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Céu 1. (3,0 diém)

V3+(3-13-/48
V3+1

b) Cho hai s6 a, b thoa min (a+\/ﬁ)(3b+x/9b2+1):1

Tinh gi4 tri biéu thirc 7 —a’ +27h" +2a +0b+ 2022
Ciu 2. (3,0 diém)

a) Trong mit phang toa do Oxy, cho duong thang (d): y=mx+2m—1 (m

1a tham sd). Tim m dé dudng thang (d) cit cac truc Ox, Oy lan luot tai

A | .2 . +1

A, B (A, B khong trung diém O) sao cho T=¢ Of’ OB

nhét.

b) Cho da thic P(x|=6x"—7 x’+mx*+3 x+2 va da thuc
Qlx)=x’—x+n. Tim m, n dé da thtrc Px| chia hét cho da thuc Q|x|
CAu 3. (4,0 diém)

a) Giai phuong trinh: 4 x> +18 x*+28 x+15=32x+3
X+4y—1-2.4xy+x—8y—2=0

a) Rat gon biéu thire: A =

dat gia tri nho

b) Giai hé phuong trinh: Ix—2+3V4y+1=4
Céu 4. (2,0 diém)
N ) . a +b c .
Cho a, b, c 1a cac s0 duong thoa man: -— —+— ¢ 1
bc ca ab
a b +_C

T\ 4 . lr h,( 5 < R h, . P —
im gia tr1 16n nhat cua biéu thirc Z+be  bitea. c+ab

Ciu 5. (3,0 diém)

Cho tam gidc ABC c6 BC = a va duong cao AH = h. Tir diém D bat ki
trén doan thang AH vé& duong thang song song véi BC cat hai canh AB, AC lan
luot tai M, N. V& ML, NK cung vudng goc voi dudng thing BC (I, K thudce
duong thing BC). Xac dinh vi tri diém D trén doan thing AH dé dién tich tir
gidc MNKI dat gia tri 16n nhat.

Céu 6. (3,0 diém)

Cho dudng tron (O; R) va diém M niam ngoai dudng tron (O), vé tiép
tuyén MA, MB (A, B 1a céac tiép diém ), MO cit AB tai H , diém I 13 trung
diém MH , vé tiép tuyén IN véi duong tron tim O (N 1a tiép diém).

Chting minh rang: L4, 1

& & NO* (F ' NH® MN?
Céu 7. (2,0 diém)

Tim tt ca cac cip s ty nhién (x,y) thoa mén:

X’ +3x°+3x+2=(9 y+1945)
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HUONG DAN GIAI
Céu 1. (3,0 diém)

a)A= \/3"’\/3—\/(2\/5—5)2 _ V3+/3-2+3+1

V3+1 V3+1
_3+ylV3-1f _B3+31
V3+1 V3+1

V2+V3 Va+2V3  V3+1f B+l 2

T3+l V2(V3+1) V2(vV3+1)  V2(V3+1) 2
b)DPat m =3b thi(a+\/a2+1)(3b+\/9b2+1):

= a+Va’+1 F = a+Va’+1=( —m+Vm

- la+ (a+m)1a m)

a——m
_(J =1
VG +1+Vm 0 Va’+1+Vm’+1=m—a

o Néu a=—m thi:

P=a’+27a*+2a+6b+2022
=mP+m’+2(—m|+2m+2022 = 2022
« Néu \/ﬁﬂ/Tl:m—a
Nx: vVa?+1> la]; Vm?+1 > |m|
Suy ra VT > |a| + |m| > m—a
Vay néu (a+Va®+1)[3b+V9b™+1)=1 thi P = 2022
Céu 2. (3,0 diém)
a) Buong thang (d) cét truc Ox, Oy tai hai diém A, B khac

m#0
2m—1#0

Khi d6 dudng thing (d) cit truc Ox, Oy lan luot tai A 1= ;0 vaB

0;2m—1]

1-2m

=0A = ‘ = [2m—1]

+1 m> +1

1
6
OA> OB* " [2m—1 [2m-1f

Tacod: T=¢ > ()



T=t( m’+1
- Qm—lf

:TZ%:Tminzl

5

Dau “=" xdy ra = m =2 (thoa man céc di€u ki¢n)

. \ 1
Vayvoim=2thi T, =

5)
b) Bat phép chia:
P R Loy
’gl 7 ) vV
UTOUTUY
ﬁ}.l'ﬁla+6u2 ’ ’ ’ ﬁ_»z-g+::‘-6:’-1
S gl
-6+
~ e
(& — 65— De? + @B+ N +2

(€ -67-1)cf+(60 - +1+7 -62-¢

(-5 +62-0 4642

PEP(x) i Q(X) = [m—5n+2|x+6n°—mn+n+2=0V x

m=5n—-2

6n°—(5n—2)n+n+2=0

m—5n+2=0
6n°—mn+n+2=0

m=5n—2
n:—l e
n=-2

m=5n—2
n*+3n+2=0

n=—1,m=-7
n=—2,m=—12

n=—1,m=-7

Vay gia tri can tim la: n=—2.m=—12

Ciu 3. (4,0 diém)
a) 4x°+18x°+28x+15=V2x+3
= [2x+3)[2x*+6x+5|=V2x+3
= [2x+3)[4x*+12x+10)=232x+3
o [2x+3][[2x+3/+1]|=22x+3
o £(°+1)=2t(voi t =32 x+3)

o t(P4+°=2)=0 = ¢(2—1)[t°+t*+¢%+1)=0



= v 6,4, .2
#-1=0 (Vit+t "+t +1>0Vt)
. =23
t=0 _ | ¥2x+3=0 _ [ 2x+3=0 _ 2
t=t1 |J2x+3=+1 [2x+3=%1 x=—1
x=—2

Vay tap nghiém cia phuong trinh da cho 1a S = [— 1;,-2; —%]

b) BK: x> 2, yZ—%
bata=+vx—2,b=+v4y+1 (a,b > 0), h¢ da cho tré thanh:
a=b

a+3b=4 ~ a=b=1

la—b[=0
a+3b=4
Vx—2=1 {x=3

ay+1=1_ |y=0 (tmdk)

a’+b*—2ab=0 _
a+3b=4

=4

=4

Vay hé phuong trinh da cho ¢6 nghiém duy nhat (x;y) = (3;0)

Céu 4. (2,0 diém)
b .
Tacd: — 245 01 o +b2+c’=abe
bc ca ab

Ap dung bat dang thitc AM - GM cho hai s6 duong, ta co:

a_ _ 1

2
a+bc=2avbc= <
a’+bc 2+bc

Tuong tu, ta cling co:

b 1 ¢ _ 1
b’+ca 2+ca’ c*+ab” 2+vab

Suy ra: P = ! +( CH— Z,\/E-'- bty
W E T 0Vbe " 2Vea 2vab ¢ 2Vabe

Ap dung bt dang thirc Bunhiacopxki, ta co:
[1.Va+1.Vb+1.Vc/ <3la+b+c|
hay va+Vb+vVc<3la+b+c|

(1.a+1.b+1.c/<3|a*+b*+c?|=3abc
= Ja+Vb+Vc<3v3abc

Va+Vb+Jc 343 343 343
= < =

P<—— =>13ma>(:z"—

2Vabc 2 2 2




a=b=c

2 2 2 = a=b=c=1
a +b +c =abc

Dau “=" xay ra <

Ciu 5. (3,0 diém)

A

K

bat DH=x (0 <x <h) thi AD=h —x

T giac MNIK c6 MN // IK (gt) va MN // NK ( cung vuong goc voi
BC) nén 14 hinh binh hanh; ma MIK =90°

= Tw gidac MNIK la hinh chi* nhat

Ching minh tuong ty ta cé tir gidc MDHI 1a hinh chir nhat

= MI=DH =x.

: MN . AD
AABC ¢6 MN // BC (gt) = T = & o
AD.BC . a(h—x)

AH h

= MN =

ax(h—x)
h

Ap dung bat dang thitc AM - GM cho hai s6 duong, ta co:

— 2 _
Vx(h—x) SXH; X =g = x(h—x) S% =S =w s%

Tacod: S= SMNKI = MN.MI =




s h .2 ,
Dau bang xay ra = x=h—x < X=2 - D la trung diém cua BC

Vay dé dién tich tt giac MNKI dat gia tri 1on nhét thi D phai la trung
diém cia cia AH

Cau 6. (3,0 diém)

Cho dudng tron (O; R) va diém M nam ngoai duong tron (O) , vé tiép
tuyén MA, MB (A, B 1a céc tiép diém ), MO cit AB tai H , diém I 1a trung
diém MH , v& tiép tuyén IN v&i dudng tron tim O (N 1a tiép diém).

B

L 1 +1, 1 +1
Ching minh rang: NOE 2 o NI MN?

Ké NK L OM. Goi J 14 giao diém ctiia ON va AB, P 1a giao diém ctia OJ
voi NH.

= 0A L AM, MA = MB, OA =0OB

= OM la duong trung tryc cia AB= OM L ABtaiH= AH L OM

AOAM vuong tai A c6 AH L OM nén OA*’=0H.OM

X ON . OM
= ON’=OH.OM (viON=0OM =R) = OH GO—N



— ON . OM
Xét AOHN va AONB c6: MON chung: oH ‘ON

= AOHN AONB (c-g-c) = ONH = OMN (1)

T giac INJO c6 INJ = 90° (vi NI 1a tiép tuyén cia (O)) va IHJ = 90°
(vi AB L OM)

= 4 diém I, N, J cung thudc dudng tron dudng kinh 1J

= JNH = JIH (hai gbc ndi tiép cing chan cung HJ) hay ONH = OIJ (2)

T (1) va (2) = OIJ = OMN

Ma hai géc ndy & vi tri dong vi nén 1J//MN, hay IP//MN

Xét AHMN c6 I 1a trung diém ctia NH (gt), IP/MN (cmt)

= P la trung diém cua NH

Xét duong tron duong kinh 1J c6 dudng kinh IJ di qua trung diém P cta
day NH

= 1J L NH

MalJ // MN (cmt) = MN L NH = AMNH vudng tai N

Vi AMNH va AONI cung vuong tai N va cung c6 NK la duong cao
nén ta co:

NK.MH = NM.NH, NK.OI = NI.NO

MH’=NH’+NM?; OI’=NO>+{

=>NK.MH =NM'NHh MH :NM.NH: or __ MH
NK .OI t.NO " Tor -.NO t.NO NM.NH

O __ MH’ _ NO'+i NH'+NM’
(*.NO* NM’.NH®> (*.NO* NM’.NH’

=

1 +1. 1 +1
Hay 007 75 Ve M

> (dpcm)

Céu 7. (2,0 diém)
Taco: x’+3x°+3x+2=(9 y+1945
= [x+1/+1=[3(3y+368)+1]"
bata=x+1,b =3y + 368, phuong trinh trén trd thanh:
a’+1=(3b+1] = [3b+1P=(a+1|la*—a+1] (1)
Vix,y€EN=ab€N,a>1,b=>368
o Néua=1 thi (1) tr¢ thanh: (3b+1/=2



Phuong trinh ndy v nghiém, vi (3b+1 1a sd chinh phuong, con 2
khong phai 14 s6 chinh phuong

« Néuax2thia+123,a°~a+1=ala—1/+1>3

Pitd=UCLN(a+ 1, a®>—a+1)(d> 1)

a+1:d
2a:d

a’+aid
a*—a+1:d

a+l:d
a—a+l:d

=2la+1]-[2a-1|=3:d=d € {1;3}

Do (3b+1 khong chia hét cho 3 néntr (1) =d#3=d=1

Céc s6 nguyén duong a + 1 va a*—a+1 nguyén tb cung nhau c6 tich la
mot s6 chinh phuong nén mdi s6 déu 1a s6 chinh phuong

Nhung (a—1f<a’—a+1 < @* (do @* > 2) nén a’—a+1 khong thé 1a sb
chinh phuong.

Nhu vay khong t6n tai cap s tu nhién (x;y) thoa méan diéu kién dé bai.

HET




