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Dé chinh thirc Mén thi: TOAN (Chuyén Toan)
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Thoi gidn lam bai: 150 phit (khong ké thoi gian phdt dé)

Bai 1: (2,0 diém).

Cho biéu thire: A = (

V-2 Wx+2 ) x*-2x+l
x=1  x+2Jx+1 2
a) Tim diéu kién cua x dé biéu thirc A c6 nghia. Rut gon A,
b) Timx dé A >0
¢) Tim gia tri 16n nht ctia A.
Bai 2 (2,0 diém).
1. Giai phwong trinh sau: 4x”* +4x° —=20x* +2x+1=0
2. Chimg minh rang néu s6 tw nhién abe 1a sb nguyén t6 thi b* —4ac khong 1a s6 chinh phwong.
Bai 3 (1,0 diém).
Cho da thire £(x)=x>—2(m+2)Xx+6m+1 (m la tham s6). Bang cach dit x =t + 2. Tinh f(x) theo t va tim
diéu kién dé phuong trinh f(x) = 0 c6 hai nghiém 16n hon 2.
Bai 4 (4,0 diém).
1. Cho dudng tron (T) tim O duong kinh AB, trén tiép tuyén tai A 1dy mot diém P khac A, diém K thudc doan
OB (K khdc O va B). Pudng thing PK cit duong tron (T) tai C va D (C nam giita P va D), H 14 trung diém ctia CD
a) Chirng minh tr gi\c AOHP ndi tiép duoc duong tron.
b) Ké DI song song PO, diém I thuoc AB, chirg minh: PDI = BAH
¢) Chung minh déng thic: PA> = PC-PD
d) BC cit OP tai J, ching minh AJ // DB
2. Cho tam giac ABC vudng tai A. Tir mot diém I thudc mién trong tam giac, ké IM_L BC, IN L AC, IK L AB.
Tim vj tri ctia I sao cho téng IM* + IN? + IK® nho nhit
Bai 5 (1,0 diém).
-y’ 1-7° 1-x°
x(1-y)  ya-z) = 3X)20

y’ 7 X

Cho céc s6 thyc duong X, y, z thd min xyz < 1. Ching minh rang:



Luwot gidi:
Bai 1: (2,0 diém).

x>0 x>0 S
a) A c6 nghia khi va chi khi: {x—1#0 &S9x =l @{X;?
X+2Vx +120 (&+1)2¢0 )
A A R A _ {XZO
Vay diéu kién d¢ bicu thiic A c6 nghia la:
x#1
e al | k-2 xea | e (x-2)(t) (V) -1) ey
| (Vx=1)(Vx ) (J;+1)2 2 (x=1)(Vx +1) 2
Cx=x 2= (xax=2) o 2Vx (V) (V)

ot 2R (e

Vay A=-x+/x (véix 20,x#1)
b) A>0 < —x+~/x 2 0(v6ix 20, x# 1)
@&(1—&)20@(&—1)&30@&—1@&&@03&4@03x<1

Vay A>0khi 0<x <1

c) Voix >20,x#1, tacod:
2
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| 1 1
=, déu “=" xdy ra khi va chi khi vx =— < x =—
4 2 4
Vay Max(A) ! khix !
a = — = —
Ay 2 2
Bai 2 (2,0 diém).
1. Giai phuong trinh sau: 4x”* +4x° —20x* +2x+1=0 (1)
D@ thdy x = 1 khong 1a nghiém cua (1), do d6:

(1)@4x2+4x—20+§+%=0 (vix*#0)

2
@(2X+lj +2(2X+lj—24=0©y2+2y—24:0 (voi y=2x+l¢0)
X

X X
3447

i
{y=—6c{y+6=0 2X+;+6=0{2x2+6x+1:0© X=—

—4 4=07]. 1 2
y= y—4= rxs L _g_l2x* —4x+1=0 Xzziﬁ
X 2
-3+ 2++2
Vay phuong trinh (1) ¢6 tp nghiém: S={ 3 2ﬁ; 2\/_}

Céch 2: (1) & (4x* +4x° +x7) - 21x* +2x +1=0 < (2x> +x)* +2(2x° +x) +1-25x*> =0

3447
, , , , ) 2x+6x+1=0 |[*T7 5
2 +x+1) = (5x)’ =0 = (2x> +6x +1)(2x* —4x +1) = 0 = N
2x*—4x+1=0 2442
X=—
2

2. Gia stt b> —4acla sé chinh phuong = Ine N: b* —4ac=n" < 4ac=b>—n’ = (b—n)(b+n) (*)
= (b—n)(b+n) 54Vé\haiséb—n,b-lrncfmgtinhchfinlé(Vi(b—n)+(b+n)=2b)



—b=a+c = abc=100a+10(a+c)+c=11(10a+c)la hop sb

b+n=2a

b-n=2a b-n=2c
Nén (*) < ac
b+n=2c

Cdch 2: Gia st b* —4acla sb chinh phuong khi do:

4a-abc = 400a® + 40ab + 4ac = (20a)’ +2-20a-b+b*> —n’ = (20a+b)’ —n> = (20a+ b+n)(20a + b—n)
nén trong hai s6 20a + b + n va 20a + b — n c6 mot s6 chia hét cho sé nguyén to abe nhung déu nay khong thé
xdy ra vi ca hai s déu nho hon abc

That vay: b> —n® =4ac>0nénn<b. Do d6: 20a+b—n <20a + b+ n < 100a + 10b + c = abc
Vay b* — 4ac khong chinh phuong
Bai 3 (1,0 diém).

x=t+2 = g(t)=f(t+2)=(t+2)> —2(m+2)(t+2)+6m+1=t" + 4t +4-2(m+2)t —4(m+2) + 6m+1
< g(t) =t -2mt+2m -3

f(x) = 0 c6 hai nghiém 16n hon 2 khi va chi khi phuong trinh g(t) = 0 c6 hai nghiém duong:

ST -2mt+2m—-3=0(t>0)

m >0

= 3o m>=
t,t,=2m-3>0 m>— 2

) o t,+t,=2m>0
Theo h¢ thirc vi €t thi hai nghiém d6 thoa man:

3
Vay phuong trinh f(x) = 0 c6 hai nghiém 16n hon 2 khi m > E

l];ﬁi 4 (4,0 diém). 1. a) Chirng minh tir gidc AOHP néi tiép dugc dudng tron:
- PA L OA (PA la tiép tuyén ctia duong tron (T)) = PAO =90°
- H 14 trung diém cua day khong qua tim O cta dudng tron (T) nén
OH L BC = PHO =90°
Do d6: PAO+PHO =180°
Vay tir giac AOHP noi tiép duge dudong tron  (¥)
b) Chémg minh PDI = BAH
_Taco: PDI=HPO (slt, DI // PO)

- T (*) suy ra: ITIY) = ITA\B (ndi tiép cung chin cung OH)
Vy PDI = BAH
¢) Ching minh ding thuc: PA> = PC-PD
APAC va APDA co:
A/P\C =DPA (g6c chung)
P/A\C = ﬁ (néi tiép cing chin ;C cua duong tron (T))
= APACWAPDA (g.g)
PA PC
>—=—
PD PA
d) BC cit OP tai J, chitng minh AJ // DB
- Ké tiép tuyén PE véi dudng tron (T) (E 1a tiép diém), tir tinh
chat hai tiép tuyén cit nhau suy ra PO 1a trung truc ciia AE
— JAP = JEP (tinh chit déi qua ximg truc OP) (1)
- Tu (¥) suy ra: J/PTE = (iA\E (noi tiép cuing chin 6—]5 )
va OTK\E = B/C\E (noi tiép cing chin BE cia duong tron (T))

= PA’ =PC-PD

nén JP/\E = B/CTE, suy ra ttr giac JPCE ndi tiép.  (2)
- Tir (2) suy ra JEP = JCP (ndi tiép cung chén JP ) lai c6 JCP = BCD (déi dinh)



va B/CT) = @) (noi tiép cing chin ET) cua duong tron (T)), do do: J/ET) = I;AT) 3)

— e~ -~ -

- Tir (1) va (3) suy ra: JAP = BAD = BAD + BAJ = JAP + BAJ hay JAD =PAB=90° = JA L AD (4

Mt khic ADB =90° (ndi tiép chén nira duong tron (T) =BD L AD (5)

(4) va (5) suy ra AJ // BD

P

2. Tacod: 2(a’ +b*)=(a+b)’ +(a—-b)Y’>(a+b)Y’ =a’+b’ >

A
K
H 1
B E
B H D M

IM?+ IN?+ IK> > EH* + EA*>

Cach 2:
Goi F 14 giao diém cua BD va PO, G la giao diém ciia DI va BJ

Ta co: HDI = IAH (suy ra tir két qua cdu a)
, — —_— 1 —_
nén tr giac ADHI ndi ti€p, suy ra: ITHD =I1AD (:E sd ID)

ma I/A\D = D/C\B (—% sd ET) cta duong tron (T))

do do: Iﬁl\D = ETCT) & vi tri déng Vi,
suy ra HI/BClaic6 HC=HD ,suyraIC=1ID (1)

Mit khic: AOBF c6 D // OF <2 = BL )
OF BO
Bl GI

AOBIc61G/ O] & 2L 2SL 5
BO OI

Tt (1), (2) va (3) suy ra OJ = OE, ltic nay O 4 trung diém chung
cta JAFB nén JAFB la hinh binh hanh , suy ra: JA // BD

(a+b)

, ddu “=" xdy rakhi va chikhia=b (*¥)

K¢é duong cao AH = H la diém c¢6 dinh (vi A, B, C ¢b dinh)
Goi E 1a hinh chiéu vudng goc cua I trén AH.

Ap dung dinh ly Pytago cho cac tam giac vudng INA, IPA
taco: IN>+ AN?= IN’+ IK® = IA® > EA®

Mit khac: IM = EH (canh dbi hinh chit nhat IEHM) nén:
IM*+ IN* + IK* > EH® + EA’

C  Ap dung (*), ta co:
(EH + EA)"  AH?

khong dbi (vi A, H ¢b dinh)

Dau “=" xay ra khi IA=EA =EH = - < I la trung diém cua duong cao AH

Vay khi I 1a trung diém cua duong cao AH thi tong IM? + IN® + IK* dat GTNN la

2




Cach 2:
IM* + IN? + IK* = IM? + KN? (vi IN* + IK*> = KN?)
=M+ IA®
(IM +IA) _ AM® _ AH’
> > > 5

Theo (¥), ta c6: IM>+ IN* + IK* = IM* + [A*> : khong dbi

Déu “=" xay ra khi A, I, M thing hang, M trung H va IM = IA
< 11a trung diém cua duong cao AH
2

Vay khi I 1a trung diém cua duong cao AH thi tong IM? + IN® + IK* dat GTNN la
Bai 5 (1,0 diém).
Céc s thuc duong x, y, zthd min xyz <1, néntacd: 0 <xyz < 1, do do

2
. . Zy
—t—=t—=2—=+>+—= ()

2 2
" (e . X
Ap dung bat dang thirc C6 si cho 3 s6 duong: X—ZZ; - Z, ta duogc:
y z
X’z y’x x’z y’x
—2+—+z>3x (2), déu “= =” xdy rakhiva chi khi —==—F=z & x=y=z=1
y z y: 7z
yz zy Zzy
tuong ty ¢6: ~—— + — +x > 3y (3) Va—2+—+y > 3z (4) ddu “=" xdy rakhiva chikhix=y=z=1
x* X
2
Tur (2), (3) va (4) suy ra: 2[—+y—zx+z—zyj+x+y+zz3(x+y+z) X— y—2 —y2x+y+z (5)
y z X y z X
\ . X Yy £ ) .
Tu (1) va(5) suy ra: — + = +—3>X+y+z dau “="xayrakhix=y=z=1
y z X
X y z A a3 ; :
S ——Xx+5-y+—-2z>0,dau"="xayrakhix=y=z=1
z X

x(1-y’)  y1-2z’) z(1-x’)
3 + 3 + 3
y z X

Vay: >0,dau“="xayrakhix=y=z=1



