SO GD&DT HA NOI KY THI OLYMPIC LOP 10

CAC TRUONG THPT NAM HOC 2019-2020
CUM SOC SON - ME LINH

Mén thi: TOAN ‘
7 Thoi gian: 150 phat (khong ké thoi gian giao dé)
Cau 1. (4,0 diem)
1. Lap bang bién thién va vé do thi ham sd y=x*-5x+6.
2. Tim m dé duong thang y =x+m—1cat do thi ham s6 y =x* —4x+6 tai hai diém phan biét.

Cau 2. (6,0 diém)

1. Giai bt phuong trinh 314—3x +x? >7—-+/x-1

X2+ y*+xy=2xy° +7

2. Giai h¢ phuong trinh , ,
Xy® — X2y +4xy +11x = 28 +11y

3. Mot ngudi c6 mot khu dat bai rong doc theo bd song. Ngudi
d6 mudn 1am mot hang rao hinh chita E (nhu hinh v&) dé duoc
khu dat hinh chit nhat gom hai phan dé trong rau va chin nudi.
D6i véi mat hang rao song song véi bd séng thi chi phi nguyén
vat liéu 1a 80000 dong mot mét dai, ddi voi phan con lai thi chi
phi nguyén vat liéu 1a 40000 dong mot mét dai. Tinh dién tich
I6n nhat cia phan dat ma nguoi d6 rao dugc vai chi phi vat liéu
20 tri¢u dong.

Con sbng

Cau 3. (4,0 diem)

Trong mat phang toa do Oxy, cho hinh thang ABCD vudng tai A va D(2;2), canh CD=2AB.
Goi H 12 hinh chiéu cua D 1én canh AC va M 1a trung diém HC. Biét phuong trinh duong thang DH
va BM lan lugt 13 2x+y—6=0va 4x+7y—61=0. Tim toa do cac dinh A, B, C cua hinh thang.
Cau 4. (3,0 diém)

Cho tam giac ABC. O la diém tiy y trong tam giac. Goi M, N, P lan luot 14 hinh chiéu cua O Ién
canh BC, AC, AB. Chang minh rang BC £+E 2p, trong d6 p la nua chu vi va r 1a ban
OM ON OP r

kinh dudng tron noi tiép tam giac ABC.
Cau 5. (3,0 diem)

Cho cac sb thuc duong a, b, c. Tim gia tri nho nhat cua biéu thic

P=3 & +3 o +3 c
(b+c)2+5bc (c+a)2+5ca (a+b)2+5ab

e Hét



_ SO GD&DT HA NOI KY THI OLYMPIC LGP 10
CAC TRUONG THPT CUM NAM HQC 2019-2020
SOC SON - ME LINH :

Mén thi: TOAN ‘
Thoi gian: 150 phuat (khdng ké thoi gian giao dé)

HUONG DAN CHAM

Bai N@i dung Pi¢m
Bai .1 | Lap bang bién thién va vé do thi ham sé y = x* —5x+6. 2.0
Tap xac dinh D=R 0.5

Toa d6 dinh I(E;—lj
2 4

Ham sb nghich bién trén [— oc;g) va dong bién trén G;+ oc)

Bang bién thién 0.5
T | — 0 5/2 + o0
+ + o0
y \ /
1
4

1.0
y=x"-5x+6
V& d6 thi 1
Bai .2 | Tim m dé duong thang y = x+m—1cat db thi ham s6 y = x* —4x +6tai hai diém | 2.0
phan biét.
Xét phuong trinh hoanh d6 giao diém x* —4x+6=x+m-1 0.5
< x*—-5x+6=m-1 0.5

Phuong trinh c6 hai nghiém phan biét khi va chi khi dwong thing y=m—1 citdd | 0.5
thi ham s6 y = x* —5x+6 tai hai diém phan biét.




Khi d6 m—1>—£<:>m>§
4 4

0.5

Bai 1.1 | Giai bAt phuong trinh 314—-3x +x?>7-/x-1 2.0
biéu kién: x>1 0.5
BPT < (314-3x-2)+(x* —4)+(Vx-1-1)>0

3(2—x - 0.5
& 2( ) +(x2—4)+x—220
13/(14—3x) +2314-3x +4 Vx=1+1
0.5
-3 1
< (x-2 - +X+2+———1{20 (*)
(14-3x)" +2314-3x +4 Vx-1+1
Vi biéu thire trong ngoic vudng bang 0.5
3(14—3x)° +2314-3x +1
( )2 +x+1+#>0 vx>1
Y(14-3x) +2314-3x +4 Ix-1+1
nén (*) < x> 2 (thoa man diéu kién). Vay tap nghiém 1a S =[2;+ )
Giai hé phuong trinh Yoy =axy (*)
Xy® — X2y +4xy +11x = 28 +11y?
2 0.5
X=y*) +xy=7
xy(y? —x)+11(x—y*)+4xy =28
Ditu=y’—x; v=xy 0.5
u+v=7 v=7-u?
= < , ,
w+4v—11u=28 " |u(7-u’)+4(7-u*)-11u=28
3 2 u= O,V = 7 0.5
=>Uu+4u°+4u=0=
u=-2;v=3
-VO”iU:O,V=7:>x=§/E; y:ﬁ/? 0.5
-Véiu=-2,v=3=>x=3; y=1.
Vay tap nghiém la {(3;1); (3/@%/7)}

Bai I1.3 | Mot nguoi c6 mot khu dat béi rong doc theo bo song. Nguoi d6 muon lam mot | 2.0
hang rao hinh chita E (nhu hinh v€&) d€ duogc khu dat hinh chix nhat gom hai phan
de trong rau va chan nudi. Doi véi mat hang rao song song véi bo song thi chi phi
nguyén vt liéu 1a 80000 dong mot mét dai, doi vei phan con lai thi chi phi
nguyén vat li¢u 1a 40000 dong mot met dai. Tinh dign tich lon nhat cua phan dat
ma nguoi d6 rao duoc vai chi phi vat liéu 20 triéu dong.

Con sbng
Goi x (m) I chiéu dai hang rao vudng goc vai bo song, y (m) 1a chiéu dai hang | 0.5

rao song song vaoi bo song .




Theo gia thiét thi 3x.40000+ y.80000 = 20000000 (x>0, y>0)

<:>3x+2y=500c>y=5002_3X 05
Dién tich khu vuon sau khirao la S =xy = —gxz +250x%, 0<x< 5%0 05
. 0.5
Xét tam thuc f (x)= —gxz +250x trén [05—20) suy ra dién tich Ion nhat la
31250, , . 250
———(m*) khi x=——(m
5 (M) 5 (M)

Bai Il | Trong mat phang toa d Oxy, cho hinh thang ABCD vuéng tai A va D(2;2), canh | 4.0
CD=2AB. Goi H la hinh chiéu cia D Ién canh AC va M Ia trung diem HC. Biét
phuong trinh duong thang DH va BM lan luot la 2x+y—-6=0va 4x+7y—-61=0
. Tim toa do cac dinh A, B, C cua hinh thang.

[ =
K/ M
/
/_~"H
A B4x+7y-61=0
- Goi K 1a trung diém DH - KM la duong trung binh trong tam giac CDH va
KM :1 DC .
2
Ma AB//DC; AB :%DC > T giac ABMK 12 hinh binh hanh. 0.5
-Vi AB L AD, KM //AB nén KM 1L AD, do d6 K la tryc tm tam giac ADM 0.5
-> AK L. DM - BM 1L DM
- Khi d6 duong thang DM qua D va vudng géc BM cé phuong trinh 1a 0.5
7X-4y-6=0.
-Taco M =DM nBM :M(g;s—l)
5 5
- Puong thang AC qua M va vudng goc DH c6 phuong trinh 1a x—2y+8=0.Ta | 0.5
c6 H=ACnDH :H(ﬂ;gj.
55
ViM la trung diém CH nén C(8;8). 0.5
- Puong thang AD qua D va vudng goc CD ¢6 phuong trinh 1a x+y-4=0.Ta | 0.5

c6 A= ADNAC = A(0;4).




- Vi E:%D—c: B(3;7).

0.5

Vay A(0;4), B(3;7), C(8;8) 0.5
Bai IV | Cho tam gidc ABC. O la diém tly y trong tam giac. Goi M, N, P lan luot 1a hinh | 3.0
chiéu cua O 1én canh BC, AC, AB. Ching minh raing — BC £+ﬁ > 2P , trong
OM ON OP r
d6 p 1a nira chu vi va r 12 ban kinh duong tron ngi tiép tam giac ABC.
7 2 2 2 2 2 05
-C6 (BC+AC +AB)’ = (VBC® +VAC +/AB )
BC AC AB © |03
=| ,/—~BC.OM +,/—/AC.ON +,[—./AB.OP
OM ON OoP
0.5
( BC +£ AB (BC.OM + AC.ON + AB.OP)
OM ON OP
BC AC AB 0.5
=4p° < +— 2S
P (OM ON opj ABC
- Vi S,.sc = Pr nén suy ra diéu phai ching minh. 0.5
BC AC  AB 0.5
- D4u = xay rakhivachikhi —OM____ON ___OP ..oy -0oN=0P
BC.OM AC.QN AB.OP
< Olatam duong tron ndi tiep tam giac ABC.
Bai V | Cho céc sb thuc duong a, b, c. Tim gia tri nho nhat cua biéu thic 3.0
2 2 2
a b c
P=3 > +3 > +3 5
(b+c) +5bc \(c+a) +5ca \(a+b) +5ab
Taco (b+c) <2(b*+c?). 0.5
Suy ra (b+c)2 +5bc < 2(b2 +c2)+5bc =(b+2c)(c+2b)
2 2 05
Do do > >
(b+c)” +5hc (b+2c)(c+2b)
0.5
Mt khéc Aibicogelt2c, c+2b 3\/ b+20.c+32b
8.2 a 0.5
=3 >
(b+2c)(c+2b) a+b+c ) +5bc a+b+c
b2 05
Tuwong tw €O 3)——F—— 2=
(c+a) +5ca a+b+c (a+b) +5ab a+b+c
Do vay P2§/§.Déu:xéyrakh|a=b=c.Vay mlnP:J_ 0.5

* Luu y: Hoc sinh c6 thé 1am theo cach khac, néu diing vin cho diém theo thang diém cuia cau.
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