SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN
TINH YEN BAI NAM HQC 2020 — 2021
Mo6n thi: Toan
Thoi gian: 150 phut
. Khoa thi ngay: 20/07/2020
Céu 1. (1,5 diém)

, B 5 0
Cho biéu thirc P = \/;‘H_\/; 1+4\/; : M a>
Ja-1 Va+1 Ja+1 \az=l

1) Rat gon biéu thic P 7
2) Tim tat ca cac gia tri cua adé P>?2
Ciu 2. (3,0 diém)
1. Cho parabol (P): y =2x"va duong thang (d): y =2x+m—1,mla tham s6. Tim
tat ca cc gia tri clia tham s6 m dé parabol (P)cat duong thang (d )tai hai diem

co hoanh do x,x,thoa man ‘xl - xz‘ =1

2
2. Giai phuong trinh : XX oSl +x+4
VXT+x+10

x*—4x+2y=0

3. Giai hé phuong trinh: )
(2x-»") +4-2y=0

Cau 3. (3,5 diém) , ,

Cho hinh vudéng ABCD ni ti€p dudng tron tdm O, ban kinh R.Trén tia doi cua tia
BAlay diem M khéc B.Ké BH vudng géc véi CM (H € CM ).Goi K 1a giao diém cia
OH véi BC

1) Chirng minh tr gisc BHCOnoi tiép, HO la tia phan giac ciia BHC

2) Ching minh BK.BH = CK.MH

3) Goi /1a trung diém cua canh AD,tia BI cat duong tron (O )tai E. Tinh d6 dai doan
thing DE theo R

4) Pudng tron ngoai tiép tam gidac BHM cit duong tron (O)tai N (N khac B). Ching
minh ba diém M, N, K thing hang

Cau 4. (1,0 diém)

1. Tim tit ca cac sd ty nhién nsao cho 4 =n’ +2n+81a s6 chinh phuong

2. Cho biéu thic P =ab (a + b)+ 2,v0i a,bla cac s6 nguyén. Chirng minh ring néu

gié trj cua biéu thirc P chia hét cho 3 thi a —b chia hét cho 3
Céu 5. (1,0 diém) , 7

1. Cho cac so thuc a,b,cduong. Tim gia tri 16n nhat ctia biéu thirc sau:

2a b c
P= + +
\/(a + b)(a + c) \/(b + c)(b + a) \/(c + a)(c + b)
2. Cho 2§ diém nam trong hodc nﬁ’m trén ganh cua mdt luc giac déu canh 6¢m. Chung
minh rang c6 it nhat hai trong s6 cac diém da cho c6 khoang cach khong vuot qua
3cm




DAP AN
Cau 1.
1) V61 a>0,a # 1ta co:

(\/EH) (\/— 1)+4\/_(a 1) ax/;(\/;H)

(\/_ 1Xx/5+1) Ja +1
a+2Ja+1-a+2Ja-1+4aJa—4Ja
- a—1 .a\/;
4a\/_ 1 4
a—1 a\/_

2) Tlmade P>2

P>2& >2& 150 2% 5 0o 1<a<3(tmdk)
a—1 a—1 a—1

Vay 1<a<3thi P>2

Cau 2.

1) Phuong trinh hoanh d¢ giao diém: 2x” —2x —m +1=0(*)
(P)cdt duong thang (d )tai hai diém phan biét khi va chi khi A'=2m—-1>0<m >%
Goi x,,x,1a nghiém cua (*)khi d6 x,,x,1a hoanh d¢ giao diém cua (d)va (P). Theo h¢
x +x,=1
thirc Vi — et , ta co: 1—m
XX, =———
2
1—
Do d6 |x, —x,| =1 (x, +x,)—4xx, =1 & 1—4.7’”:1@ m =1(tmdk)
Vay m=1
2) Piéu kién x4c dinh : x e [

Pit t =+/x” + x+4,¢>0. Phuong trinh tré thanh:

(Ji)(THz) (1-2)= O<:>(t—2)£

t=2 t=2
— 1 (tmdk)

=
Ve +6=1+2 |t=—

2




=0
*)t=2:>\/x2+x+4=2<:{x |
X=-

*)t:l:> x2+x+4=l<:>x2+x+1—5=O(W\7)
2 2 4

Vay phuong trinh ¢6 nghiém x=-1,x=0
¥ —4x+2y=0 (1)

@x-»*) +4-2y=0 (2)
Cong vé cua hai phuong trinh (1)va (2)ta duoc:

(2x—yz)2+xz—4x+4:0<:>(2x—y2)2+(x—2)2 =0

3) Giai h¢ phuong trinh: {

{x:2
{2)5—)}2:0 {XIZ y=2
= =

x—2=0 y2=4<::> x=2
{y=—2
Thir lai ta thdy x =2,y =2théa man
Vay x=2,y=2
Cau 3.

D

1) Theo gia thiét BH 1 CM = BHC =90°. Vi ABCD 14 hinh vuéng nén BOC = 90"

Suy ra BHC + BOC =180° = BHCO1a t& giac ndi tiép

2) Theo chirng minh ¢ phan a) ta c6 HK 1a phan giac cia AHBC nén CBj—i = lé—[[j(l)



BH MH

Mt khac dé thiy AHMB [IAHBC
it khac dé thay (gg):>CH BH()

T (l)va(2)suyra: BK = MH < BK.BH =CK.MH
CK BH
3) Tacod: AABI UAEDI(g.g2) :% _b < DE = AB.ID
AB IB IB
Xét AABD vudng can c6 BD =2Rnén AD = AB = R2,I4=1ID :%AD :RT\/E
Ap dung dinh Iy Pytago cho tam giac vudng ABI ta co:
IB=NAB* + A’ :RT‘/E.
o) R~/10
Vay DE = =
R\10 5
2
4. Ta ching minh M, K, Dthang hang
That vay, Goi K'la giao diém cia MDva BC
Vi BM //CD nén theo dinh 1y Ta — let ta co: BR'_BM _BM (3)(V1 AD = BC)
CK' AD

Ma AHMB [1AHBC(g.g) = M _ HB

BC HC

Mt khac theo chimg minh cau b) ta c6: ~0 = P& _ BM _BR 4
HC CK  BC CK

Tu (3),(4)ta co: BR°_BK =K'=K
CK' CK
Vay M,K,Dthiang hang (5)
*Ta ching minh M, N, D thing hang
That vay
Vi BH L MC nén dudng tron ngoai tiép ABHM c¢6 dudn kinh BM = BNM =90°
Vi BDla duong kinh cua duong tron (O) nén BND =90° (g6c ndi tiép chan nira duong
tron (O))
Tur d6 suy ra BNM + BND =180° = M, N, Dthing hang (6)
Tir (5) va (6) suy ra K, N, M thing hang
Cau 4.
1. Bat n® +2n+8=k*(ke D)



k+n+1=7
(dok+n+1>k—-n—-1ell)

<:>(k+n+1)(k—n—1):7<:>{k_n_1:1

k=4 5
= = A4=16=4
n

Vay n=2

2. Tacé ab(a+b)+2chia hét cho 3, suy ra ab(a +b)chia cho 3 du 1
= 256 a, b khong chia hét cho 3 va phai c6 cung sd du khi chia cho 3
Gia st a,bdéu chia cho 3 du 1 thi ab(a+b)chia cho 3 du 2 (trai gia thiét)
Nén a,bdéu chia cho 3 du 2. Vay (a—b)3

Cau S.
1) Ap dung bat ding thic AM — GM ta c6:

b
P ZaJ 2a N o) 2b j+ 20}
a+b)\a+c b+c \b+a c+a)l c
<
2

1{ 2a 2a 1 1| 2¢
< — + +— + +—
2 a+b a+c 20 b+¢c b+a 2l c+a c+b

b c
:l ( 2a + 2b )+( 2a + 2¢ j+ 2 2 :l(2+2+l):2
2{\a+b b+a a+c c+a b+c c+b 2 2) 4

+

2a  2a
a+b a+c
b
Ping thirc xay ra < 2 - 2b <a=T7b=Tc

b+c b+a
c

2 2
c+b c+a

Vay MaxPz%@a:7b=7c



2) Gia sir 25 diém di cho ndm trong hodc ndm trén canh cta luc giac déu ndi tiép
duong tron (O)

A 0

B

A M

+N&i O voi 6 dinh cia luc giac tao thanh 6 tam giac déu. Khi d6 s& co it nhat 5 diém nam
trong hay trén canh ctia mot tam giac déu trong s6 6 tam giac d6 (theo nguyén 1y
Dirichlet)

Gia st 5 diém trong 25 diém d6 cuing ndm trong hay nam trén canh cia tam giac déu
OAB.

+Goi M, N, Plan luot 1a trung diém cta cac doan théng AB,OB,0A . Khi d6 4 tam giac
AMP,BMN,ONP,MNPIa céac tam giac déu canh bﬁng 3cm

+Nam diém nidm trong hay nim trén canh cta tam gidc OAB s& c6 it nhat hai diém nim
trong mot trong hay nim trén canh ctia mot trong 4 tam giac déu trong sd 4 tam giac trén
(theo nguyén ly Dirichlet). Khoang cach giita hai diém d6 khong qua 3cm



