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‘ Mo6n thi: Toan (chuyén)
DE THI CHINH THUC (Danh cho thi sinh thi vao Truong THPT Chuyén Ha Long)

Thoi gian lam bai: 150 phut khong ké thoi gian phdt dé
(Dé thi nay cé 01 trang)

Cau 1. (2,0 diém)

Cho biéu thirc P :{

5+4Vx 2 3 [z, 5-6V%
2X+5x =12 2Jx -3 /x+4 Jx +4

a) Rat gon biéu thuc P.

JVéi x20,x¢g.
4

b) Tim gi4 tri 16n nhat cua P.
Cau 2. (2,0 diém)
a) Giai phuong trinh X* + X —6=3(Xx—2)vx+1.

X2 —2X—Xy+y+1=0

X2 43X —Jy? +5x-1-2=0

b) Giai h¢ phuong trinh {

Cau 3. (1,75 diém)

a) Cho X,y la cac s nguyén duong théaman x? —y va x* +y déu la cac sé chinh phuong.
Chuang minh y 1a sb chan.

b) Tim cac s6 nguyén duong a,b thoa man a® —2(a+b)?* =b* +19.

Cau 4. (3,5 diém) ,

Cho tam giac ABC nhon ( AB < AC) ngi tiep duong tron tdam O . Hai duong cao BD, CE
clia tam gidc ABC cat nhau tai H . Tia phan giac cua géc BAC cét duong thang BD va dwong
tron (O) theothirty tai M va | (I khac A). buong thang BD cat duong tron (O) tai K (K
khac B), hai duong thing AC va IK cét nhau tai Q, hai duong thing QH va AB cit nhau tai
P. Chang minh: ,

a) Ta giac AMQK ndi tiep;

b) Tam gidc APQ can tai A;

0 1 N 1 _ 1 .

BC DE MQ
Cau 5. (0,75 diém)

Trén bang cho 2023 s nguyén phan biét, mdi sé déu cé dang a® +b? trong d6 a, b 1a cac
s nguyén. Mai lan ta thuc hién mot phép bién doi nhu sau: Xoéa hai sb tiy y roi viét thém mot
sb bang tich cua hai s6 vira x6a. Hoi sau mét s6 1an bién dbi, trén bang c6 sb bang 26.3*°% hay
khong? Giai thich tai sao?
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Mon thi: Toan (chuyén)

(Huwdng ddin nay cé 02 trang)

(Danh cho thi sinh thi vao truong THPT chuyén Ha Long)

Cau So lwoc loi gidi Piém
5+4\/;—2(\/;+4)+3(2\/;—3) _ X+ 44/X +5-6x
a) P= : 0,25
(2Vx =3)(x +4) Jx+4
P 8v/x 12 [ x-2Jx+5 05
@Vx-3)x+4) ) | Jx+4 |
1 | p__ 4 x+4 4 025
(2,0 @) JXx+4 x=2x+5 x-2/x+5
2
) Taco x-24x +5=(Vx 1) +4=x-2Vx +52 4 vsi VXZO,X?&%. 05
Khi do P <1 véi VXZO,X?&%. Dau “ = ” xay ra khi x=1. 0,25
Gia tri 16n nhat caa Pla 1 khi x=1 0,25
a) biédu kién: x> -1 0.95
Tacd x* +X-6=3(x-2)Vx+1le< (x=2)(x+3)-3(x=2)vx+1=0 ’
& (X=2)(x+3-3Vx+1) =0 < x =2 (thoa man dk) hoac x+3-3Jx+1=0 0,25
X+3-3VX+1=0 x+3=3Vx+1 < x* =3x=0 < x =0;X, =3 (thoa man dk) 05
Tap nghiém cia phuong trinh Ia S ={0;2;3} . ’
2 b)) xX*-2x-xy+y+1=0 (x-1)(x-1-y)=0<x=1 hoic y=x-1 0,25
2,0d
(2.00) Véi x =1 ta c6 phuong trinh /y* +4=2<y=0 0,25
Vi y =x—1 ta cod phuong trinh x> +3x—+/x*+3x-2=0 05
Pat t=+/x?+3x, t>0,pttrothanh t? —t—2=0<t, =1 (loai), t =2 (thoaman) |
Véi t=2 tadugc X’ +3x-4=0<x =1 x, =—4. 095
Vay hé phuong trinh ¢6 hai nghiém 1a (1,0);(—4;-5). '
a) x> —y=a’*;x*+y=Db’ véi a,b 1a c4c s6 tu nhién = 2y =h? —a? 0,25
Tac6 b® —a’ 1asb chin suy ra a,b 1a hai s6 ciing chin hoic cung 1¢ 05
3 : : )
(1.75d) = ((b-a)b+a):4 = y:2.
b) a®-2(a+b)* =b*+19 < (a—b-2)(a* +ab+b*) =2ab +19 0,25
Vi 2ab+19>0, a* +ab+b*>0=>a-b-2>1=a-b>3 0,25
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Tra-b-2>1=a*+ab+b’<2ab+19 :>(a—b)2 <19=a-b<4

Vi2ab+19 I¢ =>a-b-21¢ =>a-bl¢ = a-b=3 0,25
Tra-b=3=b’+3b-10=0=b=-5 (loai) hoic b=2.Vay b=2;a=5. 0,25
a) BKI = BAI (noi tlep (0) cung chén BI) 0,5
ma BAl = IAC = MAQ MKQ = tir gidc AMQK noi tiép 0,5
b) Tt giac AMQK noi tiép = MQA = MKA, lai c6 BKA = BCA (noi tiép (O) cuing 05
chén AB) = MQA=BCA = MQ//BC ’
H la truc tim cuia A ABCnén AH | BC = MQ 1 AH 0,25
A AHQ c6 HD L AQ, MQ L AH nén M Ia truc ttm = AM | HQ 0,25
A APQ c6 AM la phan giac, AM 1a du:(‘)rng cao nén A APQ can tai A. 0,25
c) Goi N l1a g1ao diém cia Al va CE. AIK = ABK (nol tiép (O) cung chan AK ),
4 ABD = ACE (cung phu vai BAC) = NIQ NCQ = tir giac NICQ noi tiép = 0,25
3.54) | QNC =QIC
C6 BEC = BDC =90° nén tix glac BEDC noi tiép = DEC = DBC, KBC =KIC 0.25
(noi tiép (O) cuing chin KC) = QNC = DEC = NQ// ED ’
T giac NICQ noi tiép nén MNQ = QClI , t& giac AMQK nai tiép nén QMN = AKQ
ma AKI = ACI (noi tiép (O) cling chén Al) = QMN =QNM => A QMN can 0,25
— QM = ON.
MQ//BC = MQ bQ ,NQ// ED = NQ CQ,Iai c6 MQ = NQ nén
BC DC’ ED CD 05
MQ MQ_DQ CQ_, _ 1 1 _1
BC DE DC CD BC DE MQ
Do dang thirc (x2 + yz)(z2 +t2) =(xz+ yt)2 +(xt— yz)2 nén sau mdi 1an bién doi, 0.5
5 | céc s6 trén bang ludn c6 dang a’ +b? ’
(0,75d) | Do a? =0,1,4 (mod8) nén a?+b?=0,1,2,4,5 (mod8) 0,25
Vi 26.3%% =26.3.9°" =6 (mod8) nén sé 26.3*°* khdng c6 trén bang. 0,25
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Nhirng cht v khi chdm thi:

1. Huéng dan chdm nay chi trinh bay so lugc céch
giai. Bai 1am cua hoc sinh phai chi tiét, 1ap luan chat
chg, tinh toan chinh xac méi cho diém tdi da.

2. Cac cach giai khac néu ding van cho diém. To
cham trao ddi va théng nhat diém chi tiét.

3. C6 thé chia nho diém thanh phan nhung khong dudi
0,25 diém va phai théng nhat trong ca t6 cham. Biém
théng nhat toan bai 12 tong sé diém céc bai di cham,
khéng lam tron.
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