_UBND TINH BAC NINH PE THI CHON HOQC SINH GIOI CAP TiNH
SO GIAO DUC VA PAO TAO NAM HOQC 2018 —2019
A p Mon thi: Toan — Lop 8
DE CHINH THUC Thoi gian lam bai: 150 phit (khdng ké thoi gian giao dé)

(Dé thi ¢6 01 trang)

Cau 1. (2,0 diém) ‘ ‘
Cho ba s6 a,b,c khac nhau d6i mot va khac 0, dong thoi thoa man di€u kién

CH_b:b+C:C+a.TinhgiétricﬁabiéuthfrcA: 1+2][1—1—2 1+£.
c a b c a
Cau 2. (4,0 diém)
1) Giai phuong trinh i?—i— 3 — 2 — =
r w+1 (z+4+1)

2) Cho hai da thic P(z) = 1" — 5z’ + 42+ 1,Q(x) = 22° + 2 —1. Goi T,,7,,T,,T,,T, 1a
cac nghiém cua P (:U) Tinh gia tri cua @ (ZCl)Q (CEQ)Q <w3>Q (x4>Q <x5>

Céu 3. (4,0 diém)
1) Tim tat ca s6 nguyén duong n sao cho n” +2 1a udc sb ciia n® + 206.
2 2
2) Cho a,b,c 1a cac s nguyén khac 0, a = ¢ sao cho ZQ +b2 _2 Chting minh rang
+c c

a® + b + ¢* khong phai la s6 nguyén tb.
Céiu 4. (7,0 diém)

1) Cho hinh vuéng ABCD, goi M 14 diém bat ki trén canh BC' . Trong nira mit phing bo
AB chia C, dyng hinh vuong AMHN . Qua M dung dudng thang d song song véi AB, d cit
AH tai E.Puongthing AH cit DC tai F.

a) Chung minh ring BM = ND.

b) Tu giac EMFN 1a hinh gi?

¢) Chirng minh chu vi tam giac MFC khong doi khi M thay doi trén BC .

2) Cho tam gidc ABC ¢6 BAC = 90°, ABC = 20°. Cac diém F va F lan luot nim trén

—_—

cac canh AC,AB saocho ABE =10° va ACF = 30°. Tinh CFE.
Cau 5. (3,0 diém)
1) Cho cac s6 thuca,b,¢ > 1. Chimg minh rang
1+1+1+3Z4—|—4—l—4.
20—1 2b—1 2c—1 a+b b+c cHa
2) Cho hinh vuéng ABCD va 9 dudng thiang cing co tinh chat 1a mdi dudng thang chia

hinh vuéng ABCD thanh hai t& giac c6 ti sd dién tich bang % Chting minh rang c6 it nhat 3

duong thang trong s6 d6 cing di qua mot diém.
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Ciu | Pip 4n | Piém

1.1. (2,0 diém)

Néua+b+c=0thia+b=—cb+c=—ac+a=—b
1,0
Dod()’a—I—b:b+c:c—l—a:_le:a—H}_b—l—c'c—l—a:_l. ,
c a b c a b
. b b b+1b
Néua—l—b—i—c¢0thia+ _bhe_cta_oto+ +C+c+a:2.
c a b c+a+bd 1.0
Do db, a +b=2¢,b+c=2a,c+a=2b=a=>b=c, tri gia thict. ’
Vay A= —1.
2.1. (2,0 diem)
bicu kién: z = 0,2 = —1 0,25
1 3 2 1 3 2
— — 2:2@1——24—1— + 2:0
z© r+1l (z+1) T r+1 (z+1)
-1 1? — )+2
PR : +(£L‘+) 3(9:2+ )+ _ 0 0.75
T (x+1)
(:)(a:+1)§:1;—1)+x2+2x—|—1—3f—3+2:0
T (x+1)
D(z—1 -1 1
<:>(I+ Ex )+:L°(x 2):0(:)(3:_1)334; L8 =0 0.5
T (x+1) x (z+1)
r=1
@(z—l)[(z—l—l)‘r‘—l—x‘g}:()(:) _1 (théa man)
T =—
2 0,5
Vay tap nghiém cia phuong trinh [a § = {1;_71} .
2.2. (2,0 diém)
Ta co P(LE)ZZ'S—51‘3+4£L‘+1:(1‘—l‘1>(1‘—1‘2)($—373)<£E—£E4)(]I—£L‘5>
1 0,75
Qz) =2 E—x(—l—x)
Do d6 Q(z,).Q(z,)Q(z,)Q(z,)Q(x,)
sl 1 1 1 1
=2 5—513'1 E—ZEQ §—I3 5—I4 E—LL’S X 0,75
x[(—l—x1>(—1—x2>(—1—x3>(—1—x4)(—1—x5>}
:32.Pl-P(—l):32i—§+2+1(—1+5—4+1):77. 0,5
2 32 8
3.1. (2,0 diém)
6 [§
n? 42 laude sb cia n' 4206 5 20 g7 o L ESTIR g
n° +2 n°+2 0.75
1 b
sSnt 420 +4+ 298 ez.
n° 42




Piéu nay xay ra khi n*+2 1a udc nguyén duong cua 198 = 2.3%11

2:3;6;9;11;18;22;33;66;99;198 . 0,75
Tu d6 ta tim dugc n € {1; 2:3; 4; 8;14}.
Chu y : 0,5
+ Néu budce 2 thiéu gia tri cua n® +2 trir 0,5 diém.
+ Neu buoc 3 thieu gia tri cua n trie 0,25 diém.
3.2. (2,0 diém)
2 2
Ta co > 0 =2©(a—0)(b2—ac)=0:62:ac
bV’ +c& ¢
B 2 2 2 2 2 2 2 2 0’75
Maa +b"+c¢c =a +ac+c =a +2ac+c —b
=(a+cf—b"=(a+c+b)la+c—b)
Ta thay a” 4+ b* 4+ ¢* > 3 do d6 néu o’ + b* + ¢ 1a cac sb nguyén t6 thi xay ra cac truong
hop sau
Hat+c—b=lLa+tc+b=a"+b"+c=d" +b+c" =2a+2c—1 0,5
=(a—1+(c—-1"+b"=1—a=c=1b= =£1(Loai)
2Qa+ct+b=lLat+c—b=a"+b+c=a"+b +c =2a+2c—1
=(a—174+(c-1+b=1=a=c=1b==+1 (Loai)
3)a—|—c+b:—1,a+c—b:—(a2—|—b2—|—02>:>a2—|—b2—1—02:—2a—20—1
= (a+17 +(c+17 +b =1=a=c=—1b = +1(Loai) 0,75
4)a+c—b:—1,a—|—c+b=—(a2+b2+02)¢a2+62+02:—2(1—20—1
= (a+1’ +(c+1+b"=1=a=c=—1b=41(Loai)
Vay a® 4+ b* 4 ¢* khong phai la s6 nguyén t0.
4.1.2) (2,0 diém)
A B
1
M
C 1,0

H

e —

a) Do ABCD 12 hinh vudng nén= A, + MAD = 90° (1)
Ma AMHN 14 hinh vuéng = 4, + MAD = 90° (2)

Tu (1),(2) suy ra :41\ = :42\

Do do, AAND = AAMB(c.g.c)
— B =D, =90° vi BM = ND

1,0




4.1.b) (1,5 diém)

Do ABCD 14 hinh vuéng = D, = 90°
= NDC = D, + D, = 90°+90°= 180° = N, D,C' thing hang.
Goi O 1a giao diém hai dudng chéo AH, MN cia hinh vuéng AMHN . 1,0
= O la tam d6i xtng cta hinh vudéng AMHN .
= AH la duong trung tryc doan MN, ma E,F € AH = EN = EM va FM = FN (3)
AEOM = AFON(OM —ON:N, = M,| = 0, = 0, = EM = NF (4)
0,5
Ti (3),(4) = EM = NE = NF = FM = MENF la hinh thoi (5).
4.1.c) (2,0 diém)
Tu (5) suyra FM = FN = FD + DN 0
Ma DN = MB = MF = DF + BM ’
Goi chu vi tam gidc MCF 1a p va canh hinh vuéng l1a a .
Tacé P = MC + CF + MF = MC + CF + BM + DF (vi MF = DF + MB) Lo
=(MC+ MB)+ (CF+FD)=BC+CD=a+a=2a ’
Do d6, chu vi tam gidc MFC khong d6i khi M thay d6i trén BC .
4.2. (1,5 diém)
B D C 0,5
Xét AABC ¢ BAC = 90°, ABC = 20° = ACB = T0°
AACFc6 CAF = 90°, ACF = 30° = FC = 2.AF
Goi D la trung diém cua BC va G ladiém trén AB saocho GD | BC'.
Khi 46, AABC © ADBG = bD _ BA
BG BC
GCB = GBC =20° = GCF = 20°
Do d6 CG va BE lan luot 1a tia phan gidc cia BCF va ABC nén 0.5
FC BC BA AE
FG _BG BC _EC
1 1
car SFC 5BC Bp BA AR AF  AE
Do do, = = =——=—"=""=S""= 0,5
FG FG BG BG BC EC ~FG EC ’
Tudosuyra CG / /EF (DL Talet dao)= CFE = GCF = 20°.
5.1. (2,0 diém)
1 1
Taco (a—17>0=a">2a—1= >—.
20 —1 a 0.75
Nén VT z%+i+i+3
a .




8 8 ., 8 1.1 , 8
(a +0b) (a+0b) a+b a b a-+b
8 1 1 8

—+t—+22>
b+c & a° c+a

hmwi+iziz
a’> b’ ab

1 1
Tuong tu b—2+c—2+22

0,75

1 1 1 4 4 4
Suyra —+—+—+32> + +
a b c a+b b+c cHa

Do vy, L + L + 1 +3> 4 + 4 + 1
a+b b4+c cH+a

Dau bang xay ra khi va chikhia = b =c =1.

0,5

5.2. (1,0 diém)

2a—1 2b—1 2c-—1 N

d

Cac duong thiang da cho khong thé cit cic canh ké nhau cua hinh vudng, boi vi néu thé
chiing chia hinh vudng thanh mot tam gidc va ngii gidc (chu khong phai 1a chia hinh vuong
thanh hai tr giac).

Do d6, mdi dudng thing (trong s6 chin duong thing) déu cét hai canh dbi cua hinh vudng va
khong di qua mot dinh nao cta hinh vuong ca.

Gia stir mot duong thang cét hai canh dbi BC' va AD tai cac diém M va N.

N
C

A

M

AB.(BM + AN)

S 2
ABMN _ 2

Sweow 3 5 CD.(MC + ND)
(6 day E va F 1a cic trung diém ciia AB va CD tuong tng).

Ta co

— o] =

0,5

Goi E,F,P,Q tuong tng la cac trung diém cua AB,CD,BC,AD . Goi J,J.,J.,J, la cac

1772773774

diém sao cho J,,J, nam trén EF', J,,J, nam trén P va thoa man:

0,5




EJ FJ2 PJ3 QJ4 _ z
JF JF JQ JP 3
P
A C
I
E J] Jg F
Js
B D
Q
Khi d6 tir d6 1ap luan trén ta suy ra mdi duong thang co tinh chat thoa min yéu ciu cia dé
bai phai di qua mot trong 4 diém J,J,,J,,J, noi trén. Vi ¢6 9 duong thang, nén theo
nguyén 1i Dirichlet phai ton tai it nhit mot trong 4 diém J,J,,J,,J, sao cho né co it nhat
ba trong 9 duong thing da cho di qua. 7 7
Vay co it nhat 3 dudng thang trong 9 dudng thang da cho di qua mot diém.

Chuy:
1. Hoc sinh lam dting dén dau giam khao cho diém dén do, tuong Umg voi thang diém.
2. HS trinh bay theo cach khac ma ding thi giam khao cho diém tuong mg voi thang diém.
Trong trudong hop ma huéng lam cua HS ra két qua nhung dén cudi con sai sot thi giam khao
trao ddi voi to cham dé giai quyét.
3. Téng diém cua bai thi khong lam tron.
Hét
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