SO GIAO DUC VA PAO TAO HA NOI Ki THI CHON HQC SINH GIOI CUM LOP 10

CUM TRUONG THPT NAM HOC 2021 - 2022
- - - Mén thi: TOAN
DE CHINH THUC Thoi gian lam bai: 150 phut

Bai | (4,0 diém) Cho Parabol (P):y =x? +2x — 3.
1) Lap bang bién thién va v& d6 thi (P).
2) Tim toa d6 diém M thudc (P) sao cho khoang cach tr M dén duodng thiang y = 4x — 7
dat gid tri nho nhat.
Bai 11 (6,0 diém)
X?+y?—xy =1

1) Giai hé ph trinh :
) Giai h¢ phuong trin {X+y+xy—3

2) Giai phuong trinh sau:

a) V2X* —=3x =5 =x —1;
b) VX2 —=3Xx +2 +6 = 24X =1 + 3y/x — 2.

Bai 111 (4,0 diém) Cho ba sb duong a,b,cthéa min a +b+c = 3.

3 3
1) Chimg minh E‘—2+a—zza+b.

3 3 3
N S , I -2 , a C

2) Tim gi& tri nho nhat cua biéu thtc P = — + — + —.

b> ¢* a’

Bai IV (3,0 diém) Cho tam gidc déu ABC ¢0 canh bang a. Goi G 1a trong tim tam giac, M 2
mot diém thoa man MA +2MB + 3MC = 0.

1) Chirng minh: 6GM =AC .

2) Goi D,E,F la hinh chiéu cia M 1én cac canh BC,CA,AB. Tinh [MD +ME +MF

theo a.
Bai V (3,0 diém) Trong mit phang toa do Oxy , cho tam giac ABC c6 cac duong cao AD, BE,CF.
Biét diém E(5,4), diém F(1,2) va phuong trinh duong thang BC lay =1.
1) Viét phuong trinh dudng thang EF va tim toa do trung diém cua BC.
2) Tinh dién tich tam giac DEF.



SO GIAO DUC VA PAO TAO HA NOI

KI THI CHON HOQC SINH GIOI CUM LOP 10

CUM TRUONG THPT NAM HOQC 2021 - 2022
: . - Mén thi: TOAN
HUONG DAN CHAM
Bai | Cau | Noi dung diém
(4,0d) ’
Pinh 1(-1-4) 0,25
Bang bién thién:
X —00 -1 +00
+00 —+00
y \ -4 / 0,5
D6 thi: 0,25
(P) Giao voi truc OX: (—3; O) : (ZL' 0) Y
0,25
(P) Giao voi tryc Oy: (O; —3)
V& dd thi ham s6
. , 0,5
(Chu y: hoc sin}l biéu dién toa do cac di€m trén hinh =
v€ van dugc diém toi da)
2 Goi M(x,y)e(P) suyra y=x*+2x-3 0,25
_Ax+7 [X*—2x+4
Kni d6 d(M.d)- " | | 05
17 17
Ta co: ‘xz —2x+4‘ =‘(x—1)2 +3‘ >3
Suy ra d(M,d)zg\/l_?. 0.5
17
PR 317
Suy ra gi4 tri nhé nhat cta d(M,d)—T. 05
Dau bang xay ra khi x =1,y =0.
Vay M (1,0). 0,25
2 |11 X?+y?—xy =1 (X +y)’ —3xy =1
(6,0d) &
X+Yy+Xy =3 X+Yy+Xy =3 0,25
X+y=S
Dit y
{xy =P 0,25




H¢ phuong trinh tré thanh

§?-3P =1 S?+35-10=0 S=2P =1 0.5
@ 1
S+P =3 P=3-S S=-5P =8
V6i S =-5P =8 suyra X,y la nghi€ém cua phuong trinh 05
X2 +5X +8 =0 (v6nghiém) ’
V6i S =2,P =1 suyra X,y la nghiém cta phuong trinh
X?2-2X +1=0< X =1lsuyrax =y =1 05
Vay hé c¢6 nghi¢m la (x,y)z(l;l)
2a - x=1 X >1
2X°-3-5=x-1< =
2x°-x-5=(x-1)  [X'~x-6=0 1,0
X >1
& <[ x =-2(1) . Vay phuong trinh c6 nghiém la:x = 3 1.0
X = 3(tm)
2b
. Jx-1=a
Diéu kién X > 2. Dat 0,5
Jx-2=b
a=3
Phuong trinh tro thanhab+6=2a+3b < @ -3)(h-2) =0 < b2 0,5
Vé6i a=3< x=10(tm)
Vé6i b=2<< x=6(tm) 1,0
Vay tap nghiém cua phuong trinh 1a S ={6;10}.
3 |1 Bién doi :
(4,0d) a® b’
b—2+—22a+b < a’+b® >abh’ +adh’ <:>a3(a2—b2)—b3(a2—b2)20 1,0
a
<:>(az—bz)(a3—b3)20<:>(a—b)2(a +b)(a2+ab+b2)20 10
2 , a’
Ap dung bdt Cauchy ta co: b—2+b+b23a
3 3 1,0
—+C+Cc2>23P; s +at+ax3
C a
Suyra
3 3 3 3 3 3
a—+b—+c—+2a+b+c >3@+b+c :>a—+b—+c—2a+b+c:3
2 2 2 2 2 2
b ¢ a b ¢ a 1,0

Dau bang xay ra khi a =b=c =1
Vay gia tri nho nhat cua P bang 3 khia =b =c =1.




Taco: GM =AM -AG

0,25

(3,0d)
Tacs MA +2MB +3MC =0 = AM =%AB +%AC 0,25
P . ., 1 1
Ta c6 G 1a trong tdm tam giac ABC = AG = gAB +§AC 0,25
Suyramzéﬁzﬁzﬁ 0,25
Tir M ké cac duong thang song song v6i 3 canh
cua tam giac, cat cac caqh nay tai P,Q,H,K,LJ.
Suy ra D,E,F Ia trung di€ém céac canh HK, 1J,
PQ.
0,5
Suyra = MD :—(MH +|\/|K) . ME =—(|v|| +MJ);
2 2
o 0,5
— MF =E(MP +MQ)
Suyra = MD +ME +MF :%(MH + MK +W+MJ +MP +MQ)
1 0,5
=§(MA+MB +|v|c)
Ma (MA+I\/IB +MC):3MG — MD +ME +MF =§W=%CT
0,5
| 1 a
:>‘MD+I\/IE +MF|=2AC =2
4 4
5 f EE(A A
(3.0d) Taco: EF(—4,-2)/ /(21) 0.25
E
Suy ra pt duong thang EF 1a: F
X-2y+3=0 0,25
B M




Goi M 1a trung diém BC suy ra M(x, 1). 0,25
Chimg minh ME =MF(:%BC) 0,5
Suyra (x -5) +(1-4) =(x -1) +(1-2) &8 -32=0x =4 0,5
Vay toa do trung diém BC la: M (4,1). 0,25
Goi F” ddi xtg v6i F qua BC suy ra F '(1,0). 0,25
Chung minh DA 1a phan giac ctia goc EDF suy ra F’, D, E thang hang 0,25
PtEF’: x-y-1=0

Suy ra toa d6 diém D(2,1). 0,25

2-21+3
Suyras,,. =%d(D,EF).EF =%g.2\/§=3 0,25

5




