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‘ MON: TOAN
Lan tht sau (ngay 10/11/2023)
Thot gian lam bai: 150 phut

DE CHINH THUC

Cau I: (4,0 diem)
1. Rut gon biéu thuec:

2
p— atb fa+b b LG ) (\/E-\/E) Véi a>0,b>0,a #b
Ja+db \a-b b-ab Nab+a >

2. Biét rr?lng \/(3- a)(4- a)+\/(4- a)(5- a)+\/(5- a)(3- a) =a.
Tinh gia tri biéu thic B =v3- a +V4- a +5-a .
Céu II: (4,0 diém).

1. Giai phuong trinh  7x* - 13x +8 =2x*3/x (1 +3x - 3x*)
- 2
V2x +1 42y +1 _(x ZY)

GBx+2y)(y+1)=4- x’

2. Giai hé phuong trinh

Cau IIL: (4,0 diém).

1. Tim tit c4 cac s6 nguyén duong a, b sao cho a + b>chia hét cho a’b- 1.

2. Cho *1a s nguyén duong. Tim tit ca s6 nguyén duong 7 dé 4x" +(x+1)"1a sb
chinh phuong
Cau IV: (6,0 diém).

Cho tam giac ABC c6 duong tron (I; r) 13 duong tron ndi tiép. Qua I vé duong
théng vudng goc voi [A cat AB, AC lan luot tai M va N.Goi S, L, V lan luot 1a giao
diém cua Al BL CI v4i BC, CA vaAB. Chimg minh rang:

BM _ BI’
CN CI?
I4° IB’ Ic?
" AB.AC BCAB ACBC
F 5 Ve~
BI Cl
Cau V: (2,0 diém).
Cho x,y,z 1a cac s thuc duong thoa min xyz =1. Tim GTNN cta biéu thirc:
G +z) 32z +x) 22Ge+y)
y y+22\/_ z z+2x\/_ X x+2y\/_

A_

Hovatén:..............c.ccooviiiiiiinnnn, S6 bdo danh: ..
Cdn bo coi thi khong giai thich gi théem



HUONG DAN CHAM

Cau

NOI DUNG

Piém

4,0
diém

1. Rut gon biéu thirc:

(Va- V)

2

a+b a+b b a

: - +
Va+b \a-b b-ab ab+a

P = Véi a>0,b6>0,a #b

2,0

Véi a>0,b>0,a #b ta co:

it

2

a+b a+b a

= + b +
PRIt | (a+ap)(Wa-vp) Vo (a-8) Ja(a+vb)

a+b _7 a+b N Jb + Ja _‘J;_JE‘
Jasdb | (Ja+\o)(Ja- o) (a-b) (a+b)| 2

P =

o axb [arbrblarB)eala-B)| a5
Na+b’ (Va +35).(Va - V) 2

_ a+b .a+b+\/E+b+a-\/£_“/E"/g‘
Voo Wardb)(a-p) 2

o_ atb__ 2a+b) Va- )
Ja+b (Ja+vb).(Ja- Vo) 2

o avs (s B)(a-B) -
_\/Z+\/E‘ 2(a+b) ) 2

0,5

0,5

0,5

Néu a>b thi P =0
Néu a<b thi P=Ja-b

0,5

2. Biét rang \/(3- a)(4- a)+\/(4— a)(5- a)+\/(5— a)(3- a) =a.

Tinh gia tri biéu thitcc B =\3- a +v/4- a +\5-a .

2,0




a=xy+yz+zx a=xy+yz+zx a=xy+yz+zx (1)

, x*+a=3 x>+ xy+yz+zx =3 (x+y)x+z)=3 (2)

Ta c6: ) 0 i
Vv +a=4 Vo+xy+yz+zx =4 (y+2)(y+x)=4 (3
Z +a =5 22+ xy+ yz +zx =5 (z+x)(z+y)=5 (4)

Nhén theo vé cac phuong trinh (2), (3), (4) ta dugc:

[(x+ Yy +2)(z+x)] =60 & (x+y)(y+2)(z+x) =215 0,5
(vix,y, zkhong am) (5)
Kéthop (2), 3), (4 ), (5) ta dugc: y+z =222 -4y :%; x4y :@ 0.5
W5 15 21 0s
+ + ’
p=_3 2 5 :47\/E.
2 60
4“0 1. Giai phwong trinh: 7x* - 13x +8 =2x23/x (1 +3x - 3x?) 2,0
9
diém | DPKXD : xeR
a. Nhan thay x =0 khong phai 12 nghiém ctia phuong trinh: 0,5
. . \ 1 1
Chia hai vé phuong trinh cho x* ta thu dugc: 7. —§+§3 =2‘3/—2+i— 3.
X X X X X
7 13 8
1.3 PR
bat y =3—+=- 3 ta thu dugc h¢ sau:
X X L+§_ 3 .3
2 =y
X X 035
Cong theo vé hai phuong trinh cta hé ta co:
3
i}- %+&- 3=y’ +2y e 2] 42|20 =y’ +2y (*)
X X X X X
Pit z ==- 1 ta thu duge: 2’ +22=y"+2y= - ) +)z 47 +2) =0 = z =) 0,5
X
ey :%_ le Z- g+§3 :i- 2o %- g+§+2 =0
X X X X X X X X
Suy ra x =1, x =— > i;/@ 0,5
Vay phuong trinh da cho c6 nghiém x =1, x :@
e _
X -
V2x +1 442y +1 _(X-y)
2. Giai hé phwong trinh: 2 2,0
GBx+2y)(y+1)=4- x’
0,5




Taco Bx+2y)(y+1)=4-x* < 3xy +3x+2y* + 2y +x* -4 =0
Sx(X+y-D+2yx+y-1D)+4x+y-1)=0e x+2y+4)x+y-1)=0

1
Vi X,yZ-Enénx+2y+4>O.Dodéx+y—1=O©y=1—x.

_ 2
Thay vao phuong trinh v/2x +1 +\/2y +1 :(XTY) duoc
?- 1 3
\/2X+1+\/3' 2X ZM.V&DKXD - — <X <—
2 2 2
Pit\2x +1++/3- 2x =t >0 = t* =4+2,/2x +1)(3- 2x) 0.5
2 _ 2. ?
= -4x* +4x +3 _t-4, ax*+4x- 1=t 4l 4
2 2
4x* - 4x+1  t*- 8t
= =-
2 8
I -
Do d6 ta ¢6 phuong trinh t = - 3 o t(t?-8t+8)=0
o t(t—2)(E+2t—4)=0 0
Vit>0nént=2hoe_‘tct=\/g -1
*Xeétt=2tacod
V-4 +4x+3=024x-4x-3=0= (2x-3)2x+1)=0
: - 3 1
+V6i2x-3=0U x==PbP y=- =
2 VT2
FVEi2x+1=00 x=- 1 p y=:_3
2 2 0.5
2

*Xétt=/5-1p - 4x2+4x+3=([5' 21) -4

U V- 4x* +4x+3=1- /5<0 (vo 1y)

Pbi chiéu diéu kién dé bai thi hé phuong trinh c6 nghiém la:

- 10z 1 3§

x;y)1 Ig _§§_;_

b1 1E- 3E 2%

1. Tim tit ca cac sé nguyén dwong a, b sao cho a+ b chia hét cho a’b- 1. 2,0
m | Taco(a+b)0(ab—1)suyra:a+b’=k(a’b- 1), voik €0’ 0,5
40 |@atk=bka’—-b)haymb= a+k(l)véi m=ka’-beN
diém | m+b=ka® (2)

Tu (1) va (2) suy ra: mb- m- b+1=a+k- ka® +1




o m-1)b-1)=(@+1)k+1-ka) (3)
Do m, beN = (m-1)(b-1) =0
Vi thé tir (3) suy ra: (a+ 1)(k + 1 —ka) > 0.

Laidoa>0nénsuyra:k+1-ka>0=1=>k(a-1)
Via—1>0,k>0nén 1 =k(a-1)>0 vuk(a-1)eN

a =1 0,5
k(a- 1) =0
7 k@-n=1 7272
k =1
| Véia=1.Thay vao (3) ta dugc: (m— (b - 1)=2. -
'{m- 1=2
b-1=1 b=2= ka’=5= a=1
=3 = 0,5
m-1=1 b=3=ka’=5=a=I
b-1=2
Vdy, truong hop ndy tadugc haicgpa=1b=2va a=1;b=3. o
b =1
Véia=2vak=1.Thayvao(3)taco:(m—-1)b-1)=0« m=l
Khib=1,taduoc:a=2,b=1. 0.5
Khim=1:twr(l)suyraa+k=b=b=3. 9
Khi d6:a=2,b=23.
Vay ¢6 4 cap sb (a; b) thoa man 1a: (1; 2), (1; 3), (2; 3), (2; 1). -
2. Cho *1a s6 nguyén dwong. Tim tit ca sé nguyén dwong 7 dé 4x" +(x+1) 1a 20
s0 chinh phwong ’
Ta cO 4x" +(x+1)2 =y2 o (y- X - 1)(y+x+1):4x” ()
Nhan thiy (v- x- D+(y+x+1)=2ysuy ra (- x- 1),(y +x+1)ciing tinh chén 1& 0,5
Hon nita (v- x- 1),(y +x+1)]4x"  Suyra (y- x- 1),(y +x+1Dcing chian
Pit y- x-1=2a= y+x+1=2(a+x+1) thay vao (*) ta cé :
ala+x+1)=x"
. : ) a:d
Gid st d la mOt uwdc nguyén to6 chung cia ¢va a+x+1. Khi d6 ta co : { : 0,5
a+x+1:d
Tir 6 x" id dan toi 1:d (v 1y). Vay (a,a+x+1) =1
Suyra a=u',a+x+1=v'véi x=wvadodo wrl=v-w "0; -
D& thay voi n =1thi (u- DG~ 1)>0= wv+1>v- unén khong c6 x thdéa man ’
Véi n=>3thi v' - u" =(v- u)(v”'1 + V' U+ U 1)Zuv+2 0,5




Khi 7 =2ta c6 : 4x* +(x+1)" =y* (*), d& thdy x =2,y =5 thoa min

v
4,0
diém

Cho tam giac ABC c¢6 dwong tron (I; r) la duwdng tron noi tiép. Qua I vé
dwong thiang vudng goc véi IA ciat AB, AC lan lwot tai M va N.Goi S.L.V
lan lwot 12 giao diém cia 47, BI,CI véi BC,CA va 4B,

A

1. Chirng minh ring: 2,0
Vi (I; r) ndi tiép DABC nén Al 1a tia phan gidc goc A ma MN ~ Alnén MMN cén
0,5
tai A suy ra AM = AN va AMI=9O°-E=E E
2 2 2
. B
Lai co: AMI = > + MIB.
. é 0.5
Do d6: MIB =§=ICB ,
Ta duoc AMIB ~AICB(g.g)= BM _ Bl pr — gy B 1)
) BI  BC
Tuong ty, ta duge: CI° =CN B (2) 05
BM BI? ]
T (l)va(2)suyra: —=—— 0,5
(1) va (2) suy N
2. Chirng minh ring: 14" + 1B + IC” =1
' g 8 UBAC BCAB ACBC 2,0
ABMI ~AINC = % :ﬂ:« BM .CN =MI.NI 0,5
IN NC

DAMN can tai A, do d6: IM =IN P BM.CN =1IM?

ror

Chu y:




42 AM?- MI* _AM.AN - BM.CM

AB.AC ~ AB.AC AB.AC
_(4B- BM).(4C- CN)- BM.CN 0.75
B AB.AC
_AB.AC- AB.CN - BM.AC + BM.CN - BM.CN o
B AB.AC
1B’ N IC* _BM.BC CNBC _BM CN _BM.AC+CN.4B @) 0.5
AB.BC AC.BC AB.BC AC BC AB AC AB.AC ’
147 1B* IC?
Tu (1) va (2) ta duoc 0,25

AB.AC BCAB ACBC

3. Chirng minh ring: ,/SI ,/g} ,/ICI; 2,0

BS _SI
Vi BI 1a tia phan gidc cuadpc = 9B
cés _ ST
0,5
va CI 1a tia phan giac cua Sc4 nén — Y RVTE
Tir dé . SI _BS _CS _ BC
WAOSUY A "y TUB T AC  AB+AC o
. _ S1 _a ST Ja _ a
bat BC=a, AC=b, AB=c.Taco —; 1 b+e ‘/AI N \/a(b+c)
Ap dung BDT Coési cho 2 sé duong ta cé: 0,5
b+c ST a 2a
fa(re) <2t0re, [SL_ >
. ¢ 2 Al \/a(b+c) a+b+c (1)
Chiing minh tuong tu ta co
LI 2b [V 2c
=7 = 2), 3)
Bl a+b+c CI a+b+c 0,5
/SI (L, [ 2(a+b+e)
Cong cac BDT (1), (2), (3) ta duogc: - <
BI CI ~ a+b+c
=b+c
Déau "="xay ra © {b=c+a = a=b=c=0_Ma a,b, cladd dai cua cac canh cta
c=a+b
tam giac ABC nén a, b, ¢ khac 0. Do d6 dau "=" khong xay ra. 0.5

A 1
Vay: 1/£+1/£+,/—V >2 = dpcm.
Al BI Cl

Cho x,y,z 1a cac so thue dwong théa mén xyz =1. Tim GTNN ciia biéu thire: | 2,0

r r

Chu y:



2,0
diém

x*G+2) 12G+x) 22Ge+y)
y y+22\/_ z z+2x\/_ X x+2y\/_

A_

Ap dung bt dang thirc Cauchy ta c6: y +z >2\/;;x +y 22\/;;x +z 22\/y_z. Suy ra:

g * 2& y? 2zx z 2\/_
y y+22\/_ z z+2x\/; X x+2y\/_

2fx oz 2pfyhe | 22z m
A >
v y+22f z z+2x\/; x x+2y\/>

- 2x\/7 2y\/; 22[
y y+22[ z z+2x\/; X x+2y\f

XN x Zé(- 2a+4b+c)

a=y\y+2zvz
bat: b =z z+2x/x = *yx/_:é(a-2b+4c)

c=x x+2y\/;

zAlzZ 25(461 +bh-2c)

-2a+4b+c a-2b+4c 4da+b-2c
+ +

Dau “="xdy ra < a =b =c =1 = x=y=z =1
Vay GTNN cua 4 1a 2 khi x=y=z =1.

0,5

0,5

0,5

0,5

Chu y:
- Céc cach 1am khac néu dung van cho diém tbi da, diém thanh phan gidm khao ty phan
chia trén co s& tham khao diém thanh phan cta dap an.

- B6i voi cau 4 (Hinh hoc): Khéng vé hinh, hodc vé hinh sai co ban thi khéng cham.
- Cac truong hop khac t6 cham théng nhat phuong an cham.




	Câu II: (4,0 điểm).

