SO GD & DT HANOI DPE THI OLYMPIC NAM HOQC 2018 - 2019
TRUONG THPT KIM LIEN Mén: TOAN, LOP 10 ‘
Thoi gian lam bai: 150 phut, khong ké thoi gian phdt dé.

Ciu 1 (6,0 diém).

Cho phuong trinh Vx+3 +/6—x =+18+3x—x* +m, (1), (véi m 1a tham sb ).
a) Giai phuong trinh (1) khi m =3.
b) Tim tat ca cac gia tri cia m dé phuong trinh (1) ¢6 nghiém.
Céu 2 (5,0 diém).
a) Giai h¢ phuong trinh {x: +ry- )263)} - 1.

Xy+xy—x =-1
b) Mot ciu treo ¢6 day truyén do 1a B P
Parabol ACB nhu hinh v&. Dau,
cudi cua day duoc gin vao cac diém
A, B trén mdi truc AA' va BB’
v6i do cao 30m. Chidu dai doan B O P H C I J K A

A'B' trén nén cdu bang 200m . Do cao ngin nhit cua day truyén trén caula CC'=5 m.

Goi Q', P', H',C’, I', J', K' la cac diém chia doan 4'B’ thanh cic phan bang nhau. Cic thanh
thang dung ndi nén cau véi day day truyén: QQ', PP', HH', CC', II', JJ', KK' goi l1a cac
day cap treo. Tinh tong do dai cta cac day cap treo?

Ciu 3 (4,0 diém). Cho tam gidc ABC vamdtdiém M batky. BC=a,CA=b,AB=c.

a) Chtng minh rang (b2 -c )cos A=a(c.cosC—b.cosB).

b) Tim tap hop cac diém M sao cho MB* + MC* = MA®.

Céu 4 (4,0 diém). Trong mat phang voi hé toa dd Oxy, cho A(3;1), B(—1;2).

a)Tim toa do diém N trén truc hoanh Ox sao cho khoang cach AN nho nhét.

b) Cho diém M di dong trén duong thang d : y = x . Duong thang MA cit truc hoanh tai P va
duong thing MB cét tryc tung tai Q. Chung minh duong thing PO ludn di qua mot diém cb
dinh.

Céu 5 (1,0 diém). Cho x, v,z la cac s6 thuc duong thoaman : x* +y* +z° = 4@.

Chung minh ring x+ y+z > 24/xyz.
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Cau Ddp dn Diém
a) Dat t=/3+x++/6-x Pk:3<t<3V2. Lo
t=-1l '
Phuong trinh ¢6 dang:t* -2t-3=0 < )
t=3 1.0
Giai ra nghiém x=-3 va x=6 1.0
b) (1) c6 nghiém khi ¢ phuong trinh t* —2t =9—2m c¢6 nghiém t e [3; 3\/5} 10160
Xét ham s6 f(t) =t2 —2t véi t e [3; W2 } , stt dung bang bién thién ta c6 DK 1.0
Céaul 94642
phuong trinh ¢6 nghiém 3<9-2m <18-642 @%Smﬁ& 10
a) Taco: x* +x%y? = (x* —xy)* +2x%y. Pit a=x*—xy;b=x"y. 1,0
+b=1 a=1.
Ta c6 hé phuong trinh: a+b .Suyra, a’-a-2=0<
—a+bh=-1 a=-2.
(x2—xy =1 {x:il
=S
X}y =0 y=0 1,0
3
2
Khi do: X4 —7==2
X —xy=-2< (vn).
y =
X}y =-2 1,0
Cau 2 y
()  {(1.0).(-L0))
5,0
5 y
2 p
H C
B Q P H'O
200m
Gia str Parabol c6 dang: y=ax*+bx+c, a=0. 10
Chon hé truc Oxy nhu hinh v§, khi d6 parabol di qua diém A(lOO; 30) , va co dinh
30=10000a+100b+c
-b 1 .
C(0;5). Suy ra:y—=0 = (P):y=—-x*+5. Doan AB chia
( ) y 2a ( ) y 400 '
5=¢C




lam 8 phan, m&i phan 25m.
Khi d6, tong d¢ dai cua cac day cap treo bang OC +2y, +2y, + 2V, 1,0
= 5+2(i.252 +5j+2(i.502 +5)+ 2(i.752 +5j =78,75(m)
400 400 400
2  h2_ a2 2,2 p2 4 4N 2002 A2
VP —a. Cla +b°—c _b_a +c°-b :_,_:(b c’)—a“(b°—c?) 10
) 2ab 2ac 2bc '
(b* -c*)(b*+c*-a’) .,
= =(b* —c”).cosA.
2bc ( ) 1,0
b) Goi D la di x4c dinh béi hé thirc: DB+ DC — DA=0. Ta cé:
2 2 2 2 2 2 2
Cau 3 MB“ +MC* —MA“ =MD* + DB“ + DC* — DA* = 40
— ——\2
=MD’ + DB’ + DC? - (DB +DC)" =...= MD? — 2AB.AC c0sA, 10
Néu A tu, tap hop cac diém M la tap & . 10
Néu A vudng, tap hop céc diém M 1a {D}. .
Néu A nhon, tap hop cac diém M 1a duong tron (D; v 2AB.AC.cos A) .
a) N eOx sao cho AN nho nhét khi N 14 hinh chiéu ctia A 1én Ox khi N 1 hinh
chiéu cua A 18n Ox.Vay N(3:0) 2.0
b) Med:y=x= M(m;m)
Puong thang AM ¢6 phuong trinh (m—1)x—my—2m =0
< \ . 2m
AM cit truc hoanh tai P(——;0) 1,0
m-1
Cau 4 | Puong thang MB c6 phuong trinh: (m—2)x—(m+1)y+3m=0
4,0
MB cit truc tung tai Q(O;3—m)
m+1
. m-1_m+1
Phuong trinh PQ: ——x+——y =1(m# £1;m = 0)
2m 3m
PQ di qua 1(%,;Y,)cd dinh < (3%, + 2y, —6)m—3x, + 2y, = 0Vm = +1,0 10
3X,+2y,=6
0T =0 |(1;§)
-3X, +2Y,=0 2
Ap dung BDDT Cauchy cho 6 s6 duong: x?,y?,z%,x,y,z ta dugc:
X +y + 22 +x+y+226Yx°y°2° =6 xyz. Vi X* +y*+2° =4,/xyz néntaco: | g5
X+Y+2>2xyz. Ddubing xayra < x> =y’ =z =x=y=z=>x=y=z=1.
Cau 5 e ea AL U2 2 o2
Trai véi giad thiet: X"+ y° +2° =4/xyz . 05 | 1.0
Vay X+ Y +2Z>2,Xyz.

Ghi chii: Hoc sinh lam theo cdc cdch khdc vin dwoc chdm diém theo tirng buwdc cé 1o gidgi diing.
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