SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10

HAI DUONG THPT CHUYEN NGUYEN TRAI
o , NAM HOC 2020-2021
PE CHINH THUC Moén thi: Toan (chuyén)

Thoi gian 1am bai: 150 phut
Cau 1. (2,0 diem)
1) Tinh gié tr1 biéu thirc

(2x* —6x+3)

B:(10x2—30x+11)2+ S khix:_“*/g
x =3x"+x -1 2
: |+ 3+ )+ 4(x+y)+4=0
2) Ch&ngminhréng:l+l£—2biét vy (x y) (x+)
Xy xy >0

Cau 2. (2,0 diém)
1) Giai phuong trinh : 5x° +3x+ 6 =(7x+1)vVx* +3
8xy

x*+yi =16

X+y

VX' +12 +§ x+y=3x+Vx"+5

2) Giai h¢ phuong trinh:

Cau 3. (2,0 diém)

1) Tim nghiém nguyén duong cua phuong trinh : Jx + y=Nz+ 2\2

2) Tim tat ca cc s6 tu nhién a dé a —2;4a”> —16a +17;6a”> —24a + 25déu 1a
cac sb nguyén t6.

Cau 4. (3,0 diém)

1) Cho duodng tron (O;R), hai duong kinh ABva CD vudng goc voi nhau. Lay
E1a diém bat ky nim trén cung nhd AD(E khong trung voi Ava D).Pudng
thing EC cit OAtai M;dudng thing EB cit ODtai N
a) Chung minh ring : AM.ED = J20M .EA

b) Xac dinh vi tri di€ém E dé tong oM + O—Ndat gia tri nhé nhat
AM DN

2) Cho ntra dudng tron (O)Gu’(‘mg kinh MN.Trén tia d6i cta tia MO lay diém
B.Trén tia d6i cua tia NOlay diém C.Tur B va C ké cac tiép tuyén véi nira
duong tron (O), ching cit nhau tai A, tiép diém cua nira dudng tron (O)véi
BA,BClan luot tai E,D.Ké AH vudng goc voi BC (H e BC ) Chung minh
AH ,BD,CE ddng quy.

Cau 5. (1,0 diém)

Cho ba sé thuc x, y,z duong thoa man xy + yz + zx + 2xyz = 1. Ching minh:

2 2 2
xy+yZ+Zx22xyz
x+1 y+1 z+1




DAP AN

Cau 1.

1) Tinh gid tri biéu thirc
Ta co: x= 3+2\/§ :>(2x—3)2 =54 —12x+4=0 x> -3x+1=0
Ta co:

10x” =30x+11=10(x* = 3x+1)+1=10.0+1=1

2x% —6x+3=2x"—6x+2+1=2(x" =3x+1)+1=2.0+1=1
xS—3x4+x3—1=x3(x2—3x+1)—120—1:—1

Vay B=0

2) Chitng minh rang 1 +l <=2
Xy

Ta co: x3+y3+3(x2+y2)+4(x+y)+4:0

<:>(x+y)(x2 —xy+y2)+2(x2 —xy+y2)+(x2 +2xy+y2)+4(x+y)+4:O
<:>(x2—xy+y2)(x+y+2)+(x+y+2)2 =0
<:>(x+y+2)(x2—xy+y2+x+y+2)=0
<:>(x+y+2)[(x—y)2+(x+1)2+(y+1)2+2]=0

(vi [(x—y)z+(x+1)2+(y+1)2+2}>0<:>x+y+2:0

. x<0
Sx+y=—2maxy>0=> y<0

Ap dung bat dang thitc C6 si ta co: /(-x)(-y) < x)+ y):—(x+y):2:

2 2

Do do xySl@lSLQ_—zﬁ—2

Xy Xy

Ma M = Xty _—2

LI
x oy ooxy o w

1 1 L
Vay M =—+—<-2. Dau bang xay ra khi x =y =-1
Xy



Cau 2.
1) Giai phuong trinh :

5x2+3x+6:(7x+1)\/m
<:>5x2+3x+6—(7x+1)\/m:0

& 2(x* +3)-(x+ DVx* +3 432> +3x— 6x3/x* +3 =0
e +3(2\/x2+3 —x—1}3x(2\/m—x—1):o

J 2 —
<:>(2\/x2+3—x—1 \/x2+3—3x):0<:>[2 Y A3=atl

Vxt+3=3x
> x> -1
MTH1:2\x" +3=x+1&

45 +12=x*+2x+1
x> -1 )
=
3x°=2x+11=0

NTH2:
x>0
x>0 __6
V¥l +3=3xo , , & x—4 <:>x=—6
x°+3=9x 4
6
X=——
L 4
6
Vay x=—
ay A

P+ 16
xX+y

Vx®+12 +§ x+y=3x+Vx"+5

2) Giai h¢ phuong trinh
Piéu kién: x + y >0
(1)<:> (x+y).[(x+y)2 —2xy} +8xy = 16(x+y)
R (x+y)[(x+y)2 —16}—2xy(x+y—4)=0
<:>(x+y—4)[x2+y2+4(x+y)]=0<:>x+y—4=0

(Dox+y>0=x"+y’ +4(x+y)> 0)
Thay x+ y =4 vao phuong trinh (2)ta duoc :

(2)



Vxr+12 +5=3x+\/x2+5 <:>\/x2+12—\/x2+5 =3x—5(*)

Nhén xét VT>0:>VP>O:>x>§,

3
() V¥ +12-4=3x—6+/x* +5-3
x*—4 x’—4
T T s
X—2=0=>x=2= y=2(tm)
= x+2 o x+2
VP +12-4 Jx?+543
Vay hé c6 duy nhat 1 nghiém x=y =2
Cau 3.
1) Tim nghiém nguyén duong....

\/;+\/7=\/Z+2\/§ & x+2 xy+y:Z+2\/§
<:>2@:z—x—y+2\/§<:>4xy:(z—x—y)2 +8+4\/§(z—x—y)
Néu z —x — y # 0thi vé phai 1a s6 v6 ti, vé trai 1 s6 nguyén duong. V4 li

z-=x—-y=0 {Z=x+y
A=

-3 =O(VNkhix >§j

Néu z—x—y:0<:>{

4xy =8 xy=2
b \ /4 /( A A x:1;y:2
Vi x, yla cac s6 nguyén duong nén =z=3
x=2y=1

Vay cac nghiém nguyén duong cua phuong trinh la (x; y;z)e {(1;2;3);(2;1;3)}

2) Tim cdc sé ti nhién a.......
Pit a —2 = p(pla sd nguyén td)

=4a> -16a+17=4(a’ —4a+4)+1=4p +1

= 6a” —24a+25=6(a—2) +1=6p” +1

Do plasénguyéntdnén 4p*> +1>5va 6p> +1>5

Ta co: 4p2+1:5p2—(p—1)(p+1)vé 6p2+1:5p2+5+(p+2)(p—2)
+)Xét truong hop p:5

Ma plasénguyénténén p=5=a=7

Thirlai véi a=7=a—-2=5,4a> —16a+17 =101,6a — 24a + 25 =1511a cac sb
nguyén to.



+)X¢ét truong hop p khong chia hét cho 5, ta ¢6 cac trudng hop sau:
- Néu pchia 5 du 1 hogc 4 thi (p—1)(p+1):5=4p” +1i5
= 4p’ +1khong la nguyén td
- Néu pchiacho 5 du 2 hodc du 3 thi (p-2)(p+2)5=6p" +1i5
= 6p* +1khong 1a s nguyén to
Vay a =714 gia tri can tim

Cau 4.
1)

E ~~_
D

a) Xét ACOM va ACED c6 COM = CED =90°, ECD chung

co oM
— ACOM ACED
(g.8)= CE-ED —(1)

Do AB,CD1a 2 dudng kinh vudng gbc véi nhau = CEA = CAB = 45°

Xét AAMC va AEAC c6: CEA= CAB =45, ACE chung = AAMC [AEAC(g.2)
_ AC_AM

ma AC =~+2CO(do AACO vudng cén tai O)
T CE AE



AM _N2Co _\20M _ ED _+20M
AE ~ CE ED AE ~ AM
— AM .ED =~20M .AE

Két hop véi (1)=

b) Theo cau a ta co6: ED = \/EOM (2), tuong tu cau a ta co: £4 = \/EON (3)
AE  AM DE DN
Nhén 2 vé ciia (2) va (3) ta c6: oM O—N = 1
AM DN 2
Tacs OM  ON /OM ON _ \f 7
AM DN M DN
Dau bang xay ra khi OM _ ON < EA=ED < Ela diém

AM ~ DN \/_ 2EA f 2ED
chinh gitra cung nho AD
Vay GTNN cua Z—% + g—]]:][ J2 & Ela diém chinh gitra cua cung nho 4D

2) Chitng minh AH,BD,CE déng quy

A

——
BM Ho N C

Ta cé AE, AD1a 2 tip tuyén nén AD = AE, AOla phan gidc ctia BAC
= ABEO [JABHA=> BH.BO = BE.BA, twong tu: CH.CO = CD.CA
_ BH.BO _ BE.BA

CH.CO CD.CA

BO AB BH.AB BE.BA
co AC CH.AC CD.CA

A0 1a phan gic ctia BAC =



BH BE CH BE
= = = . =1
CH CD BH CD

F

C

Goi 14 giao diém cta BDva CE, Al cit BCtai H'

Qua Aké mot duong thang song song voi BC cit tia BD, CE lan luot tai K, F

Theo dinh 1y Ta — let ta co6:

AD AK BE BC CH' AF

DC BC AE FA'H'B 4K

AD CH' BE AK BC AF BE CH' CH CH'
= =l< — =l —=—

.Nhan tirng vé cua céc ti 1é thuc ta dugc:

==l ——— =l —=—— o H=H'
DC H'B'EA BC AF AK DC H'B HB H'B
Vay cac duong thing AH,BD,CE ddng quy.
Cau 5.

2.2 2.2 2.2 + + 2
Xetyr="2_4 = 2% (o + 2+ 2x)
xy+y yz+z Xxz+X XxXy+yz+zx+x+y+z

Tacod: xy+ yz+zx > 33x*y° 2

()

3

c g 4¢ 3

Dt ¢ = xy + yz + zx, tir gid thiét ta co: (l—t)2 =4x°y*Z* 32—7<:>t2 2
3
<:>xy+yz+zxZZ

Thay vao gia thiét dugc 2xyz =1- (xy +yz+ Zx) < %hay xyz < %
Do do:

Xy+yz+zx 2 6xyz & (xy +yz + zx)2 > 6xyz(xy +yz + zx) (2)



Mat khac:

(xy+yz+ zx)2 > 3(xp.yz + yz.zx + zx.Xy)

=4 2(xy + yz + Zx)Z 6xyz(x +y+ z) (3)

Cong (2) va (3) ta co:

3(xy + yz + Z)c)2 > 6xyz(xy +yz+zx+x+y+ Z)(4)
Két hop (1)va (4)ta c6 diéu phai ching minh

, ) 1
DAu n:uXéyrakhl x:y:Z:E



