TRUONG THPT PONG PAU KY THI CHON HOC SINH GIOI CAP TRUONG LAN 2
NAM HOQC: 2020 - 2021

S6 bio danh Moén thi: TOAN - Lép 10 THPT

--------------------------- Thoi gian: 180 phut (khéng ké thoi gian giao dé)

Pé thi ¢6 01 trang - gdm 10 cau

10-x 1

Cau 1. Tim tap xac dinhcua ham ) y=
5+x 2

Cau 2. Cho phuong trinh (x* +ax+1) +a(x* +ax+1)+1=0(1) v6i a 1a tham sb.
a. Gidi phuong trinh v6i a =-2

b. Khi phuong trinh (1) c¢6 nghiém thyc duy nhat. Chimg minh rang a >2.

Cau 3. Choham sé y = f(x) =ax’ +bx+c ¢6 dd thi nhu hinh v& bén.
Tim cac gia tri nguyén cua tham s6 m dé phuong trinh

S (|x])+(m—2) f(|x])+m =3 =0 c6 6 nghi¢m phan biét

Cau 4. Giai phuong trinh

3V3x=2+63x—1+7x—10+4+/3x* =5x+2 =0 -1\, \l/ ’

Cau 5. Giai bat phuong trinh /x —2 —22+2x-5—+/x+1.

2 2 3
Cau 6. Giai h¢ phuong trinh: {5); Y —24xy F3y=2x+ ) =0
xT+y =2
Cau 7. Cho hinh chit nhat ABCD c¢6 AB=2A4D, BC = a . Tinh gia tri nho nhat ctua d6 dai vecto
u=MA+2MB+3MC , trong &6 M 1a diém thay d6i trén duong thing BC.
Cau 8. Cho tam giac ABC vudng tai A, G la trong tam tam giac ABC . Tinh d¢ dai canh AB biét canh
AC = a, va goc gifra hai véc to GBva GC 1a nhé nhét.

Cau 9. Cho tam giac ABC can tai A4, ndi tiép duong tron tam O. Goi D 1a trung diém cua 4B, E la
trong tdm tam giac ADC . Ching minh rang OF L CD .

‘ﬁ—xﬂ+ka)+ 5

X 1-x

Cau 10. V6i x €(0;1), hdy tim gia tri nhé nht cua biéu thirc P =

Hét

Thi sinh khéng dwoc siv dung mdy tinh cam tay. Can bj coi thi khong gidi thich gi thém.



SO GD&DT VINH PHUC DPAP AN DE THI HSG LAN 2 CAP TRUONG
TRUONG THPT PONG PAU NAM HOC 2020-2021 MON TOAN 10
Co 06 trang
Ciu Noi dung Pi¢m
Tim tap xac dinhcua ham ) y= 10-x —l 2,0
S5+x 2
Ham s6 xc dinh khi va chi khi 10— 1> o
S+x 2
0,5
10— 1
1 5 T —>0
Hodcq 5+x 2
x+5#0
20-2x—-5—- 3(5- 5-x)(5+x)=0
x=5-x_ o 36-0 |5-2)(5+x)20 0s
2(5+x) 2(5+x) x+5#0
& -5<x<5 0,5
Vay tap xac dinh ciia ham sb 1a D = (=5;5]. 0,5
\ 2 2 2 r . £
Cho phuong trinh (x +ax+1) +a(x +ax+1)+1:0(1) voi a l1a tham so.
a, Giai phuong trinh véi a =-2 2,0
b, Khi phuong trinh (l) ¢6 nghiém thyc duy nhét. Chting minh ring a>2.
a, vo1 a =—2 phuong trinh (1) thanh
(x* —20+1) =2(x* ~2x+1)+1=0 0,5
& (x-1)' =2(x-1)"+1=0
o (x-1)" =1
2 {x: 0 0,5
=
x=2
b, Xét phuong trinh (xz +ax+1)2 +a(x2 +ax+1)+1 =0 (1)
Dit t=x"+ax+1, khi 46 x> +ax+1-t=0 (2) va phuong trinh da cho tré thanh:
*+ar+1=0 (3). 0.5

Phuong trinh (1) c6 nghiém khi @ va ¢ théamin: a® —4>0 va @’ —4+4t>0.

a’—4>0=a<-2 hay a>2.




Néu a<-2 thi (3) c6 nghiém ¢ >0, khi d6 @’ —4+4¢> 0, suy ra (2) c6 hai nghiém

phan biét, mau thuin véi gia thiét (1) ¢6 nghiém duy nhat.

Néu a =2 thi phuong trinh (3) c6 nghiém ¢ = —1, khi d6 diéukién a® —4+4¢ > 0 khong 0.3
duoc thoa man.
Vay a>2.
2,0
Ta co:
S (d)=-1 05
f2(|x|)+(m—2)f(|x|)+m—3:0<:> .
S () =3-m
Tir d6 thi ham s6 y = f(x) ta suy ra d0 thi ham s6 y = f(|x|) nhu sau:
y
3
0,5
-1
+ Phuong trinh f (|x|) =—1 c¢6 hai nghiém phan biét 0,25
Pé phuong trinh d cho c6 6 nghiém phén biét thi phuong trinh £ (|x|) =3 —m phdicod
0,25
4 nghi¢ém phan bict
S -1<3-m<3<0<m<4. 0.25
Két hop m 12 s6 nguyén nén m {l; 2;3} . 0,25
Giai phuong trinh: 3v/3x -2 +63/x—1+7x—10+4+/3x* —=5x+2 =0 2,0
bKXD: x>1
Taco: 33/3x—2+63x—1+7x—-10+4/3x" =5x+2 =0
0,5
& 3(VBr=2+2x—1)+(3x-2)+24Bx-2.2/x~T+4(x~1)-4=0
& (Var—2+24a 1) +3(v3x—2+2Jx—1)-4=0
N3x=2+2x-1=1 0

= Bx-2+2Jx-1=-4(VN)




SA3x=2+20x-1=1
3(x—1
PRI Gl BP s

V3x-2+1 0,5
3Vx—
S Ax +2 [=0(1
(\/ -2+1 J ()
3Jx-1
Vi—+2>0Vx2>1 nén (1)< Vx-1=0< x=1 (théa man).
V3x-2+1 ( ) ( ) 0,5
Viay phuong trinh d cho ¢6 nghiém duy nhat x=1.
Giai bt phuong trinh vx—2 —2>~/2x =5 —/x+1. 2,0
Diéu kién xac dinh: xzé.
2 0,5
Bét phuong trinh twong duong: Vx—24Jx+1>2x—5+2.
S 2x—142(x—=2)(x+1) > 2x—1+4~/2x—5. 0,5
5 x>6
Sx —9x+18>0 <« 0,5
5 x>6
Sx —9x+18>0 <«
x<
0,5
Vay nghiém ctia bat phuong trinh 13 x > 6 hodc %S x <3.
5x°y—4xy’ +3y° = 2(x+y)=0
Giai h¢ phuong trinh: ) Y 5 4 7 (x+) 2,0
X'ty =2
5x°y—4xy* +3y° = (x> + ¥ )(x+y)=0
Hé da cho & 5 Y 5 4 v =( X Y) 0,25
X +y =2
Ax*y =5xy" +2y° = x> =0 (%)
< 2 2 2
X'+ yt=
y 0,25
Ta théy x = 0 khong 1a nghiém cia hé nén tu PT (*) dat: t:Z ta duoc PT:
x
=1
20 -5 +4t-1=0< 1 0,25
t=—
2
. y=x x=1 x=-1
Khit=1taco: s 5 = \% 0,5
X +y =2 y=1 y=-1




Goi K,D lan luot 13 trung diém AB,AC .
Goi o 1a goc gitra hai véc to GBva GC.

Ta co: cosa = cos(@,@é) = cos(ﬁ,ﬁ?)

o 242 o 22
=—X
Khi ¢t =— tacd: 2 = \/g \% \/g 0,5
2, 2 J2 V2
X +y =2 y=—-=Z y=—"Z
© V5 J5
e ‘ 22 2\ [-242 2
Vay hé da cho c6 4 nghiém (x;y) 1a (l;l);(—l;—l); ; ; ; 0,25
NERVER ) NN
Cho hinh chit nhat ABCD c6 AB=2AD, BC = a . Tinh gia tri nhd nhat cua do dai
- _ _ _ 5 5 ” 2’0
vecto u=MA+2MB +3MC , trong 36 M la diém thay d6i trén duong thang BC.
A 2a B
P H
o
0,5
D C
AB=2AD =2BC =2a .
AC N BD =0 (trung diém cia AC, BD).
ﬁ:]\‘/IZ+2A_/[1§+3A—/[5:(A—/[Z+A_/[E)+2A_/[§+2A—/IE
= 2MD +2MB +2MC = 6MP (véi P la trong tim AOBC). 0.5
‘Z, < 6MP, < PM 1 BC tai M. 0,5
Vi AOBC cantai O,nén P thuc trung tuyén OH va
- 0,5
min‘u‘ = 6PH = 6%0H =20h=2a (Khi M =H).
Cho tam giac ABC vudng tai A, G la trong tam tam giac ABC . Tinh d6 dai canh AB
. , 2,0
biét canh AC = a, va goc giira hai véc to GBva GC' 1a nhé nhat. ,
B
K
A [ 1 G C 0
D )




 DBRC BDCK (ﬂu?é)(@hﬁé)

" DB.KC BD.CK 4BD.CK
0.5
BA.CA + §é.(5§ —Eai) ~BC’ BC?
= =— (Do BA L CA)
4BD.CK 2BD.CK
l/— ——\2 1/— ——\2
2BD.CK < BD* +CK” = Z(BA + BC) +Z(CA + CB)
= %[ABZ +AC? +2BC* +2BA.BC + 2@.@}
0.5
= %[AB2 +AC?* +2BC* +2BA* + 2CA2J (Theo cong thirc hinh chiéu véc to)
_2pc* .
4
Suy ra cosa < —%. Déu bang xay ra khi BD =CK < AB=AC =a.
0.5
Ta c6 goc @ nho nhét khi cosa 10n nhit bang —%. Khid6 AB=a.
Cho tam gidc ABC cin tai A, ndi tiép dudng tron tim O. Goi D la trung diém ctiia AB 20
, E l1a trong tim tam giac 4DC . Chimg minh rang OF 1 CD ’
B\/C
9
Taco: CD=~(Cd+CB)=~(04+0E-20C)

2 2 0
1= == =y (= 1= ==y == 1 == —— ’
OE = —(0A+0D+0c) == 0A+-(0A+03)+0C =—(30A+OB+2OC)

3 3 2 6

Do d6:

CD.OE = (04-+ 0B ~20C). (304 + 0 + 20€) 0.5

< 12CD.OE =304* + OB* —40C* + 404.0B —404.0C

< 12CD.OE = 4.04(0B - OC) = 404CB =0 0.5

(Vi AABC cantai 4 ¢6 O la tim dudng tron ngoai tiép nén 04 L BC )

Do d6 CD.OE =0 <> CD L OF (diéu phai ching minh) 0,5
10 | Véi xe (0;1) , hily tim gia tri nho nhat ctia biéu thirc 2,0




P

=\/l—x(l-i—\/l—x)+ 5
X

1-x

t 5 ot 5(1-1)

bat t=+1-x,0<t<1tadugc P=—+—=—+ +5 0,5
1-t ¢ 1-t t

, t 5(1—t

ApdungBDTCési,tacc’)P=1—+(—)+522\/§+5. 0,5
—t t

Déu “=” xdy ra khi va chi khitz#. 0,5
-7+

Véy]\{é'ﬁl)PzZ\/g+5khix=7Tsx/§ 0.5

Hét




