SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN
LAO CAI NAM HOQC 2021 — 2022
Moén: Toan (Chuyén 1)

PE CHINH THUC Khéa ngay: 03/06/2021

Pé thi gom ¢6 01 trang Thoi gian: 150 phiit (khong ké giao dé)

Ciu 1. (2,0 diém)

a+2 L. \ X . )
:( 2) volr a>0; a#1;a+ 2. Tim tat ca cac gia tri
a_

a—a a+va

nguyén duong ciia a dé P nhan gié tri nguyén.

a) Cho biéu thiic A:[a\/;—l aa +1J
b) Cho x =1++/2021 . Tinh gi4 trj bidu thire: x° —2x* —2021x° +3x +2018x —2021.
Cau 2. (2,5 diém)

1) M6t nguoi du dinh di xe dap tor A dén B céach nhau 40km trong mot thoi gian nhét dinh. Sau khi di
dugc 20km ngudi d6 da dimg lai nghi 20 phat. Do d6 dé dén B diing thoi gian du dinh ngudi d6 phai ting
vén téc thém 3km/h. Tinh van toc dy dinh cia ngudi do.

2) Cho phuong trinh x* —2(m—1)x+2m—5=0 (trong 6 m la tham sd).

a) Chiing minh rang phuong trinh luén c6 2 nghiém X5 X, v61 moi m.

b) Tim tit ca cac gia tri cia m dé phwong trinh c6 2 nghiém X;; x, thoa man diéu kién:
(xl2 =2mx; +2m— 1)(x22 —2mx, +2m —l) <0.

Céu 3. (3,5 diém)

Cho tam giac nhon A ABC khéng can (AB < AC) c6 dudng tron ngoai tiép (O; R) va duong tron ndi
tiép (L; r). Puong tron (I; 1) tiép xuc voi cac canh BC, CA, AB lan luot tai D, E, F. Kéo dai Al cit BC tai M
va cat duong tron (O;R) tai diém thir 2 14 N (N khac A). Goi Q 1a giao diém cua AI va FE. Nbi AD cit duong
tron (I; r) tai diem thu 2 1a P (P khac D). Kéo dai DQ cat duong tron (I; r) tai di€ém tha 2 1a T (T khac D).
Chtrng minh rang:

a) AF* = AP.AD

b) Tt giac PQID ndi tiép va NB* = NM .NA.

¢) QA la phan giac cia PQOT
d) ADF = ODE

Céiu 4. (2,0 diém)



a) Cho hai s6 thuc dwong x; y thoa man: x+y < % Tim gia trj nho nhét ciia 4 =53x+53y + Ler Lz
Xy

b) Cho ba s6 thuc dwong x;y,z théa man: x* + y* +z*> > 3. Ching minh rang:
(x4 +y4 +Z4) + (x3+y3 +Z3)2 3+x+y+z.
Céiu 5. (1,0 diém)
a) Tim tt ca cdc bd s nguyén (x ; y) théa man phuong trinh: x* —2x+2y% =2(xy+1)

b) Cho p 14 sb nguyén t6 sao cho t6n tai cac sb nguyén duong x ; y théa man x° +y° — p=6xy —8.

Tim gia tri 16n nhat cta p .




HUONG DAN GIAI PE THI TUYEN SINH LOP 10 THPT CHUYEN — LAO CAI (2021-2022)

Céu 1. (2,0 diém)

a) Cho biéu thic A4 :[

a\/;—l_a a+1
a—\/z a+\/;

nguyén duong ciia a dé P nhan gié tri nguyén.

a+2 L. \ J4 . )
:( 2) volr a>0; a#1;a# 2. Tim tat ca cac gia tri
a_

b) Cho x=1+~/2021 . Tinh gi4 tri biéu thire: x° —2x* —2021x° +3x> +2018x —2021.

Loi giai:
a>0
a) Véi: {a¢{1,2}
Tacé.A_(aﬁ—l_a 1](2) (Va-1)(a+a+1) (Ja+1){a—a+1) (e2)
- leVa a+da ) \a=2) | Ja(Va-1) Ja(Ja+1) | \a=2

A:(a+ a+1_a—\/;+lJ:(a+2j:2(a—2j:2a—4 _,_ 8

\/E \/; a-2 a+?2 a+?2 a+2

Pé AeZ = 2— €Z =a+2eU(8)={£1;+2;+4;+8}

a+2

acl*
Do: =a+2 25:>a+2e{8}:>a:6(TM)
a;t{l;2}

Vay a=6 = A eZ

b)
Pat: M =x° —2x* —2021x +3x% +2018x— 2021 = x> — 2x* —=2020x> — x* + 2x% + 2020x + x> —=2x—2020 1.

M:x3(x2—2x —2020)—x<x2—2x —2020)+(x2—2x—2020)—1z(xz—Zx—2020)(x3—x+1)—1

Ma: x=1++2021 & x—1=+2021 < (x-1)" =2021 < x? —2x-2020 = 0.
=>M=-1
Ciu 2. (2,5 diém)

1) M6t nguoi du dinh di xe dap tor A dén B céach nhau 40km trong mot thoi gian nhét dinh. Sau khi di
duoc 20km ngudi d6 da dimg lai nghi 20 phat. Do d6 dé dén B diing thoi gian dyu dinh ngudi d6 phai ting
vén téc thém 3km/h. Tinh van toc dy dinh cia ngudi do.

2) Cho phuong trinh x* —2(m - 1)x+ 2m—5=0 (trong d6 m 1a tham sb).

a) Chiing minh rang phuong trinh luén c6 2 nghiém X5 X, v61i moi m.

b) Tim tat ca cac gia tri cia m dé phuong trinh c¢6 2 nghiém x;; x, théa man dicu kién:



(xl2 —2mx, +217z—1)(3€22 —2mx, +2m—1) <0.
Loi giai:
1) Goi van tdc du dinh cua xe dap la: x (km/h); x >0.

Vén toc sau khi tang toc 1a: x+3 (km/h).

Thoi gian dy dinh 1a: ﬂ(h)
x

Quéng dudng tir lic tang tdc 1a: 40—20 =20 (km).

Thoi gian luc chua tang tdc la: 20 (h).
x

203 (h).

X+

Thoi gian tir luc ting toc la:

X x=12 (TM
Theo @€ bai ta co: §+l+ 20 :40 = ( )
x 3 x+3 x x=-15 (KTM)

Viay van toc du dinh cua xe dap 1a: 12 (km/h)
2)a)Taco: A'=[~(m-1)] ~2m+5=m’ —4m+6=(m-2)"+2> 0 Vm
=> Phuong trinh Iudn cé 2 nghi€ém phéan biét véi moi m.

. x1+x2:2(m—1)
b) Theo Vi-et ta co:
X X, =2m—5

Do: x,; x, la nghi¢ém cua phuong trinh nén ta c6:
xp=2(m-1)x +2m-5=0  |x] —2mx; +2x; +2m—1-4=0  |x{ —2mx +2m—1=4-2x,

= =
5 =2(m=1)x,+2m-5=0  |x; —2mx, +2x, +2m—1-4=0  |x5 —2mx, +2m—1=4-2x,

Ma: (x = 2mx; +2m—1)(x3 =2mx, +2m—1) < 0 & (4-2x)(4-2x,) <0 & 16-8(x; +x, )+ 4x,x, <0

& 16-8.2(m—1)+4(2m-5) <0 < 12-8m <0 < m <%

Céu 3. (1,0 diém)

Cho tam giac nhon A ABC khong can (AB < AC) c6 dudng tron ngoai tiép (O; R) va duong tron ndi
tiép (L; r). Puong tron (I; 1) tiép xuc voi cac canh BC, CA, AB lan luot tai D, E, F. Kéo dai Al cit BC tai M
va cat dudng tron (O;R) tai diém thir 2 1a N (N khac A). Goi Q 1a giao diém cua Al va FE. Noi AD cit duong
tron (I; r) tai diem thu 2 1a P (P khac D). Kéo dai DQ cat duong tron (I; r) tai di€ém tha 2 1a T (T khac D).
Chtrng minh rang:



a) AF* = AP.AD

b) Tt giac PQID ndi tiép va NB* = NM .NA.

¢) QA la phan giac cia PQOT

d) ADF = ODE

Loi giai:

N

a) Xét A AFP va A ADF cb: AFP = ADF :%IFI\’; ;I\Chung

AF AP )
— AAFP o» AADF (g.¢) =22 ALY 4F? — 4P.AD (dpem
(g.2) D ar (dpem)

b) Vi: AF va AE 12 2 tiép tuyén cua (/) = Al 1a trung truc cia FE = AI L FE tai Q.

AP Al

= AF*=A0.AI (hé thtc lugng) = AQ.Al = AP.AD (= AF*)=>—="2
Q.AI (hé ong) = AQ ( ) 10~ 1D

Xét AAPQ va A AID cb: AP _ AL (cmt); A Chung
AQ 4D

= AAPQ <> AAID (c.g.c) = AQP = ADI = PQID ndi tiép (vi: AQP la goc ngodi tai dinh Q)

o~

Ta co: Zz 74; (vi: Al la tia phéan giac) — NB=NC :>E= A4,



Xét AABN va ABMN co: B, = A, (cmt); N Chung

= AABN <> ABMN (g.g) AN _ BN . NB? = NANM (dpcm)
BN MN

IPD = IDP (IP=1ID=r)

o)Tacd: 4 ;| __ — IDP = 10D
IPD = 10D (:—IDJ

P - AQP (emt)
Ma: = AQP = AQT = dpcm

AQT = 10D (doi dinh)
d) Goi K la giao diém ctia Al véi (1) — FK =EK
Ma: AQP = AQT (cmt) = KP=KT = FP=ET = FDP = EDT = dpem
Céu 4. (2,0 diém)

a) Cho hai s6 thuc dwong x; y thoa man: x+y < % Tim gia trj nho nhét ciia 4 =53x+53y + Ler Lz
Xy

b) Cho ba s6 thuc dwong x;y,z théa man: x*+ y* +z*> > 3. Ching minh rang:
(x4+y4 +Z4)+(x3+y3 +Z3)2 3+x+y+z.

Loi giai:

iR . 1 1 Co-Si 1 1
a) Du doén diém roi: x=y=§:>—2+ax+ax > 3.3—2-ax-ax=3.3 a’ =>—=ax=>a=27
X X X

1 1 1 1
Tacd: A=53x+53y + —+ —2:(27x+27x + —2)+ (27y+27y + —2]—(x+y)
X y X y

Co-Si 1 1 2 160
=d4 2 3327x-27x - —+3327y-27y - — —(x+y) =27+27—(x+y) 2 54—527
x y

Dau “="xay rakhi x=y =%
Vay = Min A =%<:> x:yzé

b) Taco: x*+122.40x* 1=2x7 5 p*+122.0y% 1=2)7 ; 24 +1 22,4z 1 =222

=Sxtiytezt > 2(x2+y2+22)—3 = VT > 2(x2+y2+22)—3 +x )+ 20

Tuong tu: X 4x2240x° x=2x7; y3 +y 22.\/y3.y =2y2 D4z 22420z =277



=S +y +2° 22(x2+y2+22)—(x+y+z) = VT22<x2+y2+22)—(x+y+z)+2(x2+y2+zz)—3
= VTZ(x2+y2+zz)—(x+y+z)+3<x2+y2+22)—32<x2+y2+22)—(x+y+z)+3.3—3

= VT > (x2+y2+22)—(x+y+z)+6

Ma: 22 +1 22,7 1=2x 1 12 +122.)2 1 =2y 1 24122422 1 =22

S>x*+y +22 2 2(x+y+2)-3 VT 22(x+y+z)-3—(x+y+z)+6=(x+y+z)+3 (dpcm)

Céiu 5. (1,0 diém)

a) Tim tt ca cdc bo sd nguyén (x ; y) théa man phuong trinh: x* —2x+2y” =2(xp +1)

b) Cho p 14 sb nguyén t6 sao cho t6n tai cac sb nguyén duong x ; y théa man x° +y° — p=6xy —8.

Tim gié tri 16n nhat cua p .

Loi giai:
a) Ta co: xz—2x+2y2 =2(xy+1) = x2—2x+2y2 =2xy+2 < x* —2xy+y2+y2—2x=2
<:>(x—y)2—2x+y2—2y+l+2y=3 = (x—y)z—Z(x—y)+(y—l)2 =3 (x—y)z—2(x—y)+1+(y—1)2 =4

o (x—y-1)y+(y-1y =4 (:02+22)

x—y—-1=0 x—y—-1=0 y—1=0 y—1=0
= \% \% \Y%
= y—1=-2 x—y—-1==2

{x=4 {sz {yzl {yzl

= v v Y%

y=3 y=-1 x=0 x=4

Vay (x5 ) =(4:;3);(0;-1);(0;1);(451).

b)Tacod: X’ +)y° —p=6xy-8 < p=x’+)’ —6xy+8 < p=(x+y)3—3xy(x+y)—6xy+8
& p=[(x+y)3+8}—3xy(x+y+2) <:>p:(x+y+2)[(x+y)2—2(x+y)+4—3xy}

(x+y+2)=1

Do p la s6 nguyén t6 nén: 3(x+y)2—2(x+y)+4—3xy=1

(X+y)2—2(x+y)+4—3xy=1
(Vi: x;y€eZ" = x+y+2>4)

2 _ 2 2 _ 2 2 _
= (x+y) —2(x+y)+4-3xy=1 ©x" +2xp+y" —2x-2y-3xy=-3 Sx" —xy+y° —2x-2y=-3

o 4x% —4xy+4y* —8x—8y=-12 & (2x—y)’ +3y2 —4(2x-y) +4-12y+12=4



& (2x-y-2) +3(y-2) =4(=1+3.1%)

2x—y-2= 2x—y-2=1 2x—y-2=-1 2x—y-2=-1
Y Y% v
y-2=-1 y—2=1 y—2=-1

©{
{x=3 {x=2 {x=2 {le
= \Y4 Vv \V4

Vi: p 1as6 nguyén t6 16n nhat = p=7
Vay p=7 théa min yéu cau bai toan.
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