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SO GIAO DUC VA PAO TAO PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
BAC NINH NAM HQC 2023 - 2024
Mo6n thi: Toan (Danh cho thi sinh chuyén Toén)
Thoi gian 1am bai: 150 phat (khdng ké thoi gian giao dé)

DE CHINH THUC

Cau 1. (2,0 diém)

1. R0t gon bidu thic: P =+/3+2v2 —\/3-242
2. V& duong thang d1a db thi cia ham sé y = 2x—4. Tinh khoang céch tir géc toa do O dén duong
thang d .
Cau 2. (2,0 diém)

6x + 6y = 2023|xy|

1. Giai h¢ phuong trinh:
X —2y =3xy

2. Giai phuong trinh: 2X +3+v4x? +9x+2 = 24X + 2 +/4x +1
Cau 3. (3,0 diém)
1. Cho tam gi4dc ABC nhon noi tiép duong tron (0), AB<AC, co cac duong cao BE va CF. Cac
tiép tuyén cua duong tron (O) tai B va C cit nhau tai S. Goi M 12 giao diém cua BC va SO.
a. Chiing minh ring tam giac EAB ddng dang vai tam giac MBS, tir d6 suy ra tam giac AEM
ddng dang véi tam giac ABS.
b. Goi N 1a giao diém cua AM va EF, P 14 giao diém cia SA va BC. Chirng minh rang NP vudng
goc vaéi BC.
2. Cho hinh chir nhat ABCD. Léy cac diém E, F thudc canh AB (E nam giira A, F); G, H thudc canh
BC (C nam giira B, H); 1, J thuoc canh CD (I nam gitta C, J); K, M thudc canh DA (K nam giira D, M) sao
cho E, F, G, H, I, J, K, M d6i m6t phan biét va khac cac dinh caa hinh chit nhat ABCD, déng thot hinh da

giac EFGHIJKM c6 cac g6c biang nhau. Ching minh rang néu do dai cac canh cua hinh da giac EFGHIJKM
1a céc s6 hitu ti (theo don vi cm) thi EF = 1J.

Cau 4. (1,5 diém) Cho céc s6 nguyén duong X, Y,z thoaman x* +y* +2° =18(x+y+2).

1. Chuang minh rang x+y+z chia hét cho 6.
2. Tim gié tri 16n nhat cua biéu thic F = xyz.
CAu 5. (1,5 diém)

1. Cho céc sb thuc duong a,b,c thoa man a+b+c=3. Chang minh rang

15
ab+bc+ca
2. Trén mit phing cho 2008 diém bat ki sao cho khoang cach giira hai diém tdy y luén 16n hon 1.
Chuang minh rang mai hinh tron cé béan kinh bang 1 chi chira khong qué 5 diém trong 2008 diém da
cho.

>6-abc
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GIAO DUC VA PAO TAO HUONG DAN CHAM
BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
NAM HOQC 2023 - 2024
Mon thi: Toan (Danh cho thi sinh chuyén Toan)
(Hwéng dan cham cd 5 trang)

Pap an Piém

c ()

Cau 1. (2,0 diém)

1. R0t gon bidu thirc: P =+/3+2v2 —y/3-242
2. V& duong thang d1a dd thi cua ham sé y=2x—4. Tinh khoang céach tir goc toa d6 O dén
duong thang d .

1. Taco P=3+22 —/3-2V2 =\/(ﬁ+1)2 _\/(\@_1)2 0,5
=‘\/§+1‘—‘\/§—1‘=\/§+1—\/§+1=2 0,5

2. V& duong thang d 1a d thi caa ham s y = 2x — 4
Puong thing d cit truc Ox tai A(2; 0), cét truc Oy 0,5
tai  B(0; 4)

Tinh duoc OA = 2; OB = 4. Goi H Ia hinh chiéu
cua O trén AB. Tacd

H
1 1 1 1 1 5 45
I° OH? OA? OB’ 4 16 16 - , 5 0,5
Vay khoang céch tir goc toa do O dén duong thang
d 13 OH :%.

Cau 2. (2,0 diém)

6X + 6y = 2023xy|

1. Giai h¢ phuong trinh:
X —2Yy = 3xy

2. Giai phuong trinh: 2x +3+v4x? +9X +2 = 24/X +2 +/4x +1
6x + 6y = 2023|xy| (

1. Xét h¢ phuong trinh 1)
X —2y = 3xy
6.6 5003 [1_2032 v 18 0,5
< R X
Néu xy >0 thi (1) y 1Y ¥ = 2005
125 Tla_as | 9
y X x 18 2032

(thoa mén xy > 0)
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1.2 4

y X
Néu xy = 0 thi tir (1) ta tinh dwoc X =y =0
s . (18 9
Vay hé phuong trinh (1) ¢6 dung 2 nghiém la (0; Q) va | —;— |.
iy 1 phucmg v (1 ding 2 nghicm 13 0;0)va [ 228 )

1
Néu xy < 0 thi (1) )1/ X = 31/ (loai, vi khdng thoa mén xy < 0) 0,5
X

2. Giai phuong trinh: 2x+3++4x% +9x +2 = 2Jx +2 +/4x +1 (2)
bK: xz-%. Taco (2) & 2x+3+ (X +2)(4x +1) =2/ +2 +/4x +1.

0,25

Dit t=2Vx+2 +/4x+1 (Véi t=+/7) thi t? =8x+4./(x +2)(4x +1) +9 hay

t?-9 t°-9

2X+ /(X +2)(4x +1) = 7 Phuong trinh (2) tré thanh +3=t

0,25

< t?-4t+3=0<=t=1hoic t=3.
Két hop véi diéu kién t>+/7 taldy t=3

0,25

Voit=3thi 2x+2+vV4x+1=3< 2x+./(x+2)(4x+1) =0
x<0

S J(X+2)(4x +1 =—2x<:>{ @XZ_E

(X +2)(4x +1) = 4x> 9

Vay phuong trinh (2) c6 nghiém duy nhat x = —é

0,25

Cau 3. (3,0 diém)

1. Cho tam gidc ABC nhon noi tiép dudong tron (0), AB < AC, ¢ céc dudng cao BE va CF.

CAc tiép tuyén cua duong tron (O) tai B va C cat nhau tai S. Goi M 1a giao diém cua BC va SO.

a. Chting minh rang tam giac EAB d6ng dang voi tam giac MBS, tir d6 suy ra tam giac

AEM d6ng dang véi tam giac ABS.

b. Goi N 14 giao diém cua AM va EF, P 1a giao diém cua SA va BC. Chang minh rang NP

vubng goc vaéi BC.

2. Cho hinh chir nhat ABCD. Ly cac diém E, F thuoc canh AB (E nam giira A, F); G, H

thuoc canh BC (C nam gitra B, H); 1, J thuoc canh CD (I nam giita C, J); K, M thudc canh DA (K nam
gitta D, M) sao cho E, F, G, H, 1, J, K, M d6i mét phan biét va khac cac dinh caa hinh chir nhat ABCD,
d6ng thoi hinh da giac EFGHIJKM c6 cac goc bang nhau. Chirng minh rang néu d6 dai cac canh cua

hinh da gidc EFGHIJKM 1a cac sb hitu ti (theo don vi cm) thi EF = 1J.

1. Hoc sinh v& dung hinh dé lam dugc y a 0,25
a. Taco OS L BC tai trung diém M cua BC. Nén BEA = SMB =90°.

— — — 3 0,25
Ma BAC =SBC =%sdBC. Suy ra AEAB dong dang AMBS.
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Vvéi a,b,c,d,e,f,g,,hla cac sb hitu ti duong).
Do céc goc cua hinh bat giac EFGHIJKM bing nhau nén mdi gdc trong cua hinh bat

(8-2).180°

giac d6 c6 s6 do 1a =135°.

’ . > . AB BS
Hai t ic EAB, MBS dong dang nén —=—.
a1 tam giac ong dang AE BM 0,25
Tam gidc BEC vudng tai E, EM la trung tuyén nén BM = ME.
AB BS
Suyra —=—— (1
y AE ME ( )
Tam giac MEC can tai M, nén
MEC = MCE . Mt khac
ABS+ACB =180° = AEM + MEC 0.5
= AEM + ACB ’
— ABS=AEM (2).
Tu (1), (2) suy ra hai tam giac AEM,
ABS dong dang.
b. Hai tam giac AEM, ABS dong dang
nén BAP =EAN; AME = ASB (3).
Ma ttr giac BCEF ndi tiép duong tron 095
dudng kinh BC nén ABP = AEN . Suy ’
ra hai tam giac AEN, ABP dong dang,
dan toi 2N 2 NE ()
AP BP
Ta c6: NEM + ABC + ACB = NEM + AEN + MEC ~150". 0.25
Suy ra: NEM = BAC =SBP (5)
\ \ . ., A , NE MN
Tur (3) va (5) suy ra hai tam giac EMN, BSP dong dang. Do do BP - pS (6)
Tu (4) va (6) suy ra AN:NM: AN =£:> NP//MS. 0.5
AP  PS MN S
Ma SM L BC= NP L BC.
2. Goi EF=a; FG=b; GH=c; HI =d; U =¢; JK=f; KM =g; ME = h (theo don vi cm, 0,25
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A E Suy ra mdi goc ngoai cua hinh bat giac 0,25
® o nay la 180° —135° = 45°.

X‘ Do d6 cac tam giac MAE; FBG; CIH;

h G DKJ la cac tam giac vudng can.

M “IH

g

K d

\

DC £ )

= _F__ B

] I C
, h b d f 0,25
Tacd: MA=ME=——:BF=BG=—:CH=Cl=——: DK=DJ = —. ’
J2 J2 J2 J2
. . h b f d
VIAB=CDnén ——+a+—=—+e+—<(e—a)2=h+b-f—d.
NN RN AN A
h+b-f-d

didu nay v Ii, do 2 1asé vo i, con "rP=f=d | 0.25
e—a e—a

la sé hitu ti. VAy e—a =0« e=a hay EF = 1J (dpcm)

Néu e—a = 0thi 2 =

Cau 4. (1,5 diém)
Cho cac sb nguyén duong X,y,z thoa man x* +y° + 2% =18(x +y +z).

1. Chung minh rang x+y+z chia hét cho 6.
2. Tim gié tri 16n nhat cua biéu thtc F = xyz.

1. Tir gia thiét ta co (X‘°’—x)+(y3 —y)+(z3—z):17(x+y+ 7) 0,25
Tich cua ba s6 nguyén lién tiép ludn chia hét cho 6 nén x®—x = (x —)x(x +1):6 0,25
Tuong tu y*—y:6, 2°-2:6 = 17(X+y+12):6
Ma 17 va 6 nguy@n té cung nhau nén x+y-+z:6 0,25
2. Tacod x+y+z=6m, x*+y*+2°=108m, véi me N". 0,25
3 3 3 3 3
vi Xy’ +z 2(x+y+zj en 1O8m2(6_mj @mzég,suy am<2
3 3 3 3 2

3 3 0,25

Ldc nay F:xyzs(XJr;”rz) s(%) =64 (1)

Tu x3+y3+z3—3xyz:(x+y+z)(x2+y2+22—xy—yz—zx) suy ra
108m —3F = 6m(36m’ —3(xy + yz +2x)) < F =36m—6m(12m* —(xy + yz +2x)).
Do d6 F:6 (2). Tu (1) va (2)suyra F<60 (3).

Pang thic ¢ (3) xay ra, chang han khi 0,25
X+y+z=12 X+y+z=12
60 =72-12(48—(xy +Yyz+2X)) < Xy +yz+2x =47 < (x;y;) la hoan vi cua (3;4;5)
Xyz =60 Xyz =60

Vay gia tri I6n nhat cua F 1a 60, dat dugc chang han khi (x;y;z) a hoan vi cia (3;4;5)
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5. (1,5 diém)

1. Cho céc sb thuc duong a,b,c théa mdn a+b+c=3. Ching minh rang
15
ab+bc+ca
2. Trén mat phang cho 2008 diém bt ki sao cho khoang cach giira hai diém tly y ludn I6n hon
1. Chirng minh rang mdi hinh tron c¢é ban kinh bang 1 chi chira khong qua 5 diém trong 2008
diém da cho.

>6-—abc

1. Ta s& chiung minh (3-2a)(3-2b)(3—-2c)<abc (1).
Néu (3-2a)(3-2b)(3-2c)<0 thi (1) dung

Taco

(3-2a)(3-2b) <
(3-2a)(3-20) < (3 2a+3— 20)

(3-2c)(3_zb)s(WJ _a

Dau “=" ¢ (1) xayrakhia=b=c=1

[3 2a+3— 2bj

= (3-2a)(3-2b)(3—-2c)<abc.
0,25

Tir (1) taco 27-9(2a+2b+2c)+3(4ab+4bc+4ca)—8abc < abc 0,25
< 27-9.6+12(ab+hbc+ac)—8abc <abc (do a+b+c=3)

<:>ach§(ab+bc+ca)—3

Ldc nay 0,25
abc+in(ab+bc+ca)+ 2, 3 3

ab+bc+ca 3 ab+bc+ca ab+bc+ca
22\/i(ab+bc+ca) 12 + J ~—3=8+1-3=6

3 ab+bc+ca (a+b+c)

15
Suyra ————>6-abc (dpcm).
) ab+bc+ca

Dau “=" xay rakhia=b=c=1.
2. Ta ching minh bai toan bang phuwong phap phan chung. 0,25

Gia sur ton tai duong tron tm O ban kinh bang 1 ¢6 thé chaa dugc n diém trong 2008
diém di cho, ne N, n>6. Goi 6 diém trong s6 n diém d6 1a A, B, M, N, E, F.

TH1: Mét diém trong cac diém A, B, M, N, E, F tring véi O. Khi d6 5 diém con lai s&
cach tim O mot khoang bé hon hoic bang 1, mau thuin vai gia thiét.

TH2: Cac diém A, B, M, N, E, Fkhong | 0,25
trung tdm O. Khi d6 v€ cac ban kinh di
qua 6 diém trén.

Vi ¢6 6 ban kinh nén ton tai 2 ban kinh
tao thanh mot goc bé hon hoic bang
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60°. Gia str 2 ban kinh OC va OD lan
luot di qua A va B, AOB<60°.

Taco 0,25
0 OBA +OAB =180° — AOB >120°.

Suy ra mot trong hai g6c OBA, OAB
phai 16n hon hoic bing 60°. Khéng mat
B tinh tdng quat gia st OBA > 60°, suyra

C

D

AB < OA < OC =1, mau thuan vai giai thiét. Tir hai truong hop trén ching té khong
ton tai hinh tron tim O ban kinh bing 1 chira duoc nhiéu hon 5 diém trong s6 2008
diém da cho. Vay mdi hinh tron c6 ban kinh bang 1 chi chira khong qué 5 diém trong
2008 diém da cho.
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