SO GIAO DUC VA PAO TAO PE THI OLYMPIC 27/4 - NAM HOQC 2017- 2018
TINH BA RIA — VONG TAU MON THI: TOAN LOP 10

PE THI CHINH THU'C Ngay thi: 06/03/2018
Thoi gian lam bai: 180 phit, khéng ké thoi gian giao dé

Cau 1 (6,0 diém):
1) Giai phuong trinh Jx=3 +x-2 =+x*-3x-2

3 3 2 2

X =y +x +y +xy+l=y—x
2) Giai hé phuong trinh o Yy 4

J2x+y 4+ Bx+2y+2=3x"—y+4
Céu 2 (4,0diém):

1) Cho tam gidc ABC ¢ dién tich S va ban kinh cta dudng tron ngoai tiép R théa man hé thirc
S = %Rz (sin3 A+sin’ B+sin’ C ) Chimg minh tam gidc ABC la tam giac déu.
2) Cho tam giac ABC déu c6 do dai canh béng 3. Trén cac canh BC, CA, AB lan luot léy cac
diém N, M, P sao cho BN =1, CM =2, AP =x (0 < x <3).
a) Phan tich véc to AN theo hai vecto AB, AC.
b) Tim gi4 tri ciia x dé AN vudng goc voi PM.
Cau 3 (2,0 diém): Trong mat phéng toa d0 Oxy, cho hinh thang ABCD vuong tai 4, D va
AD =CD =2AB . Piém I thudc doan AC sao cho Al :%AC. Biét diém B(5;3), duong thang DI
c¢6 phuong trinh 3x— y+8=0 va diém D c6 hoanh d6 duong. Tim toa d6 diém D.
Céu 4 (3,0 diém): Cho phuong trinh x* —(4m —1)x+3m* —2m =0 (m 1a tham s9).
1) Tim tat ca cac gia tri nguyén ctia m dé phuong trinh c6 hai nghiém phan biét x,,x, théa man
x, +x; =18.

2) Tim tat ca cac gid tri nguyén ciia m nguyén sao cho phuong trinh di cho c6 nghiém nguyén.
Céu 5 (3,0 diém): Cho 4 s6 thuc duong a,b,c,d thoa min a+b+c+d =4. Ching minh rang:
a b c d
+ + +
1+b’c 1+c°d 1+d’a 1+a’b
Céu 6 (2,0 diém): Cho 2018 sd nguyén duong phan biét va nhé hon 4034. Chtng minh ton tai 3 sd
phan biét trong 2018 s6 d& cho ma mot sd bang tong hai so kia.
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HUONG DAN CHAM DPE THI CHIiNH THUC
(Huéng dan cham co6 04 trang)

Cau Noéi dung Piém
Caul |1)bk x>3 0,5
g’,‘! Jx=3 +3x=2 =X’ —3x—2 @ x—3+x-2+2x —Sx+6=x"—3x—2
iem
o x> —5x+3-2x’ —5x+6 =0 x> —5x+6—-2Jx’ —5x+6—-3=0 2x0,25
Dit t =+x>—5x+6, t>0. Taduogcpt: t*—2t-3=0 2x0,25
5 t=-1(/ 2x0,25
St -2t-3=0&
t=3(n)
t=3 VX —5x+6 =3 x> ~5x-3=0 0.5
_5- \/7
0 . KL pt c6 nghiém la x=5+\/§ 0.5
S 2 )
5+\/_
x= (n)
x3—y3+x +y +xp+l=y—x )}
V2x+y + 3x+2y+2=3x"—y+4 (2)
()< (x+1)*+3(x+1)=y’ +3y 0,25
<:>(x—i—1-y)[xz-i-xy+y2 +1}:O
y:x+1 0,25
g 2 2
X +xy+y  +1=0
Tacé x* +xy+y° +1=0 vd nghiém 2x0,25
0,25
Vé6i y =x + 1 thay vao pt (2) ta duge pt: V3x+1 +/3x+4 =3x> —x+3 ’
V3x+1 - (x +1) + (V3x+4 —(x+2)=3x2—3x
x—x’ x—x° 0,25
= + =3x" -3x
V3x+1 + x +1 f5x+4 + x +2 0.25
1 1
<:>(x2—x)( + +3]=0
V3x+1 +x +1 f5x+4 + x +2 0,25
x -x=0 20,25
< : + 1 +3=0 (vnvi: x>_—1)
| V3x+1 + x 41 5x+4 + x +2 T3 025
_X:O s
&
[ x=1 0,25
KL: Hpt ¢6 nghiém 1a (0; 1), (1; 2).
Cau 2 T, . .3 a .3 B . e 2x0,25
4didm | D Theo dinh li sin ta ¢6 : sin A:?; sin Bzg?,sm Y

2x0,25




3 3 3
Vv :ng(a LA ]:—R(a +b +¢)

3 3 3
’ 3 ’ 8{3 8R* S8R 12 2%0.25
Ap dung bat dang thirc co — si ta c6: a’ +b° +¢’ > 3abc
abc
>
= V== 2x0,25
Ma S—% du “ =" xdy ra khi va chi khi a=b = ¢ <A ABC déu
_ = == — = — 0,25x2
2) a) AN=AB+BN=AB+%(AC—AB)—§AB+ ;AC X
b) Tac6 PM = PA+ AM :éZE-—ZE 0,25
AN L PM@W.WzO@( AB+— AC) ( AC—-AB] 0 0,25
& 2ABAC-224F -2 4B AC +1ac = o
9 9 9 9 2x0,25
<:>1—2x—%+1 =0 0.25
o2 0,25
5
Cau 3
2,0 bat AD=a
diém 0,5
p? =3 pp=3a, e 34
4 8 K3
Suy ra ABDI vudng can tai I. 0.5
Dod6é Bl: x+3y—-14=0. 0’25
Ma I 1a giao diém cta BI va DI = I(-1; 5). | 0.25
ViD e DI = D(x; 3x + 8) ma DI = BI e
o 1) +Gra3r = 40| T Spaa
x=-3() ’ 0,25x2
A=(4m—-1)" —4(3m’ —2m)=4m> +1>0,YmR. 0,5
Suy ra phuong trinh ludn c6 2 nghiém phén biét x,,x, . Theo viet ta c6
X +x,=4m—1
x,.x, =3m’ —2m
X +x = (x1 erz)[(x1 + X, )2 —3x]x2} = (4m —1)[(41% —1)2 —3(3m2 —Zm)J 0,25
=28m’ —15m> +6m—1
X +x =18 28m’ —15m° +6m—1=18 0,25
< (m-1)(28m> +13m+19)=0 = m=1
Phuong trinh c¢6 nghiém nguyén suy ra Ala binh phuong cua 1 sb nguyén 0,5
. = 0,5
Néum = 0 thi ta c6 pt : x2+x:0©{x | (thoa)
0,5

Néu m #0thi 4m* +1=(2k+1)" (k€ Z) do 4m* +11a 56 1¢
= m® =k(k+1)




Ma (k,k+1)=1=>kk+1 1a hai s6 chinh phuong (v0 Li). 0,5
Vay chi c6 m =0 thoa
, a ab’c ab’c ab\Jc 0,5
Taco —=a- —=2a- =a-—
1+b% 1+b% 2bJe 2
J 0,5
Lai co a—ab\/z :a—b a.ac Za—lb(a+ac)=a—l(ab+abc)
2 2 4 4
Vay ? Za—l(ab+abc)
" 1+b°c 4
Chung minh tuO’ng tu ta co 0,5
bz _b——(bc+bcd) >c——(cd+cda) L2261’—l(da+dab)
I+c°d d a 4 l+a’b 4
a b c d
= —+ —+ —+ —2
I+b°c 1+cd 1+d°a 1+a’b
> a+b+c+d—%(ab+bc+cd+da+abc+bcd+cda+dab)
2 0,5
Lai c6 ab+bc+cd+da:(a+c)(b+d)s(Wj =4
4 0,5
abc + bed + cda + dab = abed + ! +l+l < atbrctd . 16
a b ¢ d 4 a+b+c+d
:L(a+b+c+a’)3 =
16
Do d6 a2 + b2 + cz + d2 >a+b+c+d-2=2 0.5
) I+b°c 1+cd 1+d°a l+a’b
Dau«—»xayra Sa=b=c=d=1
Cho 2018 s6 nguyén duwong khac nhau va nho hon 4034. Chimg minh t6n tai ba sd 2,0d
trong 2018 so d6 ma mot sb bang téng hai s kia.
Goi 2018 s6 nguyén dwong di cho 13 a,,a,,...,a,,,,. Khong mat tinh tong quét gia sir 0,25
I<a <a,<..<ay;; <ayg <4033.
bat b, =a, —al(i:2,3,..,2018)
Suyra 1<b, <b, <...<b,,, <4032 0,25
Xét day gom 4034 56 a,,d,, ..., Ay 5, by, by, s by, . Céc $6 ndy nhan 4033 gia tri khac 0,5
nhau nén c6 it nhat 2 s6 trong diy sd trén bang nhau .
Matkhactaco: a, #a;b, 2b,,Vi=# j(2<i,j<2018). Ngoaira 0,5
a, #b,Vi=2,3,..,2018(do a, #0). Suy ra ton tai a,=b, (x¢y,2£x,y£2018)
Hay a,=a,—a, < a,+a, =a, (dpcm) 0,5




