SO GIAO DUC VADPAO TAO  KY THI THANH LAP PQI TUYEN HSG

BINH THUAN LOP 12 THPT DU THI QUOC GIA
NAM HOQC 2016 — 2017
PE CHINH THUC Mbén: Toan
(Dé nay c6 01 trang) Thoi gian: 180 phiit (khéng ké thoi gian giao dé)

Bai 1. (5 diém)

+— ! +3x° +4x° —=10x +3=— i .
3x—1 x"+2x-1 3x"+5x"—5x+1

Giai phuong trinh:

Bai 2. (5 diém)

Cho céc s6 nguyén duong x, y,z thoa x*y’z> + xyz(x +y+ z) +xy+yz+zx+1

1a s6 chinh phuong. Chtng minh rang x* + y* +z° — 2(xy + yz + zx) 1a s6 chinh phuong.

Bai 3. (5 diém)

Cho tt gidc ABCD noi tiép dudng tron (0). Goi M,N,P lan luot 13 giao diém cua
AB va CD, AD va BC, AC va BD. Léy K 1a trung diém cta doan MN ; doan PK cét
(0) tai H, MH cét (O) tai I khic H, NH cit (O) tai J khac H . Hay phan tich PK

theo hai vecto ﬁ],m .

Bai 4. (5 diém)
Trén mat phéng ¢4 2016 diém phanbiétla 4,,4,,...,4,,,. T cac diém trén, ban An
mudn v& céac vecto khac vecto khong, théa 2 diéu kién sau:

1. V61 moi i,je{l;2;3;...;2016}, néu da vé 4,4, thi khong vé 4,4; .

_—

2. Véimoi i, j,k €{1;2;3;...;2016}, néu da vé AA; va A A, thikhong v& 4.4, .

Hé1 An ¢6 thé vé nhi€u nhat bao nhiéu vecto ?



PAP AN KY THI THANH LAP PQI TUYEN HSG
LOP 12 THPT DU THI QUOC GIA — Niim hoc 2016 — 2017

LOI GIAI TOM TAT DIEM
Bai 1.
0,25x3
. X#—
biéu kién: 3
x#-1+2
. 5 1 1 0,25x4
biat a=3x-1Lb=x"+2x-l,c=—— > =—.
3x"+5x"=5x+1 ab
Phuong trinh tr¢ thanh 1 +l + 1 =a+b+c
a b c
a :1 0,5X3
< b=1
c=1
0,25
Véia=1tacod xz%(n)
Véi b=1tacod x=—1£+/3(n) 05
5+ 0,75
Vi c=1tacé x=0(n) hoac sz_T\/g(n).
e 0,25
Vay phuong trinh da cho c6 6 nghiém xz%, x=—-1%4/5, x:O,x:S_T\/g.
Bai 2.
Trong céac bo ) (x, y,z) thoa diéu kién bai toan, xét bo (x, y,z) cO x+ y+z nhd
nhat. Khong mat tinh tong quat gia st z=max{x,y,z}. 0.5x2
Xét phuong trinh bac 2 an ¢ la:
C+x’+y 42 —2(xy+xz+xt+yz+yt+zt)—4xyzt—4:0 (1) 0,5
= —2t(x+y+z+2xyz)+x2 +y +7° —2(xy+yz+zx)—4:O
Ta co: A' = 4[)62)/222 +xyz(x+y + Z) +xy+yz+ zx+1] 1a sb chinh phwong nén| 0
phuong trinh c6 2 nghiém nguyén ¢,,¢, .
Ta co6 (1) c6 thé viét lai thanh 3 phuong trinh sau:
(x+y—z—t)2 :4(xy+1)(zt+1)
(x+z—y—t)2 :4(xz+1)(yt+1)
(x+1-y—z) =4(xt+1)(yz+1) 0,75

Nén xt+120,yr+120,z¢+1>0 ma b s6 (L;1;1) khong thoa dicu kién bai todn




néntz_?l>—1 hay 1 >0.

0,75

Xét >0,
coi (1) 1a phuong trinh bac 2 theo z thi ta c6
X’y + xyt(x +y+ t) +xy+yt+tx+1 1a s6 chinh phuong hay (x,y,t) cling la
mdt bd s6 thoa diéu kién bai todn nén x+ y+12x+y+z <12z =1t > 27, 0,5
Mat khac,
tt,=x’ —~|-y2 +2z° —2(xy+yz+zx)—4 =7 —x(2z—x)—y(22—y)—2xy—4< z’ 0.5
Mau thuan
Vay t=0 hay x*+)” +z° —2(xy + yz+zx) =4 1a s6 chinh phuong. (Dpem) 0,5
Bai 3.
Ké duong thang qua P vudng géc OP cat (O) tai 1,J nhu hinh v&. Goi H la| 10
giao diém cua MI va (O),H khong tring /. Ta s& ching minh N,H,J thing
hang va P,H,K thang hang.
Goi X la giao diém cta AI,CJ. Ta ching minh dugc M,N, X théng hang. 1,0
Ap dung dinh 1y Pascal cho 6 diém H,[,4,D,C,J. Ta <¢o:| 10
HINDC=M,IANCJ =X va gia st ADNJH =N, thi M,X,N, thang hang
= ADNMX =N, nén N,=N hay N,H,J thang hang.
Mait khac, theo dinh Iy Brokard thi OP 1L MN nén 1J //MN . 1,0
Lai do P 1a trung diém IJ nén P,H,K thang hang. 0,5
Suy ra cach xac dinh /,J nhu trén 1a hop ly.

. l/— — — 1 — 0,5
Vay PK = ——(M[ +NJ) ———MI-—NJ.

2 2 2

Bai 4.
Khong mat tinh tong quat, gia stt 4, thudc nhiéu vecto nhit. 0,5




Vi mdi diém 4 (i € {1;2;...;2016}) ta chia cic diém con lai thanh 3 loai: 1,0

Loai 1: C6 nbi véi 4, va A4 1a diém dau.

Loai 2: C6 nbi véi 4, va A 1a diém cudi.

Loai 3: Khong ndi véi 4.

Gia str ¢ m diém loai 1, n diém loai 2, p diém loai 3. 0,5

Chuy ré'mg:q 7 , 0,5x2

Gitra cac dif::m loai 1 khong co6 2 di@m nao nc}i lai.

Giira cac diém loai 2 khong 6 2 diém nao noi lai.

Gitlra 4, va cac diém loai 1, loai 2 c6 to61 da m + n + mn vecto.

S vecto lién quan dén cac diém loai 3 ti da 1a p(m + n). 0,5

Vay tong s vecto tdi da 13 0,5
2 2

m+n+mn+p(m+n) =mn+m(p+1)+n(p+1)S (m+n-|3—p+1) = 20316 :

Pang thirc xay ra khi va chi khi m=n=p+1=672. 0,5

Pua ra mo hinh. 0,5




