SO GIAO DUC VA PAO TAO PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
BAC NINH NAM HOQC 2023-2024
s . Mon thi: Toan (Danh cho thi sinh thi chuyén Toan)
DE CHINH THUC Thoi gian Iam bai: 150 phat (khong ké thei gian giao dé)
(Dé thi c6 01 trang)

Céu 1. (2,0 diém)
1. RGt gon biéu thicc P = \/3+2\/£ —\/3—2\/5.
2. V& duong thang d 1 d6 thi ham sb y = 2x — 4. Tinh khoang cach tir goc toa d6 O dén

duong thang d.
Ciu 2. (2,0 diém)

6X + 6y = 2023\xy\

1. Giai hé phuong trinh
X —2y = 3xy

2. Giai phuong trinh 2X + 3 + V4x? + 90X +2 = 2X +2 + v4x + 1.
Ciu 3. (3,0 diém)
1. Cho tam giac ABC nai tiép duong tron (O) cd ba goc nhon, AB <AC , hai duong

cao BE va CF. Cac tiép tuyén cua (O) tai B va C cat nhau tai S. Goi M 1a giao diém cua
BC va SO.

a) Chang minh rang tam giac EAB ddng dang voi tam giac MBS, tir 6 suy ra tam giac
AEM dong dang véi tam giac ABS.

b) Goi N 14 giao diém cia AM va EF, P la giao diém cua SA va BC. Chang minh
rang NP vudng goc voi BC.

2. Cho hinh chit nhat ABCD. Ly cac diém E,F thuoc canh AB (E nam giira A, F);
G,H thuoc canh BC (G nam giita B,H); 1,J thuoc canh CD (I namgita C,J); K,M thudc
canh DA (K nim gitra D,M) sao cho E,F,G,H,1,J,K,M d6i mot phan biét va khac cac dinh
cta hinh chir nhat ABCD, ddng thoi hinh da giac EFGHIJKM ¢6 cac goc biang nhau. Chang
minh rang néu do dai cac canh cua hinh da giac EFGHIJKM 14 cac s6 hitu ti (theo don vi cm)
thi EF =1J. .
Cau 4. (1,5 diem)

Cho céc s6 nguyén duwong X,y,z thoa man x* +y° +2° = 18(x +y +2).

1. Chirng minh ring x +y +z chia hét cho 6.

2. Tim gié tri I6n nhét cua biéu thic F = xyz .
Cau 5. (1,5 diém) ‘

1. Cho céc s6 thuc duong a,b,c thoa méan a +b +c¢ = 3. Ching minh rang

15

ab +bc +ca

2. Trén mat phang cho 2008 diém bat ki sao cho khoang cach giita 2 diém tdy y ludn 16n

hon 1. Chirng minh rang mdi hinh tron ¢ ban kinh bang 1 chi chira khong qua 5 diém trong 2008
diém da cho.

> 6 —abc.
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SO GIAO DUC VA PAO TAO HUONG DAN CHAM
BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
NAM HOQC 2023 - 2024
Mo6n: Toan (Danh cho thi sinh thi chuyén Toan)
(Hwéng ddan chdm c6 06 trang)

Cau | Pip an | Piém

Cau 1. (2,0 diém)

1. R0t gon bidu thirc P = y/3+ 242 — /3 - 242.

2. V& duong thang d 1a @6 thi ham sé y = 2x — 4. Tinh khoang cach tir gbc toa d6 O dén
duong thang d.

1.Tacc’>P=\/3+2\/§—\/3—2\E:\/(\/5+1)2—\/(\/5—1)2 0,5

~V2+q-N2- =2 +1-\2+1-2 05

2. V& duong thang d 1a d6 thihamsé y = 2x — 4.

Puong thang d cit truc Ox tai A(Z;O), cat truc| 0,5
Oy tai B (0;-4).

Y X

Tinh dugc OA = 2,0B = 4. Goi H 14 hinh chiéu
cua O trén AB. Taco

1 1 1 1 1 =5 NG
= + =—+—=—=>0H =—|
OH? OA? OB? 4 16 16 5
Vay khoang cach tir géc toa do O dén duong 0.5
thang d 1A OH = %.
Cau 2. (2,0 diém)
» 6x + 6y = 2023|xy|
1. Giai h¢ phuong trinh ;
X —2y = 3xy
2. Gidi phuong trinh 2X + 3 + V4x? + 9x +2 = 24/x +2 + v/4x + 1.
, 6X + 6y = 2023 \xy\
1. Xét h¢ phuong trinh (1).
X —2y = 3xy
6,6 003 [1_2032 ,_ 18 05
Néu xy >0 thi (1) < Y % sy 9 o 2005
1.2 _, 1 _ 2005 __9
y X x 18 2032
(thoa méan xy > 0).




5,8 o0 ;:__20914
Néu xy <0 thi () &Y * oY loai, vi khong thoa man xy < 0).
y 1) 12, 1__2041( : g y <0)
y X X 18 0,5

Néu xy = 0 thi tir (1) ta tinh dugc X =y = 0.

) . . [ 18 9
Vay hé phuong trinh (1) ¢6 dung 2 nghiém la (0;0) va | ——; — |.
ay h¢ phuong (1) c6 ding 2 nghig (0;0) [2005 2032j

2. Giai phuong trinh 2X + 3+ V4x2 + 9x +2 = 24X +2 +4x +1 (2).
bK:x 2—%. Taco (2) < 2x +3+\/(x +2)(4x +1) = 2% +2 +4x + 1.

0,25

bat t :2\/x +2+\/4x +1 (voit Z\/?)th‘l t* = 8x +4\/(x +2)(4x +1) +9 hay

t? -9 t? -9 0,25
. Phuong trinh (2) tré thanh +3=t

2 + (X +2)(4x +1) =

St?-4t+3=0<t=1hoict = 3.

Két hop véi didu kien t > /7 taldy t = 3. 025
VGit =3 thi 2vX +2 +4x +1 =3 < 2 +,J(x +2)(4x +1) = 0

X <0 2
o \/(x +2)(4x +1) = -2X < {(x £ 2)(4x +1) = 4X° & X :—5. 0.25

Viy phuong trinh (2) ¢6 nghiém duy nhatx = —% :

Cau 3. (3,0 diém)

1. Cho tam giac ABC noi tiép duong tron (O) c6 ba goc nhon, AB <AC , hai duong cao
BE va CF. Céc tiép tuyén cua (O) tai B va C cit nhau tai S. Goi M 1a giao diém cua BC va
SO. : : .

a) Chang minh rang AEAB dong dang véi AMBS, tir d6 suy ra AAEM dong dang vai

AABS.
b) Goi N 1a giao diém cia AM va EF, P 1a giao diém cua SA va BC. Chirng minh rang

NP vubng gbc vai BC.
2. Cho hinh chit nhat ABCD. Lay cac diém E,F thuoc canh AB (E nam giira A,F); G,H

thuoc canh BC (G nam gitra B,H); 1,J thudc canh CD (I nam gita C,J); K,M thudc canh DA
(K nam gita D,M) sao cho E,F,G,H,I,J,K,M d6i mot phan biét va khac cac dinh caa hinh chit
nhat ABCD, dong thoi hinh da giac EFGHIJKM 6 céc goc bang nhau. Chang minh rang néu do
dai cac canh cua hinh da gidc EFGHIJKM 12 céc s6 hitu ti (theo don vi cm) thi EF =1J.

1. Hoc sinh v& dung hinh dé lam duoc y a. 0,25

a. Taco OS L BC tai trung diém M cua BC. Nén BEA = SMB = 90°.
0,25

Ma BAC =SBC =%sdBC. Suy ra AEAB dbng dang voi AMBS .




Hai tam giac EAB,MBS ddng dang nén % _BS

BM
Tam giac BEC vudng tai E, EM la trung tuyén nén BM = ME. 0.95
AB BS |
Suyra — =——
yra = =wg ¥
Tam giac MEC céntai M
nén MEC = MCE . Mat
khéc
ABS +ACB =180° =
=AEM +MEC = 0,25
=AEM +ACB
— ABS =AEM (2).
Tu (1), (2) suy ra hai tam giac
AEM,ABS @dong dang.
b. Hai tam giac AEM,ABS
ddng dang nén BAP = EAN;
AME =ASB (3). ,
Ma tar giac BCEF noi tiep
duong tron duong kinh BC 0.95
nén ABP = AEN .Suyrahai |
tam giac AEN,ABP dong
dang, dan toi AN _NE (4).
AP BP
S
Taco NEM +ABC +ACB =NEM +AEN + MEC =180°.
Suy ra NEM =BAC =SBP (5). 0.95
. \ . ., N , NE MN
Tu (3) va (5) suy ra hai tam gidc EMN,BSP dong dang. Do do Bp E(G).
AN NM AN AP
Tu (4) va (6) suy ra = = = = NP/ /MS.
S S R VYT 0.5
MaSM 1 BC = NP LBC.
2. Goi EF =a; FG =b; GH =c; HI =d; IJ =e; JK =f; KM =g; ME =h (theo
don vi cm, véi a,b,c,d,e, f,g,h 14 cac s6 hitu ti duong).
0,25

Do cac goc cua hinh bat giac EFGHIJKM bang nhau nén mdi goc trong caa hinh bat

(8 —2).180°

gidc d6 co sd do 1a =135°.




B Suy ra mdi goc ngoai cua hinh bat giac
nay la 180° — 135° = 45°,
Do d6 cac tam giac MAE;FBG;CIH;

F
BN
Cc
H . ., R R 0,25
K g d DKJ lacac tam glac vuong can.
S
I

D J C
Tac6 MA =AE = ; BF =BG =~ ; CH =Cl = ; DK =DJ =
f V2 V2 V2
L b
Vi AB =CD nén o (e-a)V2=h+b—f-d. 0.25

EETEE

Néu e—a =0 thI\/_—h b f-d , diéu nay vo Ii, doflésév@ti, con

€-a 0,25

h+b-f —d
e—-a

lasd hituti. Vaye —a =0 <> e =a hay EF =1J (dpcm).

Cau 4. (1,5 diém)
Cho cac sb nguyén duong x,y,z thoa man x° +y° +z° = 18(x +y +z).
1. Chting minh rang x +Yy +z chia hét cho 6.
2. Tim gia trj 16n nhat cua biéu thic F = xyz .

1. Tt gia thiét ta co (x3 —x)+(y3 —y)+(z3 —z) = 17(x +y +Z). 0,25

Tich caa ba s6 nguyén lién tiép ludn chia hét cho 6 nén x* —x = (x —1)x (x +1):6.
0,25
Tuong ty y* —yi6, 2> ~z:6. Suyra 17(x +y +2):6.

Ma 17 va 6 nguyén t6 cing nhau nén x +y +z :6. 0,25

2.TacO X +y +z =6m, x> +y®+z°>=108m, vsi m e

3,3, 53 3 3
ViX +y°+12 Z(x+§+zj nén 108m >(Gm

, 9 0,25
— | ©m°<—,suyram < 2.
3 2

3

3 3
Lic nay F = xyz < (%) < (% — 64 (1).

Tu x®+y®+2° —3xyz = (x +y +z)(x2 +y®+2% —xy —yz —zx) suy ra 0,25
108m —3F =6m (36m2 —3(xy +yz +zx)) < F =36m —6m (12m2 —(xy +yz +zx)).
Do d6 F:6 (2). T (1) va(2) suy ra F <60 (3).

Ding thic ¢ (3) xay ra, chang han khi
X+y+z=12 X+y+z=12
60 = 72—12(48—(xy +yz +zx)) SIXY +YZ +2X =47 < (x;y;z) la hodn vi cua
Xyz =60 Xyz =60

0,25

(3:4:5). Vay gid tri lon nhét cua F 1a 60, dat dugc chang han khi (x;y;z) 1a hoan vi




