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X —Alx dx+3Jx 4(x-1)

Bai 1 (2,0 aiém) Cho biéu thirc P =2017( - + )
x+x+1 \/; \/;—1

1.Rat gon P.

2.Cho Q= 2018V . Chitng minh ring 0 < Q <2

P
Bai 2 2,0 diént!
*+y* =5

1.Giai h¢ phuong trinh:
3(x+y)+4xy+5=0

2.Giai phuong trinh: (x* +3x+2)(x* +7x+12) =24

Bai 3 2,0 diémz
Trong mit phang toa d Oxycho parabol (P) c6 phuong trinh y=—x> va dudng thing (d) di qua
1(0;—1) va c6 hé sb goc k.

1. Chirng minh rang v&i moi gia tri ciia k dudng thang (d) luon cat (P) tai hai diém phén biét A, B.
2.Chung minh OAB la tam gidc vudng.
Bai 4 (3.0 diém)
Cho nira duong tron duong kinh AB=2R(R 1a s6 duong cho trudc), goi O la trung diém cua AB.
Tiep tuyén voi duong tron tai mot diém P thudc nura dudng tron (P khong trung véi A, B) cat hai tiép
tuyén Ax, Bycta nira duong tron theo thr tur tai cac diém M, N . Goi K 1a giao diém ciia OM véi AP,
H 1a giao diém ctia ON va PB.

1.Chirng minh raing AMPO la tir gidc ndi tiép va OHPK 1a hinh chir nht.

2.Chimg minh: AM.BN = R*. Xéc dinh vi tri ctia P dé AM + BN dat gia tri nho nhéat.

3.Xéc dinh vi tri ciia cac diém M trén Ax va N trén By dé chu vi hinh thang AMNB bang 7R.
Bai 5 (1,0 giém)

Cho x, y 1a céc s thuc dwong thoa man diéu kién x+ y =1. Ching minh rang:

A= ,1 ,+£+4xy211.DéngthL’rcxéyrakhinéo?

X +y Xxy
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Cau Dap an
I ; 2 _ _
(2,0 Cho bidu thire p=—X. Y% _4x+3x  4x-D
diém) X+\/;+1 \/; \/;—1
Rut gon P.
S x>0
biéu kién:
x#1
3— —
Tacs po O =11\ oo 46> -DWx+D)
x++x+1 \/;—1
=‘/;(‘/;_l)(”‘/;“)—(4J}+3)+4(J}+1):J}(J}—l)+1
x+\/;+1
Vay P=x—x+1
Cho Q= 2012\/; . Chikng minh rang 0< Q<2018
Taco Q:—ZOIS\/;
x—+x+1
. 1, 3.3 . "
Vi P=x—\/;+1:(\/;—5) +ZZZ va 2\/;>0 nén 0>0
Ta c6 Q:ﬂ. Do \/;+L22 \/;.L=2, ddu “=" xay ra khi
J}*_L_l \/; \/;
X
\/;=L<:>x=1 khong thoa méan diéu kién nén ta co \/;+L>2. Suyra <2018
Jx Jx
Vay 0< Q<2018
11 24y =5
(2,0 Gidi hé phwong trinh: {x ¥
diém) 3(x+y)+4xy+5=0

Phuong trinh tuong duong: (x+y) —2xy=5
3(x+y)+4xy+5=0
S2_2p=5

bat S =x+y, P=xy. Ta dugc hé:
3§+4P=-5

282 +35-5=0

= —5— = ==
P 543S S=




s |8=1 ery=1 ... o - e oo g
Vi = 5 khi d6 x, y la cac nghiém cta phuong trinh:
Xy =—

2 X=-1 x=-1 . x=2
X" -X-2=0& . Suy ra hoac
X y=2 y=-1

5 5
S=—= x+y=——
Vi £ = , khi d6 x, y 1a cac nghiém cta phuong trinh:

, ) 5+
X~+§X+§=o@8X~+20X+5=0@X=ST‘/G.
I ARUE L3

4 . 4
hoac
-5-4/15 —5+4/15
YT T

Suy ra

Gidi phuong trinh: (X’ +3x+2)(xX> +7x+12)=24

Phuong trinh twong duong voi:
(x+D(x+4)(x+2)(x+3) =24 < (X +5x+4)(x* +5x+6) =24

bit x* +5x+5=t, ta dugc phuong trinh
Ct-Dt+) =24 -1=24 1 =25t =15

x=0
x=-5
Véi t=—5=>x"+5x+5=-5<>x" +5x+10=0, phuong trinh v6 nghiém.

Véi t=5:>x2+5x+5=5<:>x2+5x=0<3x(x+5)=0<3[

Vay phuong trinh da cho c6 céc nghiém x=0,x=-5

111
2,0
diem)

Trong mat phéng toa dp Oxy cho parabol (P) cé phwong trinh y=—x" va dwong thtfng

(d) di qua 1(0;—1) va c6é hé sé goc k.

Chitng minh rdang véi moi gid tri ciia k dwong thing (d) luén cit (P) tai hai diém phén
bi¢t A,B.

Puong thiang (d) co pﬂuong trinh: y=hkx—1

Phuong trinh hoanh d¢ giao diém cua (d) va (P):
X =kx—-1ax*+k—1=0 (1)

Vi phuong trinh (1) ¢6 a.c <0 nén (1) luén c6 hai nghiém phan biét trai dau. Do dé, (d)
ludn cat (P) tai 2 diém phan biét A, B.

Chirng minh OAB la tam gidc vuong.

Goi x,,x, lan luot 12 hoanh do cua A va B. Khi do, X,,X, la cac nghiém cua (1).




) . L X +x, ==k
Theo dinh li Viet, ta co: -
x.x, =—1

Toa d6 cac diém A, B: A(x;3 kx, —1), B(x,; kx, —1)
Tacé OA® = x} +(kx, —1)*;OB’ = x; + (kx, —1)* nén
OA’ + OB’ = x +(kx, = 1)* + 2 + (kx, = 1)* = (K> + 1)(x] + x5 ) — 2k (x, + x,) +2
= (K +D[ (x5 +2,)" =25, |- 2k(x +x,)+2= (k> + D[ k> +2 |+ 2k +2
= (kK +1)(k* +4)
Tacé AB? =(x, —x)* +[ (o, ~1) (o, = D] = (2, = )* + k*(x, — ,)?
= (K> +1)(x, —x)* = (K + D[ (x, +5)* —4x,x, |= (K> + (K> +4)

Vi AB® = OA® + OB’ nén tam gidc OAB vudng tai O.

Chii y: hoc sinh cé thé lam theo cdach sau:
Duong thang OA qua goc O nén phuong trinh c6 dang: y=mx.

Vi diém A(x;;—x)thudc duong thing nay nén ta c6 —x; =m.x, = m=—x, (Vi x.x, =—1 nén

x,#0,x,#0)
Ta c6 phuong trinh duong thing OA: y = —-X,X

Tuong tu, ta c6 phuong trinh dudng thang OB: y = —x,x
Tich hé ) gbc cua hai duong thfmg OA va OBla (—x,).(—x,) = x,.x, =—1. Do vay hai duong

thang OA, OB vudng goc v&i nhau hay tam giac OAB vudng tai O.
Cho nira dwong tron dwong kinh AB=2R(R la 56 duwong cho truéc), goi O la trung
IV diem cia AB. Tiep tuyen voi dwong tron tgi mgt diem P thudc nira dwong tron (P
(3,0 khong trung voi A, B) cat hai tiép tuyén Ax, By ciia nira dwong tron theo thir tw tai cdac
diém) diém M, N. Goi K la giao diém ciia OM véi AP, H la giao diém ciia ON va PB.
Chirng minh rang AMPO la tir gidgc néi tiép va OHPK la hinh chiv nhat.
N
P
M -
1 + /K H
A 0 B
Vi MA, MP 1a céc tiép tuyén v6i nira dudng tron nén MA L AO, MP 1 PO , suy ra ti giac
AMPO ndi tiép duong tron duong kinh MO.
Vi MA = MP (tinh chat 2 tiép tuyeén di qua M) va OP = OA = R nén suy ra MO la duong
trung tryc cua AP = AP L MO = OKP =90°.
Tuong ty OHP =90°.
Tacé APB=90" (gbc ndi tiép chan nira duong tron).
T gihc OHPK c6 3 gbc vuong nén 1a hinh chir nhat.
Chirng minh: AM .BN = R’. Xdc dinh vi tri ciia P dé AM + BN dat gid tri nhé nhit.
) Vi OHPK 1a hinh chir nhat nén KOH =90°. Ta c6 tam gidc MON vudng tai O, OP 1a

duong cao nén PM.PN =OP* =R’
Nhung MP = MA, NP = NB nén ta suy ra AM.BN = R’




Theo BDT COSI ta c6 MA+NB>2JMANB =2JR* =2R (khong déi). Diu “=" xay ra
khi MA = NBnén tong MA+ NB dat gia tri nho nhit bang 2R khi MA= NB.
Khi d6 tir gidc AMNRB 1a hinh chir nhat. Mat khac OP 1. MN nén OP L AB khido P la
diém chinh giita ctia nira dudng tron.

Xdc dinh vi tri ciia cdc diém M trén Ax va N trén By dé chu vi hinh thang AMNB bang
7R.

Ta c6 chu vi p ctia hinh thang AMNB bang:
p=AM +MN + NB+ BA= AM +MP+ PN + NB+ AB= p=2(AM + NB)+ 2R

Theo chirng minh trén ta c6 AM.BN = R va theo gia thiét p=7R nén ta co hé phuong
trinh:

{2(AM+NB)+2R:7R AM+NB:%
=

AMNB=E AM.NB =R®
SR X =2R
Suyra AM, BN la cic nghiém cta phuong trinh X* ~5 X+R =0 x_1
2
AM =2R
Do vay cac diém M, N thoa man yéu cau cua bai toan duge xac dinh boi o R hoiac

BN =2R
AM = 5
2

(110
diem)

x,y la cic s6 thuwe dwong théa man diéu ki¢n x + y = 1. Chirng minh rang:

%+£+4xy211

X +y  xy
Ding thirc xdy ra khi ndo?

A=

Trude hét ta co bat dang thirc 2] +% 2 ib (*) v6i Va,b>0. Dau “=" xay ra khi va
a a+
chikhi a=5b.
Thit viy, BDT (¥) < "*bb > ib & (a-+B) > dabes (a—B)>0 (&ing).
a a—+

Dau “=" ctia BDT (*) xay rakhi a—b=0<a=b

Vi x+y22\/E, x+y=1néntacd 124xy:>i24 **),
Xy

£ e - 1
Dau “=" xay ra khi F=y=g

Tacé A= 21 ,+L + 4)cy+L +i
x+y 2xy 4xy ) 4xy
Ap dung BDT COSI, BDT (*) va (**) ta dugc:

az|l—2  |vofamy 34— L7-417-11
X+ v +2xy 4xy 4 (x+y)

DAau “=" xay ra khi o S x=Yy :%




