SO GIAODUC VADPAO TAO  KY THI OLYMPIC THANG 4 TP.HCM LAN 3

THANH PHO HO CHI MINH NAM HQC 2016 —2017
MON TOAN LOP 10
PE CHINH THUC Thoi gian lam bai: 150 phat

Bai 1. (6 diém)
Giai cac phuong trinh, h¢ phuong trinh sau:
a) \/2:102 +z+9 +\/2£E2 —rz+1l=z+4
32’y = 8 —22°
vy’ =2z 46

b)

Bai 2. (3 diém)
Trong mit phang véi hé toa dd Ozy, cho duong tron (C) : * +y* —22 —4y —5 =0
va diém A(0;—1) € (C). Tim toa do cac diém B,C thudc duong tron (C) sao cho
ABC la tam gidc déu.
Bai 3. (3 diém)
X Y SR , 12 32
Cho z,y > 0 va z + y < 6. Tim gia tri nho nhat caa biéu thuc P =z +;+?.
Bai 4. (3 diém) , ‘
Cho tam giac ABC' c0 trung tuyén AM . Goi O, lan luot 1a tdm cac duong tron
ngoai tiép va noi tiép cua tam giac. Chirng minh rang: A M vudng goc véi OI khi va
1 1
= + ,
BC AB AC
Bai 5. (2 diém)
Nha toan hoc Hy Lap 96 dai Archimedes da tim ra dinh luat vé luc day khi dang
ngdm minh trong bon tam. Nho luc day nay, trong lugng cia mot vat sé giam di khi

chi khi

5 r = A M A A A 5 A 1 A N A
O trong nudc. Biét rang vang nguyén chat tré nén nhe hon 20 lan va bac nguyén
Ly o A 1 s . . LA X A
chat tré6 nén nhe hon m lan khi ¢ trong nudc. Neu mot chiec vuong mién nang

0,9kg (chi gdm vang va bac) va tré nén nhe hon % lan khi ¢ trong nudc, hoi co bao

nhiéu bac trong vuong mi¢n?

Bai 6. (3 diém)
Trong mot giai bong da co6 6 doi tham gia thi dau vong tron mot luot. Doi thing
dugc 3 diém, hoa dugc 1 diém va thua thi 0 diém. Sau khi két thic giai, nguoi ta
thiy doi vo dich thua dung mot tran va CO So diém bang tong diém cua hai doi xép
hhi, ba va bang téng diém cua ba doi xép cudi. Hay tim sb diém cua doi vo dich va
doi xep cudi.

HET



DAP AN
Bai 1. (6 diém) Giai cac phuong trinh, hé phuong trinh sau:
al \/2x2 +z+9 +\/2:L’2 —x+1l=x+4 ()

THL: 22 + 2 +9 = 227 — 2 +1 < 2 — —4 (khong thoa (*)) (0,5d)

TH2: \/2x2 +x+9 = \/2332 —x+1

* o 2018 —z+4 (0,5d)
\/23:2 +x4+9 —\/21’2 —z+1

2 o492 —r+1=2 (0,5d)

(:)\/2:1:2+:c+9 :\/2:1:2—x+1 +2

S22 4 +9=22" —$+5+4\/2$2 —z+1
pas 2\/25132 —z4+1=xz+2 (0,5d)

=777 -8r=0 (z>-2) (0,5d)
@:1320\/:1:2% (0,5d)

32’y = 8 —22° 2’2+ 3y) = 8 2+3y:%
b/ 1, \ & z (0,5d)

Yy’ =2r+6 z(y® —2)=6 y3—2—§

T

y 2 A

bat ¢t = = ta co hé tuong duong
i

243y =t" [24+3y="¢’ 3y—t)+(y’ —t’)=0

=t y=t, (y—1) (3y ) (1.5d)
' —2=3t |[2+3t=y 2+ 3t =

. = Vv & Vv 1d

<:>[2+3ty3 [tl [t2 [552 [xl (1d)

Bai 2. (3 diém)
Trong mat phang véi hé toa do Oxy, cho duong tron (C): 2° + 1 —22 —4y —5=0
va diém A(0;—1) € (C). Tim toa do cac diém B,C thuoc duong tron (C) sao cho
ABC la tam giac déu. A

Giai

buong tron (C') cd thm I(1;2) va ban kinh R = J10

Goi D la diém dé6i xang véi A qua I, suy ra D(2;5) (0,5d)

D& dang chiing minh rang B, C' nam trén dudng trung truc cua

ID (0,5d)



;—) cua ID va co vipt ID = (1;3) c6 phuong

Duong thang BC di qua trung diém H( g

N | w

trinh: (x—%)+3(y—§)=0(:>x+3y—12:0 (1d)

Toado B,C'langhiém cua hé

3-33 34343
xr = T

r+3y—12=0 5 = 5
& v
' +y —22—-4y—5=0 7+\/§ 7_\/5
y = _
2 2
vay33_3\/§;7+\/§,03+3\/§;7_\5 0:5)
2 2 2 2
Hode C 3_3@;”*/5,3 3+3\/§;7—J§ 0:5)
2 2 2 2
Bai 3. (3 diém)
\ N VT , 12 32
Cho z,y > 0 va = + y < 6. Tim gia tri nho nhat caa biéu thuc P =2 + — + —.
T Y
Gial
Ap dung bat dang thitc AM-GM cho 2 sé dwong, ta duoc:
x+é221/x.é:4:>3x+2212 (1) (0,5d)
T T x
y+E22/y.E:8:>2y+¥216 ) (0,5d)
Y () Y
Mt khéc tir gia thiét = +y < 6 tasuyra —2z — 2y > —12 (3) (0,5d)
A T 12 32
Cong ve vai ve (1), (2),3)tadugc P =2+ —+—>16 (0,5d)
x Y
Dau “="xay rakhi z =2,y = 4 (0,5d)
Vay gié tri nho nhat cua P 1a 16. (0,5d)

Bai 4. (3 diém)
Cho tam giac ABC' c0 trung tuyén AM . Goi O, lan luot la tdim cac duong tron ngoai
tiép va noi tiép cua tam giac. Chang minh rang: AM vudng goéc véi OI khi va chi khi
2 1 1
— + _
BC AB AC
Giai




Goi AB =¢,BC = a,CA =,

p la ntra chu vi tam giac ABC;

(O; R) 1a dudng tron ngoai tiép;

(I;r)1a dudng tron ngi tiép;

M 14 trung diém BC'; D,E,F lan luot 13 tiép
diém cua (I) véi BC,CA, AB.

Ta dé dang chang minh:

OM 1. BC, ID 1 BC,IE 1 AC,IF 1 AB
AF =AE =p—a ,BF = BD = p—b (1d)

Ta co:
AM 1 OI & AO® — A’ = MO* — MTI* (0,5d)
& AO” —(AF? + FI?) = (0C* — MC?) — (ID* + DM?) (0,5d)
2 2
<:>R2—(p—a)2—7‘2:R2—[%] —rQ—(%—(p—b)] (0,5d)
, b—c)
e p—ay =7 ( 1 )

s (b4+c—a) =a*+(b—c)

b+ 4 a” +2bec —2ab —2ac = a* +b* —2be + ¢
& 2be = ab+ ac

s2 101 (0,5d)

a ¢ b

Bai 5. (2 diém)
Nha toan hoc Hy Lap 96 dai Archimedes da tim ra dinh luat vé lyc day khi dang
ngdm minh trong bon tam. Nho luc day nay, trong lugng cia mot vat sé giam di khi

3 7 =K M Y A A o A 1 A \ A
O trong nudc. Biét rang vang nguyén chat tré nén nhe hon 20 lan va bac nguyén
fe iw a 1 ., , £ A - £ A
chat tré& nén nhe hon m lan khi ¢ trong nudc. Néu mot chiéc vuong mién nang

0,9kg (chi gdm vang va bac) va tré nén nhe hon % lan khi ¢ trong nudc, hoi c6 bao

nhiéu bac trong vuong mién?



Giai

Goi z (kg) la khdi luong bac trong vuong mién. (0,5d)
Suyra 0,9 — z (kg) la khoi luvgng vang trong vuong mién. (0,5d)
Theo dé bai ta ¢6 phuong trinh:

z 09—z 0,9 z 09—z 1

el ’ ) PR ) [ O,Sd
10+ 20 18 10+ 20 20 ( )
<224+09—2r=1<2=0,1

Vay ¢0 0,1 kg bac trong vuong mién. (0,5d)

Bai 6. (3 diem)

Trong mot giai bong da c6 6 doi tham gia thi dau vong tron mot luot. Poi thang duoc 3
diém, hoa duoc 1 diém va thua thi 0 diém. Sau khi két thic giai, nguoi ta thiy doi vo dich
thua diing mot tran va co s6 diém bang tong diém cua hai doi Xep nhi, ba va bang tong
diém cua ba doi xép cudi. Hay tim sb diém cua doi vo dich va doi xép cudi.

Gial

Doi vo dich da 5 tran, thua 1 tran nén co diém tdi da 1a 12. (0,5d)
Xét 5 d6i con lai, ho da voi nhau 10 tran, mdi tran duoc it nhat 2 diém nén tong diém caa
cac doi nay it nhat 1a 20 diém. Ngoai ra ho con c6 3 diém lay tir tran thiang doi vo dich. Vi
thé tong diém it nhat la 23. (0,5d)
Theo dé bai bai thi diém cua d6i vo dich bang tong diém cua 2 doi tha 2,3 va tong diém
cua 3 doi thu 4,5,6 nén diém cua doi vo dich bang phan nira tong diém cua 5 doi con lai.

Vi vay diém cua doi vo dich it nhat la 11,5. (0,5d)
Do diém 1a s6 nguyén nén doi vo dich co 12 diém (khdng c6 tran hoa) va tong diém cua 2
doi thtr 2,3 va thir 4,5,6 ciing 1a 12 diém. (0,5d)
Mt khéc do tong diém caa 6 doi 1a 36 nén co tit ca 9 tran hoa. (0,5d)

Trong nhom 5 doi con lai, 6 9 tran hoa 1an nhau, 1 tran thang thua Ian nhau va mdi doi
c6 toi da 4 tran hoa. Vi vay c6 nhiéu nhat 2 doi tir 5 diém tro 18n (c6 tbi da 2 tran thing).
Hai doi d6 di nhién 1a di thir 2 va doi thir 3. Suy ra 3 doi cudi bang co diém téi da 1a 4.
Vi thé mdi doi c6 4 diém. Vay doi cudi bang ¢ 4 diém. (0,5d)

Trén thyc té tinh husng nay cé thé xay ra véi cach sap xép sau:
A thua B va thing C, D, E, F dwoc 12 diém.

B thcfng A, thua C, hoa D, E, F dwoc 6 diém.

C thua A, thdng B, hoa D, E, F duwoc 6 diém.

D, E, F thua A, hoa B, C va hoa ldn nhau dwoc 4 diém.



