SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN
HAI PHONG Nim hoc 2020 — 2021

DE CHINH THUC PE THI MON TOAN
Thoti gian lam bai: 150 phut (khong ké thoi gian giao de)
Luu y: Dé thi gom 01 trang, thi sinh lam bai vdo to gidy thi

Bai 1. (2,0 diém)
2z o
e +r—z—1 Jz—1

, o Re o er e 2 1
Rut gon P. Tim tat ca cac gia tri cua x de Pg—?.

J’

a) Cho biéu thic P =
T+ 1

14

b) Cho phuong trinh an = 1a 2* — pz+q = 0 (1) (véi p;q la cac s6 nguyén t6). Tim
tat ca cac gia tri cia p va ¢ biét phuong trinh (1) c¢6 nghiém 14 cac s6 nguyén duong.
Bai 2. (2,0 diém)

a) Giai phuong trinh (:1: + 1) J—2? +20+6 =3+22.

2 2 2
" +y =2xy
b) Giai hé phuong trinh {3 1
2429
r oy
Bai 3. (3,0 diém)
Cho tam giac ABC vudng tai 4 (4B < AC), M la trung diém canh BC. P 1a mot diém di
dong trén doan AM (P khac A va M). Duong tron di qua P, tlep xuc véi dudong thang AB tai A,
cat duong thang BP tai K (K khac P). Puong tron di qua P, tiép xtc v6i duong thang AC tai A4,
cat duong thang CP tai L (L khac P).

a) Chung minh BP.BK + CP.CL = BC".

b) Chirng minh dudng tron ngoai tiép tam gidc PKC ludn di qua hai diém cb dinh.

¢) Goi J 1a tam cua dudng tron ngoai tiép tam gidc PKC va E 1a giao diém tht hai cua
duong tron nay véi duong thang AC. Goi 7 1a tAm ctia dudng tron ngoai tiép tam giadc PLB va
F 14 giao diém th\ hai ctia duong tron nay véi duong thang 4B. Chirng minh EF // 1J.
Bai 4. (1,0 diém)

Cho ba s6 duong z,v,z théa man zy + yz + zz = 5. Chimg minh

‘:1: n ‘y 4 32 < 2\/8 '
Vo' +5 Ay +5 \/6(22 +5)
Ding thirc xdy ra khi va chi khi nao?
Bai 5. (2,0 diém)
a) Giai phuong trinh nghiém nguyén z°y — 2y — 22° + 5z = 4.

b) Gia str rang A 1a tap hop con cua tap hop {1; 2; 3;...; 1023} sao cho A khong chua
hai s6 nao ma sb nay gip doi sb kia. Hoi A c6 thé c6 nhiéu nhit bao nhiéu phan tir?
----- Hét -----
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN
HAI PHONG Niim hoc 2020 — 2021
HDC PE CHINH THUC HUONG DAN CHAM MON TOAN
Huéng dan gdm 04 trang
Bai Dip 4n Piém
a) (1,0 diem)
pP= 2Ny | A EEAE R Iy 0,25
(x+1)(Vx-1) x-1 x+1
—x— 1—
—pe x-x-1  x+l —pe Jx 025
(x+1)(\/;—l) x++x+1 x+x+1 ’
1 1- 1
Ps——<:>—\/;£——<:>7—7\/;£—x—x/;—l (do x+~x+1>0vx>0)
7 x+Nx+1 0,25
1 | ox—6Jx+8<0
e S (Vx =2 x—4)<02<\x <4 4<x<16. 0,25
@0 (-2 (Vs Vs ,
diém) J
b) (1,0 diem)
Diéu kién dé phuong trinh (1) c6 nghiém la A= p* —4g >0 (*)
. . A ol tx,=p 0,25
Ap dung dinh 1y Vi-et ta c6 Vo1 x;;5x, €Z".
XX, =4
Vi ¢ 1456 nguyén to nén x, =1 hodc x, =1 0,25
Néu x,=1thi 1+x,=p va x, la cac s6 nguyén tb lién tiép, suy ra x, la s6 nguyén té chin 0.25
nén x, =q=2; p=3. Tuong tu, néu x, =1thi x, =¢=2;p=3 ’
Tathdy ¢ =2;p =3 théa min diéu kién (*) 1a cac gia tri can tim. 0,25
a) (1,0 diém)
Diat a=x+Lb=v-x"+2x+6;b>0
ab=3+2x b=a-1 0,5
Tadwoc { |, :>(a—b)2:1:> ’
a +b°=4x+7 b=a+l
. x>0
Néu b=a-1, thay vao ta dugc: \/—x2+2x+6=xc>{ , ; 0<:>x:1+;/B 0,25
X' —x—-3=
~1+/5
2 I x=>-2 xX= 2
(2,0 | Néu b=a+1 thay vao ta dugc: V-x’+2x+6=x+2<1 <
:T 0,25
Vay nghiém ctia phuong trinh 13 x e {_1;\/5 : _1_2\/5 ; 1+;/B}
b) (1,0 diém)
5 x>+ =2x)
Vi dieu kién x, y # 0 thi hé phuong trinh tré thanh
xy+3y° =2x° 0,25

=x —xy—2y" =0
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= x’+xy—2xy-2y" =0 (x+y)(x-2y)=0 @{x:—y

x=2y 0,25
P X==y xX=-y x=1
Néu x=-y=< , , & = do x,y#0 0,25
X +x =2x x=1 y=-
5
. x=2y x=2y = 9
Néu x=2y= 44 43(:) 5 < s do x,y#0
+ — —
R N 0,25
3
(3,0 | Dap an cho trudong hop hinh vé€ trén, cac truong hop khac chirng minh tuong tu.
diém) | a) (1,0 di€m)
BA la tiép tuyén cua dudng tron (4PK) nén BA® = BP.BK (1)
X . 0,5
CA 1a tiép tuyén cta dudng tron (APL) nén CA*> = CP.CL (2)
Tu (1) va (2) suy ra BP.BK + CP.CL = BA> + CA*> = BC? 0,5
b) (1,0 diém)
Goi 4H 1a dudng cao clia tam gidc 4BC = BA* = BH.BC (3) 0,5
Tu (1) va (3) = BP.BK =BH.BC. Suy ra tir giac HPKC ndi tiép nén dudng tron 0.5
ngoai tiép tam giac PKC di qua hai diém co dinh 1a C va H. ’
¢) (1,0 diém)
Theo cau b) duong tron (J) di qua H. Chung minh tuong tu (/) di qua H.
() va (J) céit nhau tai H, P nén 1J L HP (4) 0,25
HPEC nt= AEP = PHC (5)
HPFB nt=> AFP = PHC (6) 0.25

Tt (5) va (6) suy ra tt giac APEF ndi tiép nén
— EPF = EAF =90° = PE | PF
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Goi G 1a giao diém cua HP va EF. Do cac tt giac HPEC va APEF ndi tiép nén

GPE = HCE = MCA = MAC = PAE = PFE

0,5
= GPE + GEP = PFE + GEP=90° = PG L EF hay HP 1 EF (7)
Tu (4), (7) suy ra IJ // EF.
X N y 3z
x+y x+z \/(y+z)(y+x \/6 z+x (z+y) 0,25
LN R
4 \/E Xty x+z J_ Ytz pix \/E Z4X Z+Yy
0,5
(1,0 < N N N N 3z N 3z ) (2+3+3)_&
diém) 2\/— xX+y x+z y+z y+x z+x z+y) 26 3
2 3 3
g : = = z=2x=2y 0,25
bang thic xay rakhi < x+y y+z z+x < 52 Sz=2x=2y=2 ’
Xy+yz+zx=5 e
a) (1,0 diém)
Phuong trinh ban diu twong duong véi xy(x—1)=2x" —5x+4
2 _ 0,25
:>y(x—1):M=2x—5+i (do x;tO)
X X
Vi x,yeZ nén xe {il;i2; i4} 0,25
Lap bang céac gid tri
X -1 1 -2 2 —4 4
11 - 11 14 4 0.5
i 3 i . — ’
g 2 Y 3 : 5 3
Ma x,y e Z nén nghiém cta phuong trinh 14 (x;y)=(2;1)
b) (1,0 diém)
Chia céc sb tir 1 dén 1023 thanh cac tap con 4, = {1},4, ={2;3},4, ={4,5,6;7},
A, ={8;9;..515}, 4, ={16;17;...;31}, 4, = {32;33;....;63},
5 | 4,={64;65;..5127), 4, = {128;129;...,255}, 4, = {256;257;...;511} 025
(20 1 4 ={512:513;..:1023} ’
diem) | = °, ‘
Dé thay so phan tir cua tap 4, 1a 2°,k=0,1,....9.
Nhan thdy ne 4, < 2ne d,,,.
Xét A=A, U A, VA UA VA =|A4=512+128+32+8+2=682, O rang A4 khong 0.25
chtra s6 nao gip d6i sd khac. ’
Ta chi ra rang khong thé chon tap con c6 nhi€u hon 682 s6 thdéa man bai ra.
That viy: Gid su tdp 4 théa man yéu ciu bai todn va chtra @, phan tir thudc 4, ,
k=0,1,..,9. 0,25
Xét cac tap hop 4,va 4,,,. Voi me 4, tuy y, ta cd 2me 4,,,. SO cc cip (m,2m)
nhu vay 1a 2° va trong mdi cip nhu vay c6 nhiéu nhat mot s thudc 4.
Ngodi ra tdp 4,,, con chira 2¢ sb 1¢, tirc 1a c6 nhicu nhat 2* +2° =21 s6 thude 4
dugc lay tir 4, va A4, .
OC lay k e+l 0,25

Suy ra a,+a, <2 a,+a,<2’,a,+a,<2’,a,+a, <2 ,a,+a, <2°. Cong cac bat dang
thtre ta dugc a, +a, +a, +---+a, <682. Viy sO phan tur 16n nhat ciia 4 1a 682.
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Chi ¥: - Trén ddy chi trinh bay tém tat mét cdch gidi, néu thi sinh lam theo cdch khdc ma ding thi
cho diém t6i da ing véi diém cua cdu do trong biéu diém.

- Thi sinh lam ding dén dau cho diém dén dé theo diing biéu diém.

- Trong mdt cdu, néu thi sinh lam phan trén sai, dudi diing thi khéng cham diém.

- Bai hinh hoc, thi sinh vé hinh sai thi khéng cham diém. Thi sinh khong vé hinh ma lam van
lam diing thi cho nira s6 diém ciia cdc cdu lam duoc.

- Bai ¢6 nhiéu ¥ lién quan t&i nhau, néu thi sinh cong nhdn y trén dé lam y dwéi ma thi sinh
lam diing thi cham diém y do.

- Piém ciia bai thi la tong diém cdc cau lam ding va khéng dwoc lam tron.
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	Đáp án đề chính thức Toán chuyên 2021

