KY THI THU VAO LOP 10
NAM HQC 2018-2019
Mon thi: TOAN
Bai | (3 diém)
1) Chimg minh ring véi moi s tyr nhién n thi n* + 2015n? chia hét cho 12.
2X% +3xy+y> =12

2) Giai hé phuong trinh sau :
x> —xy+3y* =11

Bai 11 (2 diém)
1) Tim tat ca cac cip sd nguyén (x, y) thoa man: 2y? + 2xy + X + 3y — 13 = 0.

2
2) Giai phuong trinh: 2,4/%+4:1+ /%X

Bai 111 (1 diém)
Cho x,yla cac sé thyc khong 4m. Tim gia trj 16n nhit cta biéu thuc :

_ (X —y)a-x%y’)
L+ x°)*(L+y?)?

Bai 1V (3 diém)

Cho hai duong tron (O) va (O’) cit nhau tai A va B. Ké tiép tuyén chung CD (C, D la
tiép diém, C e (O), D € (0’)). Puong thing qua A song song véi CD cit (O) tai E, (O’) tai F.
Goi M, N theo thtr tu 1a giao diém ctia BD va BC véi EF. Goi I 14 giao diém ctia EC véi FD.
Chting minh rang:

a) Ching minh rang tr giac BCID noi tiép.

b) CD 1 trung truc ciia doan thang Al.

b) IA la phén giac géc MIN.
Bai V (1diém)

Cho 1010 s6 tu nhién phan bi¢t khong vuot qua 2015 trong d6 khong co sO nao gap 2 lan

5O khac. Ching minh rang trong cac s6 dugc chon ludn tim duoc 3 s6 sao cho tong cua 2 s6
bang s con lai.

(Giam thi khong giai thich gi thém)



HUONG DAN CHAM THI THU VAO LOP 10
NAM HQC 2018-2019

BAI HUONG DAN CHAM PIEM

I N Id Id 3’0
Chirng minh rang véi moi so tw nhién n thi n* + 2015n° chia hét cho 12. 15
Ta co: n* + 2015n? = n(n? + 2015) 0,25
Né:u n chan thi n? chia hét cho 4.
Neéu n 1& thi n? + 2015 chia hét cho 4.
= n* + 2015n? chia hét cho 4. 0,5
Néu n chia hét cho 3 thi n* + 2015n? chia hét cho 3
Neéu n chia 3 du 1 hoac glu: 2 thi n* + 2015n? chia hét cho 3.

Vay n* + 2015n? chia hét cho 3. 0,5
Vi (4, 3) =1 nén n* + 2015n? chia hét cho 12, 0,25
Gidi hé phuwong trinh 15

22x° +33xy +11y* =121
12x* —12xy +36y° =121
Suy ra : 10x* +45xy — 25y* =0 0,25
< (2x-y)(x+5y)=0
_Y
= 2
) x=1 [x=-1
Vb1 x= y ta duoc { { 0,25
Vo1 x =-5y ta duoc ;
, B, B
3 3 0,5
I 20
Tim cdc cip sé nguyén (x, y).... (1,5 diém) 10
22+ 2xy +x+3y-13=0< 2y + 1)(x +y + 1) = 14.
= 2y+1vax+y+11acac udc ciua 14. 0,5
Vi 2y +11as06 1é nén ta c6 cac truong hop sau:
TH1:2y+1=1vax+y+1=14=(X,y) =(13,0) 0,25
TH2:2y+1=-1lvax+y+1=-14= (X, y)=(-14, -1)
TH3:2y+1=7vax+y+1=2=(X,y)=(-2,3)
THA4:2y+1=-7vax+y+1=-2=(x,y)=(1,-4) 0,25
2
Gidi phirong trinh 2,4/%+4 14 /3—; (1,5 diém)
1,0




biéu kién: x>0

2
Tacod 41/X—+4:1+3—X+ 6X . 0,25
3 2
X+6 X
Do J&ST, suy ra 4 ?+4£2x+4
< 4X° +48<3x* +12x+12 0,5
& (x-6) <0
& X=6
Thtr lai x=6vao théa man. Vay phuong trinh c6 nghiém x=6. 05
11 Tim GTLN ...... (1,0 diém) 1,0
2
Taco: @ >ab vab (1). Déu ‘=" xay ra khi a=b.
2 2 2,,2
At - X°+y _avi 1-x°y _
L+ x)L+y?) L+ x)L+y?) 0,25
2
Theo (1)taco: P=ab< (a+b) . Suy ra:
<E X2 —y? 11— X2y 2
4 L+ xXD)A+YD)
1 (¢ +1)A-y?) | 1(1-y?Y
P<=— 5 > < P<—, 5
4] A+ x)A+y) 4(1+y 0,25
2 2
Taco:  0< (1‘3’2} <lvy
l+y
.. 1
Do d6: Pmax==
4 0,25
, {a:b x=1
Dau “=” xay ra < 212 ) 2<:>{ B
L-y)=@+y) ly=0 0,25
v 3,0
Chirng minh tir gidc BCID néi tiép ( 1 diém ) 10




TH1: Piém A va doan thang CD nam vé cung mdt phia véi dudng OO’.
Taco

ABC = AEC =ICD
DBC = AED =1DC
= DBA+ DIC = ABC + DBC + DIC = ICD + IDC + DIC =180°

= Tu giac BCID ndi tiép.

= Tu giac BCID ndi tiép. 0,5
TH2: biém A va doan thing CD nam khac phia nhau so vdi OO’.
I
Vi tir giac ABCE ndi tiép (O) nén BCE + BAE =180° => BCE = BAF
Tuong ty BAF=BDI
— BCE=BDI = BCI+BDI =BCl +BCE =180° 05




= AICD =AACD
— CA=ClvaDA=DI

= CD la trung truc cua Al ] 0,5
b. Chirng minh CD la trung trwc cua Al (1,0 diém)

(Hai truong hop chirng minh nhw nhau) 1,0
TacOd ICD=CEA=DCA= ICD=DCA

Tuong tu IDC =CDA 0,5

= AICD=AACD
— CA=ClvaDA=DI

= CD la trung tryc cua Al 0,5
¢. Chirng minh |A la phan giac goc MIN ( I diém)
(Hai trwong hop chirng minh nhw nhau) 1,0

Tacd CD L Al = Al L MN.

Goi K= AB n CD. Ta ching minh dugc
CK? = KA.KB = KD?

— KC =KD (l) 0,5
KC_KD KB
AN AM AB
Tu (1) = AN = AM

Ma Al L MN = A IMN cén tai I

Vi CD // MN nén

0,5

= IA la phén giac géc MIN.
\Y; Chirng minh rang ...(1diém) 10
Giasir 0<a <a, <a, <..<ay, < 201514 1010 s6 ty nhién duoc chon. 0,5

Xét 1009 s6 : b =a,,,—a,i=12,..,1009 suy ra:
0<byy <bgg <...<b <2015

Theo nguyén ly Dirichlet trong 2019 s6 a,b khong vuot qua 2015 ludn 0,5
t6n tai 2 s6 bang nhau, ma cac s6 a va b khong thé bang nhau, suy ra ton
tai 1,j sao cho:

h:aj:>a1010_a:aj:>3101q:ai+aj(dpcm) ’ . ‘ )
(Chay i= jdo trong 1010 so dugc chon khong cd s0 nao bang 2 lan so
khac )

Cic chii ¥ khi chim:

1) Thi sinh phai ldp ludn day dit méi cho diém toi da.

2) Thi sinh c¢6 cdch gidi diing, khdc véi hudng dan thi gidm khdo van cham va cho diém theo sé diém
quy dinh danh cho cau (hay y) do.

3) Vin dung hwéng dan cham chi tiét dén 0,25 diém nén khéng lam tron diém bai thi.




