SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LGP 10 THPT CHUYEN BAC GIANG

BAC GIANG NAM HOQC 2020 - 2021
MON THI: TOAN
PE THI CHINH THUC Thoi gian 1am bai: 150 pht

Cau L (5,0 diém)

1) Cho biéu thiarc A=

3x+5Jx-1-14 x-1-2  x-1 Elej
X—3+x-1  x-1-1 x-1+2(x=2
a) Rt gon biéu thuc A 7 ,
b) Tim tat ca cac gia tri cua x @€ Anhan gia tri la s6 nguyén
2) Cho parabol (P):y = x’va duong thang (d):y =-mx+2—m(m Ia tham s5). Tim
mdé duong thang (d)cét (P)tai hai diém phan biét c6 hoanh do x;,x,sao0 cho
1

biéu thie T = -+
(% +1)  (x,+1)

;- dat gia tri nho nhat

Cau IL. (5,0 diém)
1) Giai phuong trinh: (X +1)m +5x=13
x> —xy+2x*-2y=0
2) Giai hé phuong trinh: (X +y— z)m
X—2

=y(x—5)+9x-5
Cau IIL. (3,0 diém)

2

1) Tim tat ca cac cip s6 nguyén duong (@;b)dé bicu thirc Zb - nhan gia tri 1a s6
nguyén 7 9 o
2) Trong mat phang cho 2020 diém phan biét sao cho tir ba dieém bat ky luon chon
ra duoc hai diém c6 khoang cach nho hon 1em. Chirng minh rang ton tai mot
hinh tron cé ban kinh bang 1cmchira khong it hon 1010diém trong 2020 diém da
cho
CauLV. (6,0 diém)
Cho tam gidc ABC nhon ( AB < AC)néi tiép duong tron tam O. Céc duong cao
AD, BE,CF ctia tam giac ABC dong quy tai H.Goi M 14 trung diém ciia doan thang
BC, K 14 giao diém cua hai duong thang BC va EF
1) Chirng minh ring KB.KC = KE.KF va H 1a tim dudng tron noi tiép ADEF
2) Qua diem F ké duong thang song song véi duong thang AC, duong thang nay
cit cac duong thang AK, AD lan luot tai Pva Q.Chting minh FP = FQ
3) Chitng minh rang duong thang HK vudng goc véi duong thang AM
CauV. (1,0 diém) ‘
Cho a,b,cla cac s6 thuc duong. Chirng minh rang:

2 2 2
a b C < 1

2 2+ 2 2+ 2 2 —
5a°+(b+c)” 5b°+(c+a)” 5c°+(a+b)” 3



DAP AN

Cau l.
1.a)
Ao 3X+5Vx-1-14 JXx-1-2 x-1

(\/E—l)(\/E+2)_ Hx—1-1 Jx-1+2

O xabxci-8 (Vx1-1)(Vx-1+7) ey
(i) (roie2) (Foi-t)(Vx1+2) Vx-1+2

Vay Az—“x_l”,v@i diéu kien x>1,x =2
X—-1+2
1b) Tacé: A=l+——> Véi x>1=0<——2 <
X=1+2 JX=1+2 2

Vi Anhan gia tri nguyén nén than gia tri nguyén

' ‘ Jx-1+2 ‘
Thl:Lzlch/x—1:3<:>x:lO(tm)

X—-1+2
ThZ:L:ZQ\/x— :1<:>x:§(tm)

X—=1+4+2 2 4

Vay cé4c gia tri xcantim la XG{%;lo}

2) Phuong trinh hoanh d¢ giao diém cua (P)va (d)la:

x> =—mx+2-m< x> +mx+m-2=0(1)

Ta co: A:mz—4(m—2)=m2—4m+8=(m—2)2+4>0(VmeD)

Vay phuong trinh (1) luén c6 hai nghiém phan biét x, x, voi moi mell.Suy ra (d ) ludn
cat (P)tai hai diém phan biét c6 hoanh do x,, X,

Nhan xét x,,X,khac —1vi (—1)2 +m.(-1)+m—2=-1+0,dang véi moi mel]



X, + X, =—Mm

Theo dinh ly Vi — et, ta co: {
XX, =m-—2

Taco: (% +4) (% +1)" =[x%, +(x + x2)+1]4 :[m—2+(—m)+1]4 =1

Ap dung bét dang thic Cd — si ta co:

S S >2\/ 11
(% +1)°" (%+1)"  \(x+1)" (x,+1)°

khi (x +1) = (g, +1) | 02T o] T
X +1=—(%+1) [ X +X,=-2

— T > 2. Pang thic xay ra khi va chi

Vi X #X,=>X+X,=—2<-M=-2<m=2(tm)
Vay m=2
Cau Il.

1) Pidu kién : x—1>0 < x >1. Phuong trinh di cho twong duong:

(x+1)(Vx-1-1)+(6x-12) =0 (XJ;L_(;:)

i1 X =2(tm)
<:>(x—2)( +6J=0 X+1

Ix—1+1
X=2 Ix—1+1

+6(x—2)=0

+6(VN)
Vay x=2
2) biéu kién: x>-1,x=2,yel . Taco:
X =—2(ktm
x3—xy+2x2—2y:0<:>(x+2)(x2—y):0<:> (ktm)
y =X

(x+ y—2)\/m

X—2

Thay y = x*vao phuong trinh = y(x—5)+9x—5,ta dugc phuong

(x+x2 —Z)Jm

trinh =x*(x—5)+9x-5
X—2
X2 +x—2)x+1
@( ’ g T =x°-5x* +9x-5(1)
X_

Vi diéu kién bai toan



(1) & (x=1)(x+2)Vx+1=(x-2)(x-1)(x* - 4x +5)
& (x=1)| (x+2)Vx+1-(x=2)(x* - 4x+5) | =0

x=1l=y=1
<:>l:(x+2)\/x+1—(x—2)(x2—4x+5):0 (2)

(2) & (Vir1) +4xel=(x-2) +(x-2)

s [VxT (- 2) [ (T (k- 2T (x-2) 1|0
Vx+l=x-2 3)

(VD) +(x=2) )T+ (x-2) +1=0  (4)

Vi (M)z+(x—2)M+(x—2)2+1

-

2 2
3(x-2 .
:[ x+1+%(x—2)} + (X4 ) +1>0,vx>-1nén (4) vo nghiém

X=2
Xz 2 X>2 _X_5+\/1_3
X+1=(x—-2) x*—5x+3=0
,_5-V13
L 2
X:5+\/1_3:>y:19+5\/1_:>,
2 2
Vay hé phuong trinh c6 tap nghiém {(1;1);[5 + ;/1_3 ;19 + g\/1_3 J}




Cau Ill.

1) Yéu ciu bai toan twong dwong a* —3chia hét cho ab+3
=b(a*-3):(ab+3)=[a(ab+3)-3(a+b)]:(ab+3)
=3(a+b)=k(ab+3),kel *

Néu k=1=3(a+b)=ab+3=(a—3)(b-3)=6

a—-3>-2
Doabell*=
{b—32—2
[ (a-3=6 [[(a=9 [ (a-3=3 [[a=6
(tm) (tm)
b-3=1 b=4 b-3=2 b=5
thl: 3 1<:> A :th2: 3 2<:> c
(ktm) (ktm)
i b-3=6 i b=9 i b-3=3 i b=6
Néu k:2:>3(a+b):2(ab+3):>(2a—3)(2b—3):—3
2a—-3>-1
Doa,bell*=
{2b—32—1

[ (2a-3=3 [[a=3
2b-3=-1 b=1

=

2a—-3=-1 a=1
}éb3:3 _{bzs
Néu k >3=3(a+b)=k(ab+3)>3(ab+3)<(a-1)(b—1)+2<0(vd Iy vi a,bell*)
Vay cac cap so (a,b)théa man la (3;1);(6;5);(9;4)

2) Goi Ala mot diém bat ky trong s6 2020 diém da cho
Xét hinh tron ( A;lcm)

Truong hop 1: Néu hinh tron (A;lcm)chira tat ca 2019 diem con lai ta c6 diéu phai

Ta co: . Thu lai thi (a;b) =(3;1)

chung minh.
Trirong hop 2: Néu trong 2019 diém con lai ton tai diém Bnam ngoai hinh tron
(Ajlcm) thi AB>1cm, Ve dudng tron (B;lcm).Ta chieng minh 2018diem con lai hodc

thugc hinh tron ( A;dcm)hodc thudce hinh tron (B;lcm)



A

That vay, gia st ton tai diém C trong 2018 diém con lai nam ngoai ca hai hinh tron
(A;lcm);(B;lcm)nhu hinh v&. Khi d6 AC >1cm, BC >1cm.Nhu vay véi ba diem

A, B,C thi khoang cach cua hai diém bat ky ludn I6n hon 1 (mau thuan voi dé bai)
Vay 2018 diém con lai hogc thugc hinh tron ( A;lem)hogc thuge hinh tron (B;lcm)
Theo nguyén Iy Dirichlet ton tai mot hinh tron chira it nhat 1009 diém da cho va chia
thém diém A hoic diém B

Vay ton tai mot hinh tron ¢6 ban kinh bang 1cm, chira khong it hon 1010diém da cho.



Céau V.

1) Chira ti gidc BFEC noi tiép va AKBF [J AKEC

Khi d6 Ez%: KB.KC = KE.KF

KC

Chi ra ta giac BDHF nai tiép , suy ra FBH = FDH )

Chi ra ta giac CDHE noi tiép, suy ra HDE = HCE (2)

Ta c6: FBE = FCE(3)vi ta giac BFEC noi tiep

Tu (1),(2),(3) = £FDH = ZEDH = HDIa phan giac cua FDE (4)
Chutng minh tuong tu, ta dugc: HE Ia phan giéc cia FED(5)

T (4) va (5) = H 1a tam duong tron noi tiép ADEF



2) Goi N la giao diém cua AD,KE
NF _DF

Theo tinh chat dudng phan giac trong cia ADEF =
at duong phan 9 g NE DE )
Ta c6 KDIa phan giac ngoai ciia AFDE tai dinh D. Theo tinh chit duong phan giac
ngoai cia ADEF = KE DF(?)
DE
NF KF

T (6) va(7 8

(6) va(7) = KE( )

Vi PQ//AC, theo dinh ly Ta — let mé rong ta co:
NF _ FQva KF _ FP(g)
NE AE KE AE
. . FQ FP
Tr (@) va(9 = AECAE = FQ = FP(dfcm)
3) Goi |1a giao diem cua KAv6i duong tron (O)(I khac A) va A'la diém doi xung
voi Aqua O. Chirng minh duwgc BHCA'la hinh binh hanh
Suy ra ba diém H, M, A'thang hang
Vi tir giac AIBC noi tiép duong tron (O) = KI.KA=KB.KC
Theo y 1) thi KB.KC =KF.KE
Suy ra KI.KA=KF.KE = AIFE la tir gi4c noi tiép
Viba diém A E,F thudc duong tron duong kinh AH = | eduong tron duong kinh
AH = Al L HI
Tacd AIA'=90° = Al L A'l
Két hop voi Al L HI = H, 1, A'thang hang
M3t khac ba diém H, M, A'thang hang nén 4 diém H,M, I, A'thang hang
Xét AAKM c6 AH L KMva MH 1| AK = H la truc tam AAKM
Suy ra KH L AM (dfcm)

Cau V.

Chung minh véi ba sé duong X,y,zta c6: (x+ y+z)££+£+£]29 (1)
X Yy z

Pang thic xay ra khi va chi khi x=y=1z



7 ? 2 2 2 X Z 2 2
Chimg minh duoc bt ding thae 2=+ Y-+ 2> (JFL)Vm, n, p>0(2). Ding thirc
m n p_ m+n+p

xay ra khi va chi khi X_¥y_z2
m n p
a2 b2 CZ

bat P= >+ >+ >
5a’+(b+c)” 5b°+(c+a)” 5c’+(a+b)

Ap dung bat ding thuc (1) ta co:

1 1 1
[(a2+b2+c2)+(2a2+bc)+(2az+bc)}.(a2+b2+cz+2a2+bc+2a2+bcj29
9a’ B 9a’ <a2( 1 L2 j
5b2+(b+c)2_(a2+b2+c2)+(2a2+bc)+(2a2+bc)_ a?+b?+c? 2a’+bc

Chtng minh tuong tu, ta duoc:

9h? 5 1 2
ZSb 2 2 2+ 2
5b2+(c+a) a‘+b°+c® 2b°+ac

9c® ) 1 2
ZSC 2 2 2+ 2
502+(a+b) a‘+b°+c° 2c +ab

Khi d6 ta co:
9a? 9h? oc? 2a’ 2b? 2¢?

> 7+ — 7+ — > <1+ > +— +—
5a’+(b+c)” 5b°+(c+a)” 5c*+(a+b) 2a+bc 2b“+ca 2c°+ab
Suy ra 9P <4 —( Zbc + an + Zab j

2a°+bc 2b°+ca 2c”+ab

Taco:

bc ca ab b%c? c%a? a’h?

+ + = + +
2a’+bc 2b*+ca 2c’+ab 2a’bc 2ab’c+c’a® 2abc? +ab?
Ap dung bat dang thirc (2) ta dugc:

bc L ab >(ab+bc+ca)2_
2a’+bc 2b*+ca 2c*+ab (ab+bc+ca)




Vay 9P33:>P2%.Déngth1’rcxéyra <a=b=c



