SO GD & PT VINH PHUC KY THI TUYEN SINH LOP 10 THPT CHUYEN NAM HQC 2021 — 2022

PE THI MON: TOAN
PE CHINH THUC Danh cho thi sinh thi chuyén Toan va chuyén Tin
Thoi gian lam bai: 150 phat, khdng ké thoi gian giao dé

Céu 1 (3,5 diém).
a) Giai phuong trinh 4x” —x —3=2vx+2
2

b) Giai phuong trinh x* + Lz =5

(x + 2)

2 2

+y +x+y=8
c) Giai h¢ phuong trinh Ty ATy
2x* +y* =3xy+3x-2y+1=0

Céu 2 (1,5 diém).
a) Cho céc s6 nguyén x, y,z théa man x> + y* + z° = 2xyz. Chang minh rang xyz chia hét
cho 24
b) Tim tat ca cac bo ba sé nguyén duong (a;b;c) sao cho (a +b+ 0)2 —2a+2b lasd

chinh phuong

Cau 3 (1,0 diém). Cho céc s6 duong a;b;c thoa man va + b +ab+1+c = 6. Ching minh

rang:

Q) a+b+2c=>10

2a+1 2b+1 2c+2
+ + <

a+l b+l c+2

Céu 4 (3,0 diém). Cho hinh thang ABCD (AD song song véi BC, AD < BC). Céac diém E, F
lan Iuot thudc cac canh AB, CD. Puong tron ngoai tiép tam giac AEF cat duong thang AD
tai M (M khdng triing véi A va D, D nam giita A va M), duong tron ngoai tiép tam giac CEF
cit duong thiang BC tai diém N (N khdng tring voi B va C, B nam giira C va N). Puong
thang AB cét duong thiang CD tai diém P, duong thang EN cit duong thang FM tai diém Q.
Chang minh rang:

a) Ta giac EFQP noi tiép dudng tron

b) PQ song song véi BC va tim dudng tron ngoai tiép cac tam giac PQE, AMF, CEN cung
nam trén mot duong thang ¢ dinh.

¢) Cac duong thang MN, BD, EF ddng quy tai mot diém

Cau 5 (1,0 diém). Thay Quyét viét cac sé nguyén 1, 2, 3,...., 2021, 2002 Ién bang. Thay
Quyét thuc hién viéc thay sé nhu sau: MGi lan thay sé, thay chon ra hai sb bét ki trén bang,
x0a hai sb nay di va viét 1&n bang sb trung binh cong cua hai s6 vira x6a. Sau 2021 1an thay
sb nhu vay, trén bang con lai duy nhat mot sé.

a) Chtrng minh ring sé con lai trén bang c6 thé 1a s6 2021

b) Ching minh rang sé con lai trén bang c6 thé 1a s6 2006

---HET---
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PAP AN
Céu 1 (3,5 diém)

a) Giai phuong trinh 4x* —x —3=2x+2 (PKXD: x>-2)
Binh phuong hai vé cua phwong trinh ta duoc:

(4x* —x-3) =4(x+2)

S 16X +x°+9-8x" +6x—24x> =4x +8

< 16x" —8x° =23x* +2x+1=0

& (16x* +16x° ) (24x° + 245 )+ (x> + 2x +1) =0
S 16x° (x+1)=24x" (x+1)+(x+17)=0

S (x+1)(16x° =245 +x+1)=0

4x-1=0 Slx=—

_4)c2 —5x—-1=0 (%)
Gidi ():A=(-5) —4.4.(-1)=41

_5+x/ﬁ

X
Phuong trinh (*) c6 hai nghiém phéan biét:

Thur lai vao phuong trinh da cho ta dugc tap nghiém cta phuong trinh 1a:

S:{_l;5+«/ﬂ}

8

2

b) Giai phwong trinh: x* + 4x ~=5 (bKXD: x #-2)
(x + 2)

, 4x? 4x* 4x*

x+2 (x+2) x+2
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2
+ -5=0 (1)
xX+2 xX+2

2

al - phuong trinh (1) trd thanh: £r4r-5=0 (2)
X+

Vi 144+ (=5) =0 nén phuong trinh (2) c6 2 nghiém 7, =11, =5
Véi 1, =1 taco:

xZ
xX+2
Vi 1—(=1)+(-2) = 0 nén phuong trinh (3) c6 2 nghi¢m x =—1 (tm); x, =2 (tm)

Vi t, =5 taco:

Pit t =

—leoxX=x+2ox-x-2=0 (3)

2
X

X+2

2
=5 X +5x+10=0 (Vo livi x2+5x+1O:(x+§j +%>O VxeR)

Vy tap nghiém ciia phuong trinh da cho la: S ={-1;2}

X H+y +x+y=8 (1)
2X°+y =3xy+3x-2y+1=0 (2)
Taco: (2) < 2x> =2xy)—(xy =y )+ (x—y)+Rx—y)+1=0
S2x(x—y)—-y(x—y)+(x—-y)+2x—-y)+1=0
SxX-y)2x—y)+x-y)+R2x—-y+1)=0
Sx-y)2x—-y+H)+R2x—-y+1)=0

S Rx—-y+D(x—-y+1)=0

c) Giai hé phuong trinh: {

_2x—y+1:O
=
| x—y+1=0

y=2x+1
N R

y=x+1
Thay y=2x+1 vao (1) ta duogc:

x2+(2x+1)2+x+2x+1=8<:>5x2+7x—6=0 3)
A=72—4.5.(—6)=169
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| 7+4169 3
X=—=—
Phuong trinh (3) ¢6 2 nghiém phan biét 2.5 5
—7-~169
X=——"——"=-2
L 2.5
Voi x=2=y=2211=1
5 5 5

Véi x=-2=y=2(-2)+1=-3
Thay y=x+1 vao (1) ta dugc: x2+(x+1)2+x+x+1:8 S2xX7+4x-6=0 (4)
Vi 2+4+(—6) = Onén phuong trinh (4) ¢6 2 nghiém phan bi¢t: x =1;x=-3

Voi x=1=y=2
Voi x=-3=>y=-2

Vay nghiém cua hé phuong trinh da cho la: (x;y) € {(%;%);(—2;—3);(1;2);(—3;—2)}

Céu 2 (1,5 diém)

a) Vi x> +y° + 7" =2xyz nén 2xyz chin, nén ton tai it nhat 1 s6 chin, gia sir 1 x chan.

Khi d6: x*74; 2xyz- 4=y +7°74 (*)

Néuyle = y'le=> e 7= z 1é

=2k+1=y> =4k> + 4k +1

= Y Y (k;m € Z)
z=2m+1=7 =4m’* +4m +1

=V + 77 =4k + 4k +4m° +4m +2

= y® + z* chia 4 du 2 (khong thoéa man(*))

Do déychinvazchin = y:2; 7.2

= xyz: 8 (1)

Gia sir ca 356 X, y, z déu khong chia hét cho 3 vi x; y; z chin nén x*;y*;z* = 1(mod 3)

=>x+y +7°73

Do d6 2xyz:3=> xyz-3 (mau thuan véi gia thiét x, y, z déu khéng chia hét cho 3)

Nén ton tai 1 s6 chia hét cho 3 hay xyz 3  (2)

Tu (1) va (2) suy ra: xyz: 24

Vay xyz.: 24

bt A=(a+b+c) ~2a+2b
Ta co:
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(a+b+c+1f=(a+b+cy444a+b+c)+l>A
(a+b+c—1f:(a+b+cy—2ﬂw+b+c)+l<A
Nén(a+b+c—1)2<A<(a+b+c+1)2

Ma A chinh phuong nén A =(a+b+c)’

:>(a+b+c)2—2a+2b:(a+b+c)2

S2a=2bsa=>b

Vay tat ca cac bo (a; b; ) can tim 1a (k; k; m) vai k, m nguyén duong bét ki
Céu 3 (1,0 diém)

a)

Ap dung bit dang thirc AM — GM:

(a+1)+(b+1)22\/(a+1)(b+1) sabra+b+1<

a+b+2

::6=JdeHJHJ+csﬂi§iz+c

=a+b+2+2c>12

Suyraa+b+2c=>10

Déu “=" xay ra khi va chi khi va+1=vb+1<a=b
Vay a+b+2c 210

b) Ta cé:
2a+1+2b+1+2c+2SS
a+1 b+1 c+?2
¢>2a+1—2+2b+1—2+2c+2—22—1
a+1 b+1 c+?2
-1 -1 -2
= + + > —
a+l b+1 c+2
1 1 2
<1

= + + <
a+l b+1 c+2

1 1 2 2 2 (*EJFﬁ)Z

Ta co: + + > + >
a+l b+l c+2 Ja+D)(b+1) ¢+2 Ja+Db+1)+c+2
2, 8 16 5 10y (dpem)
a+l b+1 c+2 a+b+2+c+2 a+b+2c+6 10+6

2a+1 2b+1 2c+2
+ + <5
a+1 b+1 c+2

Vay
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Céu 4 (3,0 diém)

a) Ta co:

— e~

EQF:NEF—QFE:(ISO"—F/C]\V)—@)

Vi AD // BC nén FCN = PDA (2 goc ddng Vi)

Do d6: EQF =180° — PDA — PAD = EPF
Suy ra ti giac EFQP ni tiép duong tron.

b) Vi tix gidc EFQP néi tiép nén QPA = 180° — OFE = 180° — PAD

— QPA + PAD = 180"
Ma hai goc ¢ vi tri trong cung phia = PQ // AD
Goi (01);(02);(03) lan lugt 13 cac dudng tron ngoai tiép tam giac PQE; AMF, CEN

Do (0, ) cit (0, ) tai EvaFnén 0,0, LEF (1)
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Do (0, ) cat (O,) tai EvaF nén 0,0, LEF (2)

Tur (1) va (2) suy ra 0,;0,;0, thang hang (dpcm)

¢) Gia sit MN cét EF tai K. Ta chung minh B, D, K than hang

Ap dung dinh ly Menelaus cho tam giac MNQ va cét tuyén KEF ta duoc:
KM EN FQ _,
KN EQ FM

KM EQ FM _PQ DM DM

KN EN FQ NB PQ NB

Két hop véi MD // NB, suy ra B, D, K thiang hang (dpcm)

Cau 5 (1,0 diém)

a) Ta sé chi ra mdt cach x6a dé sé con lai trén bang 1a 2021

Lan 1: X6a 1; 3 va thay bai s6 2

Lan 2: X6a 2; 2 va thay bai s6 2

Lan 3: X6a 2; 4 va thay boi s6 3

Suyra

Lan 2020: X6a 2019; 2021 va thay bai s6 2020

Lan 2021: Xda 2021; 2022 va thay bai s6 2021.

LGc nay trén bang chi con lai s6 2021.

b) Ta ciing chi ra dwoc mot cach xéa dé so con lai trén bang la 2006.

Chi can chia ddy cac s6 1; 2; 3: 4; ..., 2020; 2021; 2022 thanh hai phan (hai ddy con)
nhu

sau:

Déy 1: 1; 2; 3; 4, ...., 2005; 2006

Déy 2: 2007; 2008; ....; 2021; 2022.

Bang thuat toan nhu phan a véi ddy 1 thi sau 2004 budéc ta con lai 2 s6 2004, 2006
Bang thuat toan nhu phan a véi ddy 2 nhung thuc hién nguoc lai tir cudi day vé dau
day

thi sau 15 budc ta con lai 1 s6 2008.

Nén sau 2019 budc s& con lai 3 s6: 2004; 2006; 2008.

Va sau 2 budc nira ta thu dugc sb 2006 trén bang.

Vay sb con lai trén bang c6 thé 1a sb 2006

Nhgn xét: Bang quy ngp theo n, ta ¢ thé chitng minh diwoc bai toan tong quéat sau:
Cho

cac so trén bang 14 1; 2; 3; 4;...;n—1; n. Khi d6 ta luén ¢ thé c6 cach thuc hién
viéc thay sé

dé thu dirot mét s6 k bat Ki tor 2 dén n—1
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