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Bai Huwoéng din chim Piém
Bai I(4diém)
Phuong trinh hoanh d¢ giao diém ctia d 1y =2x+2 va (C_) :
0,5
X433+ (M+4)X+m+2=2X+2 X +3x° +(M+2)x+m=0
(D (C +2x4m) =0 | 1
<= (X +X+M) =V <=
i X*+2X+m=0 (%) 05
Pudng thang y =2x+2cat (C_) tai 3 diém phan biét khi phwong trinh (*) ¢6 2 05
nghiém phan biét khac -1 < m<1 ’
Goi B(X5;Yg),C(X%c;Yc) khidd Xg,X. 1a nghiém cua (*).
Xg + Xo =—2 2 05
Ta co nén A(-10) la trung diem BC.
Vs + Yo =2(Xg + % )+4=0
Ta co W\(—s;g) = MA 1 d. Suy ra, tam giac MBC céan tai M . 05
Do d6 AMBC déu khi MA=§BC 0,5
< AMA? =3[ (% — % )* + (Vs — Vo)’ | ©45=15(x5 — %)’ 0,5
<45 :15[(xB +X.)° —4xBxC] <3=4-4dmem :% (théa man dk) 0,5
Bai 11 (6 diém)
Piéu kién x > —g . Ta cé: \/2(x+2)2 +7(2x+3) — (x+2) =2/2x+3. 0,5
X= —g khong la nghiém ctia phuong trinh.
1) 3 fZ(x+2)2 X+ 2 05
X # ——, chia ca 2 vé cho +/2x+3 duoc: ,[——"2 +7— =2
2 ' 2X+3 J2x+3
X+2
it t= huong trinh trg thanh: /2t +7 —t=2 0,5
J2x+3 P s
t=1
<:>\/2t2+7:t+2<:{t_ 0,5
Véi t=1taco (x+2)° =2x+3 <= x=—1(TM) 0,5
Voi t=3 taco (x+2)° =9(2x+3) < x* ~14x—-23=0 < x=7£ 642 (TM) 0,5

H¢ da cho twong duong voi




(C+y) -6(+y)=(y*+x) -6(y*+x) (@
9

2 2
2) (x2+y) +(y*+x) =3 (2)
bat f(t)=t°—6t= f'(t)=3(t"~2) nén f(t) nghich bién trén (—/2;/2)
Tu (2) ditu=x*+y,v=y’+x=>U,ve
) yv=y {2{2\/'}(“/_[)
Tudotaco (1) tro thanh f(u)= f(v)chota u=v. 1
X =
:>x2+y=y2+x<:{ y
X+y=1
3
9 =Y 0,5
TH1: x =y thay vao (2) duoc (X* +X)*+ (X* +X)* =3 cho ta . ’
X = = —
y 2
TH2: x+y =1 thay vao (2) duoc (x> —x+1)* + (y* -y +1)? =§ (3)
2 3 9 . . 1
Do t*~t+1> - = VT(3)> . Tirds () <> x=y =" 0,5
N A A s 1 3
Vay cac nghiém cua hé la x = y=§ va x:y=—§
Bai III(3diém)
4/u2+1—1 0,5
Taco: U, =-— =t
u, «/u§+1+1
3 05
1) | Do u1:?>0 nén theo quy nap, U, >0,vneN,n>1
Do 0<u, <u’+1+1=u,,<L¥neN,n>1 0.5
Laico O<u,<1,suyra O<u, <1,vVneN,n>1. 0,5
Vay (u,) 1a ddy sb bi chan.
Néu u_ =tan2e, 0< o < thi: 05
4 :
tan’* 2 +1-1 ( 1 )cosZa 1-cos2a
ne1 = = -1|= =— =tana
2) tan 2« CoS2ax sin2a sin2a
Dou, zgztan% nén bang quy nap ta chimg minh duoc
T
u,=tan——-,vneN,n>1
3.2"
0,5

Chiing minh dugc: tanx > x,VX e (0;%) nén

zozlsjizzn: L <2§:193'2k:E(1+2+22+...+22°18):2(22019—1)<22020

k=1 Uy k=L tan _* 4 k=L 7T T T

3.2




Bai IV (5 diém)

Dit AB =a, tinh dugc: A B
2 2
MBzzMszs%,BNZZS% M
1) Suy ra tam giac MBN vuong can tai M 0,5
|
G
D N C
Phuong trinh MN :3x+y—2=0. Suyra M(0;2)
0,5
Do Be BM = B(3t -6;t).
t=3 B(3;3
Tt MB=MN = (3t -6)° +(t—2)* =10 < (3:3) 05
t=1 B(-3;1)(I)
AC N"BN =G, suyra G la trong tdm tam giac DBC .
Tir BG = 2BN = G(§;1) .
3 33 0,5
Tt MC ng—G = C(3-1)
a) Tur gia thiét suy ra AABC vudng can tai 0
C . Dién tich tam giac ABC Ia X
1
SABC :E“\/E\/Ezl,
2) 0,5
Goi H la trung diém AB=>SH L AB nén SH L (ABC).
. . 3 0,5
Suy ra SA=SB=SC = AB=2 . Tam gifc SAB déunén SH = ==2 = J3
Tacé%z%:DB: CB = ! =42-1 0,5
DS CS ~SB CB+CS 1+42
Vo.asc = LVs ABC = L = \/6_\/5 (dvtt)
L2 T @2B 3 05
b) Goi Q la diém thoa man QA+ QB +4QS —4QC =0« HQ = 2CS..
0,25

Khi do,

|\TA+W+4M—S’—4W\=2MQ




Goi K 1a chan duong vudng goc ha tu Q xudng (ABC).
Chitrng minh duoc CK =3CH = CK =3

0,25

Do cac mit phang (MAB),(MAC),(MBC) tao véi (ABC) goc bang nhau nén hinh
chiéu vudng goc ctia M 1én (ABC) 1a mot trong cac diém |,E,F,G (cac diém
nay lan luot 12 tim dudng tron ndi tiép, bang tiép goc C,B, A ). Vay tap hop cac
diém M 1a 4 duong thang di qua 1,E,F,G va vudng goc v6i (ABC) .

0,25

Ta c6 MQ nho nhit bing min{KI,KE, KF,KG} = KE

Goi L 1a hinh chiéu ciia E 1én CB ta tinh dugc EL=EH =2 +1

Khi d6, KE=CE-CK =+/2 -1

Vay gi4 tri nho nht ctia ‘M—A+ MB +4MS — 4|\Tc\ bang 2(x2 —1) khi M 13 hinh

chiéu vudng goc ciia Q 1én duong thing qua E va vudng goc véi (ABC)

0,25

BaiV

(2 diém)

Khong mat tinh tong quét gia sir a=min{a,b,c}=0<a<1

0,5

Ta co: P=as—§+%b+0f‘{3mXb+c)+§“;+®}
a C

£a3—§+(b+c)3—6(b+c)
a

Suy ra: P£a3—§+(3—a)3—6(3—a):9a2—21a+9—§
a a

0,5

Xét ham sé f(a)=9a’ —21a+9 _3 voiae(0;1]. Ta co:
a

f (@) =18a - 21+% _ 3(61—1)(2?;151 ~)(3a+)

1 1
flaA)=0=a=la==—a=—=(I
(@) > 3()

0,5

Bang bién thién:
a 0 1/2 1

21/4
f / \

a+b+c=3

Suy ra PS—ZT‘fl,déu bang xay ra khi a:%

bc=1
_1
2 va cac hoan vi.

Viy gia tri 16n nhat cia P 1a _721 dat khi

c=2

0,5

Chay :

- Hoc sinh lam theo cdch khdc nhung diing vin cho diém téi da.
- Gidm khdo khéng dwoc lam tron tong diém.




