SO GIAODUC VADPAOTAO  KY THI CHON HQC SINH GIOI CAP TINH

TINH BINH PINH LOP 11 THPT
NAM HOC 2013 - 2014
= , ; Thoi gian: 180 phiit, khéng ké thoi gian giao dé.
DE CHINH THUC
Bai 1:
1. Giai phuong trinh x° +1/(1 -x’ )3 =x\2-2x" .
2. Cho céc s6 thuc duong x, y, z théa man xyz =1. Tim gia tri nho nhat cia biéu thirc:
1 1 1
M = + + .
x3(y+z) y3(Z+.XT) Z3(X+y)
Bai 2:
1. Ching minh rang véi n 1a s6 ty nhién chén thi tong T sau chia hét cho 2",
T=C) +5C; +5°C) +..+5C5 +..+5"C"
u, =-1.
2. Cho day s6 xac dinh bai: u_ +\3
u === |
’ 1_ \/gun—l
a. Lap cong thuc tong quat cua diy (u, )} )
b. Tinh S,,, =u, +u, +...+u,,.
Bai 3:
Lz 24b7 =1
Cho bén s6 thyc a, b, ¢, d thoa hé thirc {“ =
c+d=4
Tim gi tri 16n nhat ctia P=ac+bd +cd .
Bai 4:

Cho tam gidc OAB déu canh a. Trén dudng thang d qua O va vudng goc voi mit (OAB),

lay diém M sao cho OM = x. Goi E, F 1a cac hinh chiéu cua 4 1én MB, OB. Goi N la giao diém
cua EF va d. Xéac dinh x dé thé tich tir dién ABMN nho nhat.



HUONG DAN GIAI
Bai 1:
1/ Piéu kién x [-L1].
Bién d6i theo hang dang thirc ta nhan dwoc phuong trinh: (x +1-x7 )(1 —x\1-x7 ) =/2xy1-x7

2
Pit 1 = x +31-x* = xyJ1—x? let, (—\/EStS\/E). Phuong trinh dugc viét lai:

{l_ﬁjzﬁ%e(ﬁm)(f_1)=o.

2
Dén day giai im dugc ¢ va suy ra nghiém ctia phuong trinh.
Bai nay néu dat x =sint thi ta ciing nhdn duoc phuwong trinh lwong gidac don gian.
1

2/ Néu dat le;yzz;z=l—>abc=1. Nhu vay:
a c

a b’ c’ a bp c? (a+b+c)2 3 3
M = + + =abc + + >abc.——_>abc.=3labc ==.
I 1 1 1 11 [b+c c+a a+bJ 2(a+b+c) 2 2

b ¢c ¢ a ad
Hodc bien doi truc tiep voi chu y xyz = 1:
2 2 2
xyz xyz vz (yz) . (zx) . (xy) >xy+yz+zx2§.

M = = >
x3(y+z)+y3(z+x)+z3(x+y) Xy+xz yz+xy xz+zy 2 2

Néi chung, ddy la mét bai BPT twong doi dé vi ta c6 thé gidi theo cach ding triee tiép AM — GM:

: 1 +x(y+z)zl:yz-
X (y+z) 4 x

Xdy dung hai BPT twong tw va cong theo vé thi nhén dwoc
+xy+yz+zx Xy+ yz+zx
2

M 2xy+yz+zx > M2

Tom lai, gia tri nho nhét ctia M la % khi x=y=z=1.
Bai todn nay chinh la IMO 1995 (Olympic todn hoc Quéc té).
Bai 2:
1/ C6 thé st dung nhi thirc Niuton dé giai bai nay. Ta co:
2n
(1+45) =5, +Co 5+, 5+ N5 +C5, 5+ + O
2n
(1-V5)" =3, -5+ C2,5-C, 5 +C, 5%+ C2 5"
2n 2n 1 2n 2n
—>(1+\/§) +(1—\/§) =2T—>T=E((1+\B) +(1—\5) )
Nhu vy dé chimg minh 7 chia hét cho 2" thi ta ching minh

71| (57 (=) —2|(3+V5) +(3-+5) |

2n
= +
271 2 2n 2n
1a mot s6 nguyén. Dén day c6 thé chimg minh % nguyén bang cach khai trién tryc tiép Niuton hodc theo
cach lam quen thudc ctia phuong trinh bac 2.
Xét phuong trinh x* —6x+4=0 c6 hai nghiém x, = 3+4/5; x,=3 —/5. bit S, =x! +x!, bang phuong
phap quy nap chimg minh duoc S, =68, , —4S, ,:2, (n>2). Bai todn dugc giai quyét.



+\/§ tan(—Z]+tan (Z)
2/ Ta thdy u, = dl = = tan(—£+%j

Theo quy nap ta s& chitng minh duoc u, = tan(—%+ (n— 1)%)

Bai 3:

Ta c6 ac+bd +cd S\/(az +b*)(*+d*) +cd =16-2cd +cd — f(x)=16-2x +x, x=cd

Tir gia thiét c+d =4 — cd <4 — x <4. Nhu viy véi viéc khao sat f{x) nhu trén trong diéu kién x<4ta

nhéan dugc gia tri 16n nhét ciia P 1a 4+ 2\/5 .
C6 the giai bai nay theo ki€u rdi ram nhu sau:

~(a—b+4) ~16b

(dinh cua

Do d=4-c nén P=ac+b(4—c)+c(4—c)=—c"+(a—b+4)c+4b<

- —(a+bY +8(a+b)+18
parabol) —>P§1+16 2ab+8a+8b _ (a+b) +8(a+Db)

véi a’+b’ :1—>a+be[—\/§;\/§].

4 4
Khao sat ham sb nay voi bién (a + b) ta ciing nhan duoc dap sd tuong tu.
Bai 4:
AF 1 OB .
Ta co —> AF 1 SB,laithém AE 1 SB— EF 1 SB.
AF 1 SO
Xét hai tam giac vuéng dong dang NOF va BOM (cung dong dang v6i BEF) ¢6
2
NO _ BO _)NOZOF.BOZa_
OF OM OM 2x
, 1 azx/g a’ a3\/g
Do d6 Vs =Vious +Vvous :gSOAB (MO+ON)= B (x+2—xJ > B

a2

Vay dé V,,,,, nho nhit thi x = -



