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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT
HAIDUONG NAM HQC 2020 - 2021
PE CHINH THUC Mon thi: TOAN

Thoi gian lam bai: 120 phat

Cau 1:

1) Giai cac phuong trinh sau:

a) [x—1=8 b) x(2+x)-3=0

2) Cho phuong trinh x* —3x+1=0. Goi X, V& X, la hai nghiém ciia phuwong trinh. Hay tinh gia tri biéu thirc
A=x+X.

Cau 2:

W X 1 2 6 )
a) Rat gon biéu thiec A= + Hl-—+——— | (V&i X>0).
) Ritgc (m& &+3j ( X x+3\/§)( )

b) Viét phuong trinh duong thang di qua diém M (~14) va song song véi duong thang y =2x—1.

Cau 3:

a) Mot doan xe nhan ché 480 tan hang. Khi sap khoi hanh, doan c6 thém 3 xe nita nén mdi xe ché it hon 8 tin
s0 vai dy dinh. Hoi luc dau doan xe c6 bao nhiéu chiéc? Biét rang cac xe cho khéi lwong hang bang nhau.
(m+1)x—-y=3

b) Cho hé phuong trinh voi tham sé m: {
mx+y=m

Tim m dé hé phuong trinh 6 nghiém duy nhat (x,; y,) théa man X, +y, > 0.

Céu 4:

Cho AABC c6 ba goc nhon noi tiép duong tron (O; R). Goi D, E, F 1a chén céc dudng cao lan luot thudc
cac canh BC, CA, AB va H la truc tdm ciia AABC. Vé duong kinh AK.

a) Chung minh tir gidc BHCK 1a hinh binh hanh.

b) Trong truong hop AABC khdng cn, goi M 1a trung diém ciia BC. Hay chiing minh FC 1a phan gi4c cua
#DFE vabén diém M, D, F, E clng nam trén mot duong tron.

c) Khi BC va duong tron (O; R) cb dinh, diém A thay déi trén duong tron sao cho AABC ludn nhon, dit
BC =a. Tim vi tri caa diém A détong P = DE + EF + DF 16n nhat va tim gia tri 16n nhit d6 theo a va R.
Cau 5:

Cho ba s thuc duong a, b, ¢ théa médn abc=1.

1 1 1
+ )
a?+2b*+3 b?+2c?+3 c*+2a’+3

Chtrng minh rang: s%
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HUONG DAN GIAI CHI TIET PE THI
THUC HIEN: BAN CHUYEN MON LOIGIAIHAY.COM
Cau 1 (2,0 diém)
Cach giai:
1) Gidi cdac phwong trinh sau:

Xx—1=38 X=9
=
X—1=-8 X=—7

a) [x-1/=8 @{

Vay tap nghiém cia phuong trinh 1a S ={9;-7}.
b) x(2+x)-3=0

< 2x+x4-3=0
< X*+3x—x-3=0
¢>(x2 +3x)—(x+3):0
< X(x+3)—(x+3)=0
< (x+3)(x-1)=0

{x+3:0
=

x-1=0

{x:—B
=
x=1

Vay tap nghiém cua phuong trinh 1a S ={-3;1} .

2) Cho phuwong trinh x> —3x+1=0. Ggi X, va X, la hai nghiém ciia phwong trinh. Héy tinh gid tri biéu
thirc A=x7+x5.

Xét phuong trinh X* —3x+1=0c6 A= (—3)2 —4.1.1=5>0 nén phuong trinh ludn c6 hai nghiém phan biét

X +X, =ﬂ=3
X, X,. Khi dé 4p dung dinh Ii Vi-ét ta co: . 1

XX, :izl
Ta co:
A=x+x

A= X+ X5 +2XX, — 2XX,

A=(X+%) —2%X,
A=3-21
A=7

Vay A=T7.
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Cau 2 (2,0 diém)
Céch giai:

2 X 1 2 6 )
a) RUt gon biéu thuc A= + Hl-—+——— | (vdi Xx>0).
JRtg (m& &+3J ( X x+3\/§)( )

Vi x>0 taco:

A= X+§ﬁ+ﬁ1+3j:(l_%+ﬁj

X 1 6

[, 2.

G xa) s [ | ()
K1) IxX(Vx+3)-2(Jx+3)+6
\/§+3+\/§+3J' Jx(Vx+3)

IX+1 x+3x - 2/x-6+6

Ix+3° &(&+3)

\/;+1_ X +/X

&+3\/§(J§+3)

1 Vx(Vx+3)

\/;+3'\/§(\/;+1)

A=1

A=

A=

A=

Vay voi x>0 thi A=1.

b) Viét phwong trinh dwong thang di qua diém M (~1,4) va song song véi duwong thang y =2x—1.

Goi d 1a duong thang can tim.

Vi d song song véi dudng thang y = 2x—1 nén phuong trinh dudng thang d c6 dang y =2x+c (c=-1).

Vi M (-1;4)ed nénthay toa do diém M vao phuong trinh duong thang d ta co:
4=2(-1)+c=4=-2+ce<c=6(tm).

Viy phuong trinh dudng thang can tim 14 y =2x+6.

Cau 3 (2,0 diém)

Céch giai:

a) Mgt doan xe nhgn chs 480 tfz‘n hang. Khi sdp khai hanh, dodan cé thém 3 xe niva nén méi xe ché it hon

8 tan so véi du dinh. Hei liic dau doan xe c6 bao nhiéu chiéc? Biét rang cac xe ché khoi lweng hang bang

nhau.

Goi 56 ltic dau ciia doan xe 1a x (chiéc), (xeN").
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. 480
Luac dau moi xe cho so6 tan hang la — (tan).
X
Khi khoi hanh, c6 thém 3 xe nén sé xe ldc sau 1a: X+ 3 (xe).
B A X- 2 A GA N . 480 A
Luac dau moi xe cho so tan hang la <23 (tan).
X+

Vi lic sau mdi xe cha it hon 8 tan hang so véi du dinh nén ta c6 phwong trinh:

@_480 _g
X X+3
050 60 _,
X X+3

< 60(x+3)—60x = x(x+3)

< 60X +180 — 60X = x* + 3x

< x*+3x-180=0

< x? +15x-112x-180=0

< x(x+15)-12(x+15)=0

< (x+15)(x-12)=0

- {x+15=0® [x =-15 (tm)
x-12=0 | x=12 (tm)

Vay lic dau doan xe c6 12 chiéc.

(m+1)x-y=3

b) Cho hé phwong trinh véi tham sé m: {
mX+y=m

Tim m d@é h¢ phuong trinh cé nghigm duy nhat (x,; y,) théa man x, +y, >0.

Ta c6: {(m+1)x‘y=3©{(m+1)x—m+m><=3©{(2m+1)x=m+3 (%)
mX+y=m y=m-mXx y =m-—mx

Hé phuong trinh da cho c6 nghiém duy nhat < (*) c6 nghiém duy nhat <> 2m+1#0 < m= 1

Khi do ta co: (*) < X m+3 (m;t—lj

2m+1 2
m(m+3)
=y=m-mx=m-———~
2m+1
2m? +m-m?—-3m
Sy=
2m+1
~m?-2m
2m+1

. 1 . ) , 2 _
= Voi m ¢—§ thi hé phuong trinh ¢6 nghiém duy nhat (x,; yo):( m+3.m ZmJ_

2m+1" 2m+1
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Theo bai ra ta c6: ‘xo + yo >0
m+3 m? —2m
2m+1  2m+1

m>—m+3
2m+1 >0 (1)

2
Vi mz—m+3=m2—2.1m+£+E =(m—1) +E>OVm
2 4 2 4

:>(1)<:>2m+1>0<:>m>—1
£ e e h ria 1 1.,
Két hop vaéi dicu kién m;«t—E ta duogcC m>—E thoa man bai toan.

1
Vay m>——.
ay >

Cau 4 (3,0 diém)

Céach giai:

Cho AABC ¢4 ba goc nhgn ngi tiép dwong tron (O; R). Goi D, E, F la chén cic dwong cao lin lugt
thugc cac canh BC, CA, AB va H la truc tam ciia AABC. Vé duong kinh AK.

Al
A

a) Chang minh ter gidac BHCK la hinh binh hanh.

Taco: ZABK la géc noi tiép chdn nira duong tron (O) = ZABK =90° hay AB L BK .
Ma CF L AB (gt) =CF||BK hay CH ||BK (1) (Tt vudng gbc dén song song).
Taco: ZACK la géc noi tiép chan nira duong tron (0) = ZACK =90° hay AC LCK.

Ma BE L AC (gt) = BE||CK hay BH ||CK (2) (Tir vudng géc dén song song).
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Tir (1) va (2) suy ra tir gidc BHCK 12 hinh binh hanh. (dhnb)
b) Trong truwong hgp AABC khdng can, gei M la trung diém ciia BC. Hay chitng minh FC 1a phan giac
ciia ~DFE vabén diém M, D, F, E clng nam trén mgt dwong tron.
Xét t giac BFHD ta c6: ~/BFD + /BHD =90° +90° =180°
Ma hai goc ndy 1a hai goc ddi dién
= BFHD Ia ti giac noi tiép (dhnb).
— ZHFD =ZHBD (hai goc noi tiép cung chan cung HD) (3)
Xét tir gidc AEHF ta c6: ZAEH + ZAFH =90° +90° =180°
Ma hai goc nay 1a hai goc ddi dién
— AEHF 14 ta gi4c ngi tiép (dhnb).
— ZHFE = ZHAE (hai goc néi tiép cuing chin cung HE ) (4)
Xét tir gidc AEDB ta c6: AEB = /ADB = 90°

= AEDB la ti gi4c noi tiép (Tw giac co hai dinh lién tiép cung ké nhin canh ddi dién dudi cac goc bang
nhau).

— /DAE = /DBE (hai géc néi tiép cung chin cung DE) (5)
Tur (3), (4), (5) suy ra: ZEAD = ZEFH = ZHFD = Z/HBD

Hay ZEFC = ZCFD = FC la phan giac cuaa ZDFE (dpcm).

Xét AEBC vubng tai E c6 duong trung tuyén EM = EM = BM =%BC

= AEBM cantai M (tinh chét tam gi4c can).

= /MEB = /EBM = Z/EMC = Z/MEB+ ZEBM =2/EBM (goc ngoai cua tam giac)

Lai c6: LEFD =2/HFD =2/HBD =2/EBM (cmt)

— ZEMC = ZEFD (= 2/EBM)

= EFDM Ia & gi4c noi tiép (Tt gidc c6 goc ngoai tai mot dinh bang goc trong tai dinh di dién)
Hay E, F, D, M cung thuoc mot duong tron.

¢) Khi BC va dwong tron (O; R) cé dinh, diém A thay déi trén dwéng tron sao cho AABC ludn nhon, dit

BC =a. Tim vj tri ciia diém A dé tong P = DE + EF + DF lgn nhdt va tim gid tri l6n nhét dé theo a va
R.

Goi EF NOA={1}.

Taco: ZFAl = Z/BCK (hai goc noi tiép cung chan cung BK ).
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Xéttir gide BFEC co: /BEC = ZBFC = 90°(gt)
k& cing nhin 1 canh duéi cac gc bang nhau).
= /AFI = Z/ACB (gdc ngoai va goc trong tai dinh ddi dién cua ti gi4c nai tiép).
= /FAl + Z/AFI = /BCK + ZACB = Z/ACK =90° (g6c ndi tiép chan nira dudng tron).
=0A_LEF.
CMTTtac6 OB LFD, OC LED.

Taco: Soepe = %OA.EF (t&r giac co 2 duong chéo vubng goc).

Soren = %OB.FD

Sonce = %OC.DE.

= Soear + Soren + Sonce = %OA.EF + %OB.FD + %OC.DE

=S5 = % R.EF +%R.FD +%R.DE

= S,uc :%R.(EF +FD+ DE)

— EF + FD + DE = 2>%¢.

Kéo dai OM cét (O) tai A" = A'M L BC (do OM L BC).

Khi d6 ta ¢6: S g = % AD.BC S%A'M BC.

2
Ap dung dinh i Pytago trong tam giac vuéng OMC ta c6: OM =+/OC?-CM? =, /RZ —% .

2
— A'M = OA'+ OM =R+,/R2—a7.
-5, <2 R+,/R2—a—2
ABC_2 4 '
2
a[R+,/R2—aj
4
- .

Diu “="xay ra <> A= A", khi d6 diém A 1a diém chinh gitra caa cung I16n BC.

=EF+FD+DE<

Vay P = DE +EF + DF dat gia tri I6n nhat diém A 1a diém chinh giira cua cung l6n BC.
Cau 5 (1,0 diém)
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Cach giai:

Cho ba sé thue dwong a, b, ¢ théa mén abc=1.

1 1

1

Ching minh rang:

Taco: a®+2b*+3=a’+b*>+b*+1+2.

a’+b?>2ab

Ap dung BDT C6-si ta co:
b?+1>2b

+ +
a?+2b*+3 b?>+2c®+3 c?+2a’+3

=a’+b*+b’+1+2>2ab+2b+2=2(ab+b+1).

= 1 < 1 )
a’+2b*+3  2(ab+b+1)
CMTT ta co:

W\ 1 _ 1 1
b?+2c?+3 " 2(bc+c+1) c®+2a*+3 " 2(ca+a+l)’
Khi d6 ta co:

1 N 1 N 1
a?+2b®+3 b*+2c*+3 c*+2a*+3
1( 1 1 1 j

<= + +
2\ab+b+1 bc+c+1l ca+a+l
Ta co:

1 1 1

+ +

ab+b+1 bc+c+1 ca+a+1
1 N ab N b
ab+b+1 ab’c+abc+ab bca+ab+b

1 ab b
= + +

ab+b+1 c+1+ab 1l+ab+b
_ab+b+1_1

ab+b+1
Vay 1 1 1

+ +
a’+2b*+3 b*+2c*+3 c*+2a’+3

2

1 ,
<=.Dau“="xayra <a=b=c=1.
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