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X" =X 74x+3\/x 4(x—1)

Bai 1 (2.04iém) Cho biéu thire P =2017( + )
x+x+1 Jx Jx-1

1.Rut gon P.

2.Cho Q= Zal lﬁ\/; . Chirmg minh ring 0< Q <2

Bai 2 2,0 diém)
¥ +y =5

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

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

Bai 3 (2.0 diém)
Trong mit phing toa do Oxycho parabol (P) co phuong trinh y=—x* vi dudng thing (d) di qua
1(0;—1) va c6 hé sb goc k.

1. Chirng minh ring véi moi gia tri cia k dudng thing (d) ludn cét (P) tai hai diém phan biét A, B.
2.Chirng minh OAB 1a tam giéc vudng.
Bai 4 (3.0 diém)
Cho ntra duong tron duong kinh AB=2R(R 1a s6 duong cho trudc), goi O 1a trung diém cua AB.
Tiép tuyen véi duong tron tai mét diem P thudc nira duong tron (P khong tring véi A, B) cat hai tiep
tuyén Ax, By ctia ntra duong tron theo thur tu tai cac didm M,N.GoiK Ia giao diém ciia OM véi AP,
H 1a giao diém cua ON va PB.

1.Chtrmg minh ring AMPO 14 tir gidc néi tiép va OHPK 14 hinh chit nhat.

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

3.X4c dinh vi tri ctia cdc diém M trén Ax va N trén By dé chu vi hinh thang AMNB bing 7R .
Bai 5 (1.0 diém)

Cho x,y la cac sb thyc duong thoa méan diéu kién x+ y =1. Chirng minh ring;

1 2 2 .
—— +—+4xy > 11 .Dang thirc xdy ra khi nao?
X4y xy

A=
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Céu y Pap én
I . 2_ _
2.0 Cho bidu thive p= VX _4x+3x 4(x-1)
diém) x+x+1 x Jx-1
Rut gon P.
e x>0
Diéu kién: {
x#1
1 3
Tacs po YO =1, o o 46/x-Dx+1)
x+vx+1 \/_—l
:M_(4\/}+3)+4(\/}+1):J}(J}_l)+1
xX+vx+1
Vay P=x—+/x+1
2018x ..
Cho Q= 5 Chirng minh rang 0< Q<2018
Tacé Q=720]8\/;
x—+x+1
Vi P=x—\/;+1:(\/;—l)z+§2§ va 24/x >0 nén Q>0
. 20 474
Ta c6 Q= 2018 Do \/}+i22}\/}.i:2, ddu “=” xay ra khi
\/;_,.L_l Jx Jx
Jx
e khéng thoa man diéu kién nén ta c6 JF+-Lsg, Suyra Q<2018
Vx Jx
Vay 0< Q<2018
II 2 2=
(2,0 Gidi hé phwong trinh: {X =8
diém) 3(x+y)+4xy+5=0

Phuong trinh twong duong: {

(x+y)’—2xy=5
3(x+y)+4xy+5=0
$*-2P=5

biat S=x+y, P=xy. Ta dugc hé:
) ’ = {3S+4P:—5

S=1
P=-2
5

§=-2
2

257 +35-5=0
_-5-38 =

~
Il
|





image3.jpeg
. JS=1 2 - o :
Véi = 5 khi d6 x, y la cac nghiém ctia phuong trinh:
xy=-

2 B X=-1 x=-1__ [|x=2
X" -X-2=0< . Suy ra hoac
X=2 y=32 y=-1

S 5
S=—— xX+y=—=
Vi 4 = 2 , khi do6 x,y la cac nghi¢ém cua phuong trinh:

X2+%X+§=OC>SX2+20X+5=O<:>X=ﬂ.
—5+415 -5-15
x=— x=—"

4 " 4
hoac
-5-+/15 —5+4/15
Y= Y T

Suy ra

Gidi phuwong trinh: (x* +3x+2)(x* +7x+12)=24

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

DPit x> +5x+5=t, ta dugc phuong trinh
t-Dt+)=2d =1 -1=241=251=4%5

x=0

Vc'yit=53x2+5x+5=5<:>x2+5x=0c>x(x+5)=0©|: 5
x=-

Véi t=—-5=>x" +5x+5=-5< x’ +5x+10=0, phuong trinh v nghiém.

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

I
2,0
diem)

Trong mdt phéng toa djp Oxy cho parabol (P) cé phwong trinh y=—x* va dwong thing
(d) di qua 1(0;—1) va cé hé 56 goc k.
Chirng minh rang véi moi gid tri ciia k dwong thing (d) luén cdt (P) tai hai diém phin
biét A,B.

24

Puong thing (d) co p]zluong trinh: y=hx—1

Phuong trinh hoanh d¢ giao diém cua (d) va (P):
X’ =ki—1< X +hke=1=0 (1)

Vi phuong trinh (1) ¢6 a.c <0 nén (1) ludn c6 hai nghiém phan biét tréi dau. Do do, (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 d6 cua A va B. Khi do, X,,x, 1a cdc nghiém cua (1).
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5 s ==k
Theo dinh 1i Viet, ta co:
x.x, =—1

Toa d¢ céc diém A, B: A(x;;kx, —1), B(x,:kx, —1)
Tacd OA” = x; +(ky, —1)*;OB* = x +(kx, —1)* nén
OA” + OB’ = x] + (kx, = 1)” + x5 + (kxy = 1)* = (K> + D)(x +x2) = 2k (x, +x,) +2
= (K +D[ (6 +5,)* =2x.%, |- 2k(x, +x,)+ 2= (K> + D[ K> + 2]+ 2> +2
=2 +D(K* +4)
Taco AB® = (x, —x)* +[(k, =) — (o, — D] = (x, - x)* + k*(x, — x,)?

= (K +D(x5, —x)* = (K +D[ (x5, + %)’ ~4x,5, |= (K> + (K> +4)

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

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

Vi diém A(x, ;—x7) thudc dudng thang nay nén ta co -x =m.x, = m=-x, (Vi x.x, =—1 nén
x, #0,x,#20)

Ta c6 phuong trinh dudng thang OA: y=—xx

Tuwong ty, ta co phuong trinh dudng thing OB: y = —X,X

Tich hé sb goc cua hai duong th'fmg OA va OB la (=x,).(—x,) = x,.x, =—1. Do vay hai duong
thing OA, OB vudng géc véi nhau hay tam giac OAB vudng tai O.

v
3,0
diem)

Cho nita dwong tron dwong kinh AB=2R (R la so dwong cho trudc), goi O la trung
diém ciia AB. Tié tep tuyen voi dmrng tron tgi mot diém P thugc nira dwong tron (P
khong triing véi A, B) cit hai tiép tuyén Ax, By ciia niva dwong tron theo thir tw tai cdc
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 gidc nji tiép va OHPK la hinh chii nht.

N

A 0 B

Vi MA, MP 1a cac tiép tuyén vdi nira duong tron nén MA L AO,MP L PO, suy ra tr giac
AMPO nbi tiép dudng tron duong kinh MO.

Vi MA = MP (tinh chat 2 tiép tuyén di qua M) va OP = OA= R nén suy ra MO la duong
trung truc cua AP = AP 1 MO = OKP=90".
Tuong ty OHP =90°.

Tacé6 APB=90° (goc ndi tiép chin nira duong tron).
T giac OHPK c6 3 goc vudng nén la hinh chir nhat.

Chirng minh: AM .BN = R*. Xdc dinh vi tri ciia P d@é AM + BN dat gid tri nho nhit.

Vi OHPK 1a hinh chir nhat nén KOH =90°. Ta c6 tam giac MON vuong tai O, OP la
duong cao nén PM.PN =OP* =R®
Nhung MP = MA,NP = NB nén ta suy ra AM.BN = R’
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Theo BBT COSI ta ¢6 MA+NB>2JMANB =2 R* =2R (khong dbi). Diu “=" xay ra
khi MA = NBnén tong MA+ NB dat gia tri nho nhét bang 2R khi MA= NB.
Khi d6 tir gidle AMNB 1a hinh chit nhat. Mat khac OP 1 MN nén OP 1 AB khi d6 P 1a
diém chinh gitra cta nira dudng tron.

Xic 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 cua hinh thang AMNB bang;:
p =AM +MN + NB+ BA= AM + MP+ PN + NB+ AB=> p=2(AM + NB)+2R

Theo chitng minh trén ta c& AM.BN = R* va theo gia thiét p=7R nén ta c6 h¢ phuong

trinh:
5R
{2(AM+NB)+2R:7R AM+NB=7
! =
RS AM.NB =R’
B - X =2R
Suyra AM,BN la cac nghiém cua phuong trinh X* g X+R =0 % 1
T2
AM =2R

Do viy cac diém M, N thoa man yéu clu cua bai toan duoc xac dinh boi & R hoidc

(1,0
diem)

BN =2R
AM = A
2
Cho x,y la cdac so thuc dwong thoa man diéu ki¢n x+ y =1. Chirng minh rang:
A=— L = +£+4xy211
Xy Xy
Ding thirc xdy ra khi nao?

Truéc hét ta c6 béit ding thie L +% > ib (*) v6i Va,b>0. Déu “=” xdy ra khi va
a

a+
chikhi a=b.
That vay, BBT (*) “;b
a
Diu “=" cua BDT (*) xay rakhi a—b=0<>a=b

> A < (a+b)* >4ab < (a—b)* >0 (dung).
a+b

Vi x+y22xy, x+y=1néntace 12 dry= 1 >4 (%),
Xy

Déu “=" xayrakhi x=y= %

Taco A= ,1 2+L + 4xy+L +i
X +y" 2xy 4xy ) 4xy

Ap dung BDT COSIL, BT (*) va (**) ta duoc:

ax|—24 Vo fam Ll 34—t _L7-447-11
X +y +2xy 4xy 4 (x+y)
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Déu “=" xay ra khi





