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Đề thi:
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— 'DE THI MON: TOAN
BE CHINH THUC Dinh cho thi sinh thi chuyén Todn, chuyén Tin ho
That gian lim bai 150 phit, hing ké tho gion giao a6

Ciu 12,0 diém). Cho phirong trinh  ~20m 1)+ 27" ~3m +1=0, trong d6 m 14 tham s6,
x insb.

) Tim tit cd céc gid tri cia m dé phuong trinh c6 nghi¢m.

b) Gia sir phwong trinh da cho ¢6 hai nghi¢m 1a x,, x,. Chimg minh rang |z, + x, + x.x

[2¢-x

Cau 2 (2,0 diém). Cho hé phuong trinh | >*,
45+ sy =m

Ltrong d6 m 14 tham s& va x,y

la cic dn 50,

a) Gidi hé phurong trinh vGi

b) Tim tit ca cc gid ti cua m dé hé phuong trinh c6 nghiém.

Ciu 3 (3,0 diém). Cho hinh thang ABCD vGi4DBC 1d hai canh ddy, BC>AD,
BC=BD=1, AB=AC,CD<1, BAC+BDC=180", E la diém dbi ximg véi D qua duimg
thing BC.

2) Chimg minh ring 4 diém 4, C, E, B cing nim trén mdt duomg tron vi BEC— 24EC

b) Dudng thing 45 cét dudng thing D tai diém K, duémg thing 5C cit duémg thing
AE tai diém F . Chimg minh ring FA=FD va duing thing £D tiép xiic véi duong tron
ngoai tiép tam gide ADK

) Tinh d¢ dai canh CD.




[image: image2.jpg]Ciu 4 (2,0 diém). Cho phuong trinh ¥ +37 + = =3n= (1). Mi b sb (x,y.2) trong do.

2.2 i e s6 nguyén duong thoa man (1) duge goi 1 mot nghiém nguyén duong cia
phuong trinh (1),

a) Tim tt ca cic nghiém nguyén duong co dang (x..») cla phuong

inh (1)
b) Chiimg minh ring ton tai nghiém nguyén duong (a.b.c) cia phuong trinh (1) va thoa
man diéu kién min{a; b; ¢} > 2017. Trong do ki hiéu min{a: b; ¢} ld s6 nho nhét trong ba s&

abe

Ciu § (1,0 diém). Cho 56t nhién n>1 vi n+2

ai

nguyén duon a,.a,....,,, thoa min

kign 1<a<a<.<a,.<3. Ching minh ring n i hai

sbaua, (15 /<isnszie ) si0cho n<a-a,<2n





Đáp Án:
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HUONG DAN CHAM MON: TOAN

(Pdp dn gom 05 trang) (Danh cho chuyén Toan, chuyén Tin hoc)
___ Noidung Piém
1a) Tim tat ca cic gid tri ciia m dé phuong trinh cé nghiém. 1,00
PT c¢6 nghiém < A'=(m—1)> —2m* =3m+1)>0 0,25
om -m<0e m(m-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=1
<0<m<l1 0,25
1b) Gia sir phwong trinh da cho c6 hai nghiém la x, x,. Chimg minh rang
9 1,00
| +x+xx|<=.
8
. L +x, =2(m=1)
Theo Viet ta co: o 0,25
XX, =2m" =3m+1
o b 1 9
P=x +x,+x.x|=12m" —m—-1=2|| m i e 0,25
Co 0<m<le ISm 1332 m ! S9 0,25
4 4 4 4 16
Suyra P=2 ° (m Ly <9 déubéngxé ra khi m—l 0,25
J 16 4) )78’ Y 4 ’
Noi dung Piém
2a) Gidi h¢ phwong trinh véi m=7. 1,00
2x* —xy=1 221 y
Véi m=7 ta co: L R x B (do x=0 khdng thoa man). 0,25
4 +4xy—y' =7 2 2
4x +4xy—y =7
o4t pax X1 ‘i(L“ _lj =7 0,25
X X
2 2 2 2 2 3 1
e axt+4x (20 1) (20 -1) =7 & 8x' -Tx’ ~1=0c (° 1)(;(2 + 8] =0 0,25
o =le x==1.
Vi x=1= y=1. 0,25
V6i x=-1=> y=—1. Vay hé phuong trinh c6 hai nghiém (x;y)=(-1;-1),(11).
2b) Tim tét ca céc gid tri ciia m dé hé phwong trinh ¢6 nghiém. 1,00




[image: image4.jpg]Tacé x=0 khong thoa man suy ra x=0.
Rut y tir PT thar nhat r6i thé vao PT thir hai ta co:

E 2_1)? 0,25
4x2+4x—2" 14[—2/( IJ =m

X %
HE c6 nghiém < 4x* +4x° (2x2 —l)—(2x2 —l)2 =mx” c6 nghiém khac 0. 0,25
< 8x* —mx® —1=0c¢6 nghiém khéc 0. Pat ¢ = x*,#>0. Thay vao phuong trinh trén ta dugc
872 —mr—1=0 (1). Nhu viy yéu ciu bai toan < (1) c6 nghiém dwong. L2
Dé théy phuong trinh (1) lu6n ¢6 2 nghiém trai dau do ac <0 suy ra (1) ludn c6 mot 0.25
nghiém duong. Do d6 véi moi s6 thuc m hé phuong trinh [udn c6 nghiém. i
Ciu 3

N¢i dung Diém
3a) Chirng minh rﬁng 4diém A, C,E, B cung nim trén mot duong tron va
BEC=24EC. 1,00
Do E dbi xing D qua BC nén BDC = BEC 0,25
C6 BAC+BDC=180° =BAC+BEC=180" suy ra A,C,E,B cing ndm trén mot dudng 0.25
tron. ’
C6 tam gidc ABC can tai A nén ABC=UCB, két hop vai tir gidc ACEB noi tiép ta duoc
\ | ‘ 0,25
ABC ='AEC,'ACB=BEA.
Tir d6 suy ra AEC = BEA = BEC =2.AEC . 0,25
3b) Pudng thang AB cat duwong thang CD tai diem K, dwong thang BC cat dwong | 1,00




[image: image5.jpg]thing AE tai diém F. Chimg minh ring FA=FD va dudng thing FD tiép xic véi
duong tron ngoai tiép tam giac ADK.

Cé: DE 1 BC, AD[1BC = AADEvuodng tai D va FD=FE=FA. 0,25
Miit khac BAC+BDC =180° = BAC = BDK = tr gidc AKDL ndi tiép. 0,25
C6 UDB=BBC (do AD||BC), tir gitc ACEB ndi tiép suy ra CAE =CBE, do BC 14 trung A5
truc cua BE nen bBC=EBE. Do d6 @DB CAE suy ra ’
FA 1a tlep tuyén ctia duong tron ngoai tlep tam giac ADK, két hop véi FA= FD= FD la 0.25
tlep tuyén cua dudng tron ngoai tiép tam gidc ADK. ?
3c¢) Tinh d6 dai canh CD. 1,00
§ iR FC CE R
Do EF 1a phén giac BEC, suyra — =——=CE (vi BE=BD=1)
FB EB —
Ta cb6 AAFC ddng dang v&i ABFE:£=& ’
AF BF
Ap dung dinh ly Ptolemy c6: AE.BC = AB.CE+ AC.BE =2AF = AC(1+CE) 0,25
2 AC BE BC BF+FC 1+FC 1+ CE 0,25
1+CE AF BF BF BF BF
=(1+EC) =2=1+EC=+2
0.25
=CD=EC=\2-1.
Noi dung Piém
4a) Tim tit ca cic nghiém nguyén duong cé dang (x,y,y) ciia phwong trinh (1). 1,00
Gia sir phuong trinh c6 nghiém nguyén duong 1a (x, y,y). Khi do thay vao phuong trinh
222 > B 2 2 0,25
ta dugc: X7+ y° +y* =3xy" © 17 +2y° =3x°.
suyra x*:y’ = xiy=>x=ty. Thay tr¢ lai phuong trinh trén ta dugc
£y +2y* =3ty y o +2=31y. 023
Tir phwong trinh nay ta duge 2ir=1e{1,2}. 0,25
Véit=1= y=1=x=1.
Véi t=2= y=1=>x=2. Do d6 phuong trinh da cho c6 hai nghiém nguyén duong dang | ¢ 25
(x, ¥, y) lé:(],l,l),(Z,l,l).
4b) Chirng minh ring tén tai nghiém nguyén dwong (a,b, c) ciia phwong trinh (1) va
théa min diéu kién min{a; b; ¢} >2017. Trong d6 ki hi¢u min{a; b; c} 13 s6 nhé nhét | 7,00
trong ba sb a, b, c.
Tacd x=1,y=2,z=5 la mdt nghiém cuia phuong trinh da cho 0.25

Gia sir a:mjn{a; b; c}vo'i a<b<cthéa min a*+b* +¢* =3abc.




[image: image6.jpg]Xét phuong trinh: (a+d)’ +b* +¢* =3(a+d)bc = 2ad +d* =3bcd

0,25
=d=3bc—-2aeN .
Suy ra phuong trinh (1) ¢6 nghiém (a'; b; ¢) v6i a'=a+d.
Do a<b<c,suyra min{a’; b; c} >min{a; b; c}=a. 0,25
Lip lai qua trinh trén sau khong qua 2017 lan ta dugc min{a; b; ¢} >2017. 0,25
Cau s

Ndi dung Piém

V6i moi k dit b =a,+k=a,—a,=(a,+k)—(a,+k)=b—b, (2). Do d6 ta c6 thé chon k
sao cho b, =3n va chuyén vé xét diy sb 1<h <b, <..<b,,=3n. Khi d6 ta chi cin| 0,25
chuing minh tdn tai hai sb b,b, 1< j<i<n+2i,jell) sao cho n<b,—b,<2n.
Xét 2 trudng hop:
1. Neu ton tai je{l,2,...n+1} saocho n<b,<2n thitaco: n<b,,—b,<2n 0,25
2. Néu véi moi je{l,2,..n+1} taco b, ¢[n+1; 2n—1]thi cac sb
B, by b, €{1.2,..,3n-1}\{n+1,...,2n—1}. Céc sb thudc tap 0,25
{1,2,....3n=1}\{n+1,....2n—1} chia thanh n cap sb: (1; 2n), (2; 2n+1),..., (1; 3n—1). Do d6
trong n+1 88 b, by,... b,,, ton tai 2 s6 b, b, (j<i) thudc cing mot cip, chang han
(f:2n+1-1) hay n<b,—b,=2n+t—1-t=2n—1<2n . Theo (2) tir cfp s6 b, b, théa man | 0,25

n<b—b, <2n thi ton tai cap s6 a,, a;théa min n<a,—a, <2n.

---Hét---
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