'UBND HUYEN KINH MON PE THI OLYMPIC NAM HQC 2017 - 2018
PHONG GIAO DUC VA PAO TAO MON: TOAN 7

Thoi gian lam bai: 150 phut
( Dé nay gom 5 cau, 01 trang)

Cau 1: (2,0 diém)
a) Tinh gia tri ctuia biéu thic : A =2x% —3x + 5 voi || :%
b) Tim x, biét: |x2 +|x+ 1|| =x"+5

Cau 2: (2,0 diém)
3a+b+c _a+3b+c _a+b+3c
a b c

a) Cho ba sb a, b, ¢ khac 0 thoéa man diéu kién:

a+b b+c c+a
+ +

Tinh gia trj biéu thic P =
c a b

b) Cho biét (x -1).f(x) = (x +4).f(x +8) vdi moi x. Chirg minh riang f(x) co it
nhét bon nghiém.
Cau 3: (2,0 diém)

a) Tim céac cap s6 nguyén (x, y) thdoa man x - 3y +2xy =4

b) Ching minh ring khong ton tai s6 tu nhién n dé n> + 2018 1a s6 chinh

phuong.

Ciu 4: (3,0 diém)

1) Cho AABC ¢6 goc A nho hon 90°. V& ra ngoai tam giac ABC cac tam
gidc vuong can tai A 1a AABM va AACN.

a) Chung minh rang: MC = BN va BN 1L CM;

b) Ké AH L BC (H e BC). Ching minh AH di qua trung diém ctia MN.

2) Cho tam gidc ABC vudng cin tai B. Piém M nim bén trong tam giac sao
cho MA: MB: MC = 1: 2: 3. Tinh s6 do AMB?
Cau 5: (1,0 diém)

Cho 2016 sb nguyén duong a, , a;, a3, ...., 4016 thda man :
1 1 1 1
al a2 a3 a2016

Chirng minh rang ton tai it nhat 2 sb trong 2016 s6 da cho bang nhau

=300
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Suy rax =9 1a 1 nghiém cua da thuc f(x)

Cau Pap an Pié¢m
a. (1,0d). 0.25
. I . | 1
Vi ‘x‘:— nén x = — hodcx=- —
2 { 2 i 21 0,25
*Voi x=—thi A =2.(=)*-3.—+5=4
2 2 2
. 0,25
*Vor x=- 1 thi A=2.(- l)2—3.(-l)+5 =7
2 2 2
1 Va A:4VGiX:lVé A=7 voi x= 1
(2,0d) ay > > 0.25
b. (1,0d). vi x’ +|x+1/>0 nén ta co:
, , , 0,25
|x -|—|x+1||=x2+5 == x +|x+1|=x +5
=>|x+1|=5=>x+1=5hodgcx+1=-5 0,25
*Truonghop l: x +1=5=>x=4 0,25
*Truonghop 2: x+1=-5=>x=-6 025
Vay x =- 6 hodc x =4 ’
a. (1,0d).
Theo bai ra:
darhre_ax3re 2222 (1)véia, b, ekhic0tacs 025
a
— 3a+b+c_2=a+3b+c_2=a+b+3c_2
a b c
— 3a+b+c—2a:a+3b+c—2b:a+b+3c—20
a b c
a+b+c a+b+c a+b+c 0,25
= - - )
a b c
2 | yNéuatb+c=Othitr(2Q)tacba=b=c
20d) | kpjgop= 40 b¥e cra £+2—a+2—b=2+2+2=6 0.25
c a b c a
+Néu a+b+c=0thi a+b=-c; b+c=-a,c+a=-b
Khido p= 4t bre cta _—c —a =b_ | 1 1.3 0,25
c a b c a
b. (1,0d).
Vi da thirc (x - 1). f(x) = (x +4). f(x +8) dling v6i moi x nén
*)Voi x=1thitaco: (1-1).f(1)=(1+4).19)
=0.f(1)=5.19) =1f(9)=0 0,25




*) Vo1 x=-4thitaco: -5.1(-4)=0.14) =>1f(-4)=0

Suy ra x =-4 1a 1 nghiém cuta da thic f(x) 0,25
*)Voi x =9 thitacd: 8. f(9)=13.f(17) =1£(17) =0 (vi f(9) = 0) 0.5
Suy ra x = 17 1a 1 nghiém cua da thirc f(x) ’
*)Voix =17 thitaco: 16. f(17)=21. f(25) = f(25)=0 (vi {(17) = 0)
Suy ra x =25 1a 1 nghiém cua da thirc f(x) 0,25
Vay da thuc f(x) co it nhat 4 nghiém1a 9 ;-4;17; 25
a. (1,0d).
Taco: x-3y+2xy=4
=>2x+ 4xy - 6y =8
=>2X +2x.2y - 32y-3=8-3 0,5
=>2x(1+2y)- 3.2y +1)=5
=>(2x-3)(1 +2y) =5
Vix,yeZnén2x-3;1+2y eZnén2x-3;1+2y eU(5)
Ta c6 bang sau
2x —3 -1 -5 1 5
1+2y -5 -1 5 1 0,25
X 1 -1 2 4
y -3 -1 2 0
Vi x, y nguyén nén cac cip sd nguyén thoa man la:
(i y) ef (13-3)5 (-5 1) (2:2): (4: 0) | 02>
3
(2,0d) | b. (1,0d).
Gia str n? + 2018 1a s6 chinh phuong véi n 14 s6 tu nhién 0,25
Khi d6 ta co n? +2018 =m? (me N*)
Tiur d6 suy ra: m?-n?>= 2018 < m?—mn+ mn-n? =2018
< m(m-n)+n(m-n)=2018< (m+n)(m-n)=2018
Nhu véy trong 2 s6 m va n phai c6 it nhat 1 s6 chén (1) 0,25
Matkhactacd: m+n+m—-n=2m
— 2 s6 m+ nvam-— n cung tinh chin 1& (2) 0,25
T (1) va(2) > m+nvam—nla?2 sd chin.
— (m+n) (m—n) : 4 nhung 2018 khong chia hét cho 4
— Piéu gia st sai.
Vay khong tdn tai s6 tu nhién n dé n? + 2018 13 s6 chinh phuong. 0,25




(3,0d)

Fog v | V€ hinh dung phén a

0,25

5 a) Xét AAMC va AABN, c6:

w—| AM = AB (A AMB vuéng cin)

MAC = BAN (= 90° + BAC)

A AC = AN (AACN vudng can)

Suy ra AAMC = AABN (c.g.c)
=> MC = BN ( 2 canh t. Gng)

0,25
0,25

Goi I 14 giao diém ciia BN v6i AC, K 1a
giao diém cua BN véi MC.
Vi AAMC =A ABN (c.g.c)
¢ — ANI =KCI
ma AIN = KIC (d6i dinh)
= KCI + KIC = ANI + AIN = 90"
do d6: MC L BN

T

0,25

b) K¢ ME 1| AH tai E, NF L AH tai F. Goi D Ia giao diém cua MN va AH.

-Ta cb: BAH +MAE=90°(vi MAB=90° (1)
Lai c6 MAE + AME = 90" (2)
T (1) va (2) = AME = BAH
Xét AMAE va AABH, vudng tai E va H, c6:
AME = BAH (chirng minh trén)
MA = AB(A AMB vudng can)
Suyra AMAE = AABH (canh huyén - gbc nhon)
= ME = AH

0,25

- Chirng minh twong tu ta c6 AAFN = ACHA (canh huyén - goc nhon)
= FN=AH

0,25

Ta c6 ME// NF (cung vuong goc voi AH)=> EMD =FND (hai goc so le trong)

Xét AMED va ANFD, vuong tai E va F, co:
ME = NF (= AH)
EMD = FND
= AMED = ANFD( g.c.g)
=MD = ND ( hai canh tuong tmg) => D 1a trung diém ctia MN
Vay AH di qua trung diém cua MN.

0,25

0,25




MA_MB _MC
2 3

Theo baira;: MA: MB: MC=1:2:3=

Dat@:@:% =a(a>0)

1 2 3 0,25
=> MA = a; MB = 2a; MC = 3a.
V& tam giac MBK vudng can tai B (K va A nam cung phia d6i véi BM).
=> BK=BM =2a

Xét AABK va ACBM co:
AB =BC (A ABC vudng can tai B)

MBC = ABK ( cung phu v6i gbc ABM) 0,25
BM = BK

Do d6 A4BK = ACBM (c.g.c) suy ra CM = KA = 3a.

Xét tam giac vuong MBK vudng tai B ta ¢
MK? = MB* + MK* =(2a)’ +(2a)’ =84’

Xét tam giac AMK ¢6 AM’* + MK* =a” +8a’ =94’ =(3a)2 = AK’

Theo dinh li Py — ta — go ddo => tam giac KMA vudng tai M. 025
= AMK =90°
=> AMB = AMK + KMB =90° +45° =135°. Vay AMB =135 0,25

Gia str trong 2016 s6 da cho khéng c6 2 s6 ndo bang nhau, khong mat

tinh tong quat ta gié sua; <a<az<...<aje

) . 0,25
Via, as, az, ...., @016 d€u 1a cac s6 nguyén duong
nén: a, >1a, >2;a, >3;.....,a,,, = 2016
I 1 1 1 1 1 1
Suyra: —+—+—+...+ <l+=—t+—+..——
5 a a, a, Aro16 2 3 2016 0.25
(1,0d) =1+ l+l + l+l+l+l +..+ ! + ! + 1 +...+;
2 3 4 5 6 7 1024 1025 1026 2016
<1+l.2+l.4+l.8+....+L.512+L.993
2 4 8 512 1024
1 1 1 1 0,25
< 1+E.2+2—2.22 +?.23 +---~+2T-210 =11<300
Mau thuan véi gia thiét. Do d6 diéu gia sir 1a sai. 025

Vay trong 2016 s6 di cho phai ¢6 it nhat 2 s6 bang nhau.

Ghi chii: Néu hoc sinh gidi bang cdch khéc ding van cho diém toi da.




