1a 1(-2;5).

2. Lap bang bién thién ctia ham s6 y = X—3+|2x—4|. Tir d6 hay tim tham s6 m sao cho
phuong trinh X+ |2X —4| =M ¢6 nghiém duy nhét.
Bai 2. (4 diém)

1. Giai phuong trinh v/4x* =1 =~/2x+1+ (x=1)(+/2x -1 -1).

2. Biét f(X)=x"-2mx+n=0,vxeR. Tim tham sé6 M, N d& bidu thuc

P =5m-+n+-+/n dat gid tri nho nhét.
Bai 3. (2 diém)

X—2y*=-3
Giai hé phuong trinh .
P ¢ JX+2+2y=3

Bai 4. (8 diém)
1. Cho hinh chit nhat ABCD véi AB =342, AD =+/3. Goi O 14 giao diém cta hai duong
chéo AC va BD, | va G lan luot 1 trung diém ctia CD va OB.

a) Chiing minh rang E:%(E—ﬁ) va E:%E—gﬁ

b) Ching minh rang Al L IG.
¢) Tim tap hop cac diém M sao cho MA? + MB? + MC? + MD? =37.
2. Cho tam gi4c ABC c¢6 BC =a, BAC = 60°. Tam giac ABC ¢ hai duong trung tuyén BM
va CN vudng goc véi nhau tai trong tdm G. Tinh theo a dién tich tam giac ABC.
Bai 5. (1 diém)
Cho tam gidc ABC ¢ chu vi bing 3 va d¢ dai 3 canh cua tam gi4c 1a a, b, c.

Chutng minh rang 4(a® +b® +¢*) +15abc > 27.
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Bai Pip 4n Pié¢m
1.1. Vi parabol c6 dinh 1(-2;5) nén _—b:—z
2
1,0
N -A 1,0
va f(-2)=5 (hoac — =5 ,
(-2)=5 (hoac 12 )
. e b— 0175
Khi do:
4-2b+c=5
b=4 0,75
<:>{ . Vay b=4, c=9.
c=9
, X—3+2x—-4 khix>2 (3x—7 khix>2 0,5
1.2. Tacod: y=x—-3+|2x—4|= _ = _ .
X—=3+4-2x khix<2 |-x+1khix<2
-Ham s6 dong bién trén khoang (2;+<0), ham sb nghich bién trén khoang
(=2} 2).
-BBT
Bai 1 0,5
X -
+00 +00
y
-1
-Ta c6: PT < x-3+[2x—4=m-3, tr BBT ta thdy PT c0 nghiém duy nhat
om-3=-lm=2. 0,5
. 1
2.1. bK: x>=.
2 0,5
PT o Vv2x+1(v/2x-1-1) = (x-1)(¥2x-1-1)
o (W2x-1-D(/2x+1-x+1) =0 0,5
+) V2x-1-1=0e V2x-1=1o 2x-1=1< x =1(TM). 0,5
+) V2Xx+1-x+1=02x+1=x-1< x-120
- B 2x+1=(x—1)2 0,5




Xx>1

x=1 0 4(TM)
=S Si[x=0x= :
X —4x=0 { 05
Xx=4
Bai 2 | Vay: Xe{];4}.
(4d) 2.2. Vi f(x)=0,vxeR vahésda=1>0nén A'=m’—n<0<n>m’. 0,5
Taco: P=5m+n++h>5m+m?+|m| 0,25
Ta lai c6: m” +5m+|m|=m’+4m+4+(m+|m)—4=(m+2)* +(m+|m[) - 4 0,25
Vi (m+2)°>0 0,25
m=-2 0,25
N X - m:—2
va |m/=-m=|m+m=>=0= P>-4. Dau “=" khi {m<0 <:>{n_4 :
n=m? -
Vay MinP=-4 khi m=-2&n=4.
bK: x>-2.
Tach: Vx+2=3-2y 0,5
.. 3-2y=>0 ys§
Bai 3 { , & 2 0,5
(2d) X+2=(3=2Y)" |y _4y? 12y47
Thé x theo y vao PT con lai ta duoc:
4y ~12y+7-2y* =3 2y*-12y+10=0<= y* -6y +5=0 0,5
y=1(TM) L. N . 0,5
.Vé6iy=1thl x=-1.V YY) =(-11).
c{y:S(KTM) o1y= X ay (x;y)=(-11)
4.1a.
J3
11 1
-Ta co: OG :EDB :E(AB—AD).
4 4
1— 1

Tacéd: 1G=10+0G :§E+ZDB




Bal4 | a5, le-ap) -1as-3ab L
(8d) 2 4 4 4
4.1b.Tact: Al = AD+DI = AD+ A8 05
:E.m:(iﬁ_ﬁmj.[mimj 0.5
4 4 2
Vi AB L AD = AB.AD =0, theo gia thiét AB=32; AD =+/3 0,5
nén IGAI =g -3 ap?=t18-33-0= a1 L 1G
8 4 8 4 0,5
4.1c
Taco: OA+OB+0OC+0D =0 0,25
nén 0,25
MAZ? + MB? + MC? + MD? = (MO + OA)? + (MO + OB)? + (MO + OC)? + (MO + OD)?
=4MO’ +OA? +OB® + OC? + OD? = 4MO?* + 4.0A° 0,25
=40M? +4.0A* =40M? + AC* =40M?* +21=37 < OM? =4 < OM =2. 0,25
Vay tap hop céac diém M la duong tron tdm O ban kinh bang 2.
4.2 Bat AB=c, AC=b. Theo dinh ly Pytago, ta c6: BC* = BG* + CG? 0,5
2 2 2 0’5
o a’ =g(m§ +m?) =W < b®+c” =53
Theo dinh ly cosin trong tam giac ABC, ta co:
a’ =b® +c* —2bc.cos A =5a* — 2bc.cos60° = 5a” —bc = bc = 4a°. 0,5
. . 0,5
Do d6: S5 = %bc.sm A= %.4a2.sm 60° = a/3.
Ta co: 0,25
E =4(a® +b’® +¢® —3abc) + 27abc = 4(a+b +c)(a’* +b* + c* —ab —bc —ca) + 27abc
=12(a® +b*+c? —ab—bc—ca) + 27abc.
Chtrng minh dugc: abc > (a+b—c)(b+c—a)(c+a-hb) 0,25
Bai 5
1) Ma a+b+c=3 nén abc > (3—2a)(3—-2b)(3—2c)
< abc>27-18(a+b+c)+12(ab+bc+ca)—8abc
<> 9abc >12(ab +bc +ca) — 27 <> 3abc > 4(ab +bc +ca) —9. 0,25
Do do:
E >12(a’*+b® +c*—ab—bc—ca)+9.[4(ab+bc+ca)—-9] =12(a+b+c)*>-81=27. 0,25

DA4u “=" khi a=b=c=1.
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