SO GD&PT VINH PHUC  KY THI TUYEN SINH LOP 10 THPT CHUYEN NAM HQC 2017-2018
PE THI MON: TOAN
PE CHINH THUC Danh cho thi sinh thi chuyén To4n, chuyén Tin hoc

Thoi gian lam bai: 150 phit, khéng ké thoi gian giao dé

Cau 1 (2,0 diém). Cho phuong trinh x*> —2(m—1)x+2m* -3m+1=0, trong d6 m 1a tham sd, x
14 4n s6.
a) Tim tat ca cac gia tri cia m dé phuong trinh c6 nghiém.

b) Gia sir phuong trinh da cho c6 hai nghiém 14 x,, x,. Ching minh rang |x, +x, +xx,|< %

2x" —xy =1

Cau 2 (2,0 diém). Cho hé phuong trinh { , trong d6 m 1a tham s6 va x, y la

4x* +4xy—y* =m
c4c an s6.

a) Giai h¢ phuong trinh v61i m=7.

b) Tim tit c4 cac gia tri cia m dé hé phuong trinh c6 nghiém.

Cau 3 (3,0 diém). Cho hinh thang ABCD v&1 AD, BC 1a hai canh day, BC > AD, BC=BD =1,
AB=AC,CD<1, BAC+BDC =180, E la diém déi xtmg v6i D qua duong thing BC.

a) Ching minh ré’mg 4 diém A, C E B cung nim trén mot duong tron va BEC =2A4EC .

b) Puong thang 4B cat dudng thang CD tai diém K , duong thang BC cat duong thang AE tai
diém F . Chimg minh rang FA=FD va dudng thang FD tiép xtic voi duong tron ngoai tiép
tam giac 4ADK .

c¢) Tinh d¢ dai canh CD.

Ciu 4 (2,0 diém). Cho phuong trinh x* + y* + 2% =3xyz (1). M&i bd 6 (x,,2) trong d6 x,y,z la
cac sb6 nguyén duong thoa man (1) dugc goi 1a mot nghiém nguyén duong ciia phuong trinh (1).
a) Tim tit ca cac nghiém nguyén duong c6 dang (x,y,y) ctia phuong trinh (1).

b) Ching minh rang ton tai nghiém nguyén duong (a,b,c) cua phuong trinh (1) va thoa man
diéu kién min{a; b; c} >2017. Trong d6 ki hiu min{a; b; ¢} 1a s6 nhé nhat trong ba s6 a, b, c.
Cau 5 (1,0 diém). Cho s6 ty nhién n>1 va n+2 sb nguyén duong a,,a,.,...,a,., théa man dicu
kién 1<a,<a, <..<a,,, <3n. Ching minh rang ton tai hai sda., a, (1<j<i<n+2;i,jeN) sao

cho n<a —a, <2n.

—-Hét---
Can b¢ coi thi khong giai thich gi thém.

Hovaténthisinh ...... ..., Sé bao danh ...........



SO GDPT VINH PHUC  KY THI TUYEN SINH LOP 10 THPT CHUYEN NAM HQC 2017 — 2018

HUONG DAN CHAM MON: TOAN
(Pdp dn gom 05 trang) (Danh cho chuyén To4n, chuyén Tin hoc)

Cau 1 (2,0 diém). Cho phwong trinh x> —2(m—1)x+2m>-3m+1=0, trong d6 m 1 tham so, x

1a an so.

Noi dung Piém
1a) Tim tat ca cdc gia tri cia m dé phwong trinh cé nghiém. 1,00
PT c6 nghiém < A'=(m—1)" —(2m* -3m+1)>0 0,25
om-m<0smm-1)<0 0,25
[(m>0
m—-1<0
0<m<l1
m<0
= | m<0 0,25
m—1>0 {
m21
m=0
_m =
<0<m<l 0,25
1b) Gia sir phwong trinh da cho c6 hai nghiém la x,x,. Ching minh rang
9 1,00
|x1 +x, +x1x2| Sg.
. X+t x, =2(m-1)
Theo Viet ta co: , 0,25
XX, =2m” =3m+1
1Y 9
= P=|x, +x,+x.%, |=|2m° —m—1|]=2|| m—— | —— 0,25
4 16
2
Co 0<m<1<:>—l<m 2: m—l Si 0,25
4 474 4 16
1 9 1
Suyra P=2| —- m—Z § dau bang xay ra khi m=. 0,25
A -;\’ A \ 2x2 _xy :1 r X }( )Y X
Cau 2 (2,0 diém). Cho h¢ phuong trinh , trong do m la tham so va x, y la
4x* +4xy—y> =m
cac n sb.
Noi dung Piém
2a) Giadi h¢é phuong trinh véi m=7. 1,00
2x —xy =1 ﬁ =
Véi m=7 ta co: { , 4 , S x - (do x =0 khong théa man). 0,25
4" +hoy -y =T 4x* +4xy—y*> =7
27 -1 (2221
= 4x7 +4x —( ] =7 0,25
X X




o dxt1axt (227 1) - (20 1) =727 & 8 ~ TP —1=0 o (« —1)(;8 +%} =0 0,25
oSx =l x=4+1.
Voi x=1=y=1. 0,25
Véi x=-1= y =-1. Vay hé phuong trinh c¢6 hai nghiém (x;y)=(-1-1),(1;1).
2b) Tim tit ci cac gia tri ciia m dé hé phwong trinh c6 nghiém. 1,00
Ta cod x=0 khong thoa man suy ra x # 0.
Rut y tir PT thtr nhat o1 thé vao PT thir hai ta c6:

2 2 2 0,25

4x* +4x2x -1 _(2x _lj =m

X X
Heé c6 nghiém < 4x* +4x’ (2x2 —1) —(2x2 —1)2 = mx” ¢6 nghiém khac 0. 0,25
& 8x* —mx’ —1=0¢06 nghiém khac 0. Dat ¢+ = x*,# > 0. Thay vao phuong trinh trén ta dugc 025
8> —mt—1=0 (1). Nhu vay yéu cau bai toan < (1) c¢6 nghiém duong. ’
D@ thay phuong trinh (1) ludn c¢6 2 nghiém trai dau do ac <0 suy ra (1) luén c6 mot

n L . X A \ A oA 0,25

nghiém duong. Do d6 v41 moi s thuc m hé phuong trinh ludn c6 nghiém.

Céu 3 (3,0 diém). Cho hinh thang ABCD théa man AD, BC 1a hai day, BC > AD, BC=BD =1,

AB=AC,CD<1, BAC+BDC =180, E la diém dbi xtimg véi D qua dwong thing BC.

a) Chitng minh ring 4 diém 4, C, E, B cung nam trén mdt duwong tron va BEC =2.4EC.
b) Puwong thang 4B cat dwong thang CD tai diem K, dwong thang BC cat dwong thang
AE tai diém F . Chéng minh rang FA=FD va dwong thiang FD tiép xic véi dwong tron

ngoai tiép tam giac 4DK .
¢) Tinh d¢ dai canh CD.

Noi dung

\ Piém |




E

3a) Chirng minh ring 4 diém A, C, E, B cung nim trén mdt dwong tron va

BEC =2.4EC. 1,00
Do E dbi xtng D qua BC nén BDC = BEC 0,25
C6 BAC+BDC =180° = BAC + BEC =180" suy ra A4,C,E,B cung nim trén mot dudng 0.25
tron. ’
Co tam giac ABC can tai 4 nén ABC = ACB, két hop véi tr gidc ACEB ndi tiép ta duoc 0.25
ABC = AEC, ACB = BEA. ’
T d6 suy ra AEC = BEA = BEC =2.4EC . 0,25
3b) Pwong thang 4B cat dwong thang CD tai diem K, dwong thang BC cat dwong
thang AE tai diém F . Ching minh rang F4=FD va dwong thiang FD tiep xuc voi| 1,00
dwdng tron ngoai tiép tam giac 4DK .
Cé: DE L BC, AD|| BC = AADEvudng tai D vi FD=FE =FA. 0,25
Mt khac BAC + BDC =180° = BAC = BDK = tit gidc AKDL ndi tiép. 0,25
C6 ADB=DBC (do AD||BC), tr gidc ACEB ndi tiép suy ra CAE = CBE , do BC 1a trung 0.25
tmccﬁaBEnénlﬁ:Cﬁ.Dodé ADB = CAE suy ra ’
FA la tiép tuyén ctuia dudng tron ngoai ti€p tam giac ADK, két hop vo1 FA=FD = FD la 0.25
tiép tuyén cua dudng tron ngoai ti€p tam giac ADK. ’
3c¢) Tinh d§ dai canh CD. 1,00
A i T FC CE \
Do EF la phan giac BEC ,suyra —=——=CE (vi BE=BD=1)
FB EB
AC BE 0,25

Ta c6 AAFC dong dang v6i ABFE == =2"=
AF BF




Ap dung dinh 1y Ptolemy c6: AE.BC = AB.CE + AC.BE = 2AF = AC(1+ CE) 0,25
2 _AC_BE_BC_BF+FC_, FC_ . . 0.25
1+CE AF BF BF  BF BF
— (1+ECY =2= 1+ EC =42
( ) V2 0.25

—~CD=EC=+2-1.

Cau 4 (2,0 diém). Cho phwong trinh x” +y* +2z” =3xyz (1). M&i b§ s6 (x,y,z) trong dé x,y,z 1a

cic s6 nguyén dwong théa man (1) dwoe goi 1a mét nghiém nguyén dwong ciia phwong trinh

1).

' Noi dung Pi¢m
4a) Tim tat ca cac nghiém nguyén dwong c6 dang (x, ¥, y) cuia phwong trinh (1). 1,00
Gia su phuong trinh c¢6 nghiém nguyén duong 1a (x,y,y). Khi d6 thay vao phuong trinh
ta dugc: x”* +y° +y> =3x" x> +2y* =3x°. 0,25
suy ra x’ iy’ = xiy=> x=ty. Thay tr¢ lai phuong trinh trén ta dugc
'y +2y" =3ty y <t +2=3t. 0,25
Tt phuong trinh nay ta duoc 2it =1 e{1,2}. 0,25
Véit=l=y=1=x=1.
V6i 1=2= y=1=x=2. Do do phuong trinh da cho c6 hai nghiém nguyén dwong dang | ¢ 25
(x,p,») la:(1,1,1),(2,1L,1).
4b) Chimg minh ring ton tai nghiém nguyén dwong (a,b,c) clia phwong trinh (1) va
théa man diéu kién min{a; b; ¢} >2017. Trong d6 ki hi¢u min{a; b; c} 12 s6 nhé nhat | 1,00
trong ba s0 a, b, c.
Tacod x=1,y=2,z=>5 la mot nghiém cuia phuong trinh da cho 0.25
Giasu a = min{a; b; c} vOi a <b<cthoamin o +b* +¢* =3abc. ’
Xét phuong trinh: (a+a’)2 +b* +c¢* =3(a+d)bc = 2ad +d* =3bcd 0.25
=d=3bc-2aeN".
Suy ra phuong trinh (1) c6 nghiém (a'; b; ¢) v6i a'=a+d .
Do a<b<c,suyra min{a’; b; ¢} >min{a; b; ¢} =a. 0,25
Lip lai qua trinh trén sau khong qué 2017 1an ta dugc min {a; b; ¢} >2017. 0,25




Céu 5 (1,0 diém). Cho $0 tw nhién »>1 va s0 nguyén dwong a,,a,,.. théa man diéu kién

o n+2

1<aq,<a,<..<a,,<3n. Chirng minh rang luén ton tai hai sb a,a, (1<j<i<n+2;i,jeN)

sao cho n<a,—a; <2n.

Noi dung Diém

Véi moi k dit b, =a,+k=a,—a, :(ai+k)—(aj+k):b[—bj (2). Do d6 ta co thé chon &
=3n. Khi d6 ta chi can| 0,25
chirng minh ton tai hai sd b,b, (1<j<i<n+2;i,jeN) saocho n<b -b, <2n.

sao cho b, ,=3n va chuyén vé xét day s0 1<h <b, <...<b

n+2

Xeét 2 truong hop:

1. Néu tdn tai j€{l,2,..,n+1} saocho n<b, <2n thitacd: n<b,,—b <2n 0,25

2.Néu véimoi je{l,2,...n+1} tacd b, &[n+1; 2n—1]thi céc sd
by by by €41,2,.,3n =1\ {n+1,...,2n—1} . Céc s6 thude tap 0,25
{1,2,...,3n=1}\{n+1,...,2n -1} chia thanh n cap $6: (1; 2n), (2; 2n+1),..., (n; 3n—1). Do d6

trong n+1 s6 b, b,,...., b ton tai 2 sb b, b, (j<i) thugc cung mot cap, chéng han

> “n+l o

(t;2n+1-1) hay n<b, —b, =2n+t—-1-t=2n-1<2n . Theo (2) tir cdp sO b, b, thoa man | 9,25

n<b,—b, <2n thiton tai cap s0 a,, a,thoamén n<a,—a, <2n.

Luu y khi chAm bai:

- Huéng dan cham (HDC) chi trinh bay mdt cach gidi bao gom cdc ¥ bdt budc phdi cé trong bdi
lam ciia hoc sinh. Khi cham néu hoc sinh bé qua bwée nao thi khéng cho diém bude do.

- Néu hoc sinh gidi cdch khac, giam khao can cir cac y trong dap an dé cho diém.

- Trong bai lam, néu & mét buée nao dé bi sai thi cdc phan sau cé sir dung két qud sai dé khong
dwgce diém.

- Bai hinh hoc néu khéng vé hinh phan nao thi khéng cho diém phan do.

- Diém toan bai tinh dén 0,25 va khong lam tron.

—-Hét—--




