HOQC SINH GIOI TOAN THAI BINH 2023-2024
Thoi gian 1am bai : 150 phut

P N LI B N L
Céu 1 (2.0 diém): Cho biéu thac 2Jx +1

=

dx=1 24fx-1] (2fx+1)

a) Rut gon biéu thirc A.
b) Tinh gié trj bidu thirc A khi ¥ =320 +14v2 +3/20- 142

Ciu 2 (2.0 diém):
a) Giai phuong trinh; * = ¥+ 4 =2~ 1(1- x).

-

Ix+(m-1)y =12

(m=1)x+12y =24

b) Cho hé phuong trinh: (v6i m 1a tham sd).
Tim tit ca cc gia tri cia m dé hé phuong trinh trén c6 nghiém duy nhit (x;
y) thoa diéu kién x +y > 1.

Céu 3 (1.5 diém): Cho ba s6 thuc duong x, y, z thoa man * *7'+= =2023

-

g 2023
X |——+yp |—+z - = .
y 42022z - +2022x x+2022y ~ 3

Chtng minh rang: |

Cau 4 (3,5 diém): Cho hinh vuéng ABCD c6 canh bang a. Piém E di dong trén
canh CD (khac C, D). M 1a giao diém cua AE voi BC. Qua A ké dudng thing
vudng goc voi AE cit CD tai N. I 1a trung diém cua doan thing MN. Pudng phan
giac cua goc BaE 4t canh BC tai P.
Chtng minh rang:

a) BM.DE =a’

b) Al vudng goéc voi MN va I ludn nam trén mot duong thang c¢d dinh khi E di

dong trén canh CD (khac C, D).
c) AP <2EP

Chu 5 (1,0 diém): Cho F =n"-n"+2n"+2n° (véi "€ N,n> l)
Chung minh rﬁng: P khong phai 1a sb chinh phuong.



PAP AN
Cau 1 (2.0 diém):
. x =0 :.tl.j.'r #1.
a) Diéu kién:
p :4.!.?-- 2- 5\x +24x +1 (24x +1)
e +)RVx-1) e

-1 2% +1
A= -
2 -1 -1
240x +1
A=
2Jx -1
2fx +1
A= J_ .1'?-_5[:};,1':&1;.1';&'.

vay  2N%-1 vgi didu kién
b) Ap dung hing dang thirc (@ +b) =a’ +b" +3abla+b) ¢ ¢4

0 =2041442 420+ 1442 + 320+ 1442 )(20- 1442) x

o & =40+33(20 +1442)(20 - 1442)

= x' - b6x- 40=0
e (x-4) (x> +4x+10)=0

= y=4(do¥ +4x+10>0)

PR e N S )
Thay x = 4 vao A ta dugc 2Jx-1 243-1 3

5
Vay 73 whi x =20 +1442 +300- 142

Ciu 2 (2.0 diém):
a) biéukién: x =1 (¥)
Tach: * - x= 4=2Jx-1(1- x)
o 2 fx-T+x-1-2(x+Jx-1)-3=0
= (x+fr- 1V - 2(x++fx-1)-3=0
o (xefr-T+)(x+Jx-1-3)=0

1 =x =3
< x+fx-1=3e Yr-1=3-xo .
| x=1=9-0x+x



=3

= x=2

[l
LA b

1=x <3 {I <x <3
i

=

. (=1 = x
- Tx+10=0  |(x- 2)(x-5) =0

1, g .."..

Vay phuong trinh ¢6 nghiém x = 2.

' (3x+(m- Dy =12(1)
_24-(m-1)x

T

3x+(m- 1)y =12
—r
(m-1)x+12y =24
b) Taco: !
Thay (2) vao (1) ta duogc:
[3&1 - (m- I}:l x =108~ 24m

(2)

= (m=T)m+5)x =24m- 168 (3)
Hé c6 nghiém duy nhat khi va chi khi (3) c¢6 nghiém duy nhét

m#-5
=
{m =7
.= 24m-108 _ 24(m-7) _ 24
Khi do:  (m-Tm+5) (m- T(m+5) m+5

Thay vao (2) ta duoc:
24

‘+|2;-:24m 12y =24-
m+35|
Wm- 1 12
2(m 2
( }c::r ¥y =
m+5 m+5
24 12 30-m-35
x+y>le - >l
Do dé6: m+3 m+5 m+35

m=- 31
—

m+5
= -5<m<3il]

24(m- 1)
m+5

(m=1) ‘

= p=2-

>0

<= m-3l<D<m+5

Két hop voi dieu kiéntacd =3<m <3l yvam#7.
Vay =3<m <3lyam # 7 théa min yéu cau cua bai toan.

Céu 3 (1.5 diém):

Ta sir dung céc bat dang thirc quen thudc sau:

+ Cho ba sb thuc a, b, ¢ ta co:

(a- b)Y +(b-c) +(c-a) =z0= a” +b" +c" - ab- bc- ca =0

= (a+b+c) =3(ab+bc+ca) (1)

+ Cho hai b s6 thuc (%% %) va (702b5) ta co:



(ab, - ab ) +(ap, - ab) +(ab - ab,) =0

= (ab, y +(a.b, y +(a,b, y +(a,bh, Y +(ap, y +(ﬂ,f:r_.,):
=2(aba,b, +a,b.a.b, +a,bab)

= (o +a2 +a’ )b} +b2 +b2)=(ab, +a,b, +a,b, Y

= Jﬂlhl +ﬂ2b2 +ﬂ."-b."- ﬂ\l(ﬂlz +ﬂ2: +ﬂ'3 )(blz +h'_? +|&"-:)

()
Ta chimg minh cho trudng hop tong quat: Cho ba sb thuc x, y, z duong va
x+y+z=k>I
xy {l[ - I]Iﬁ_'r+f1'
Ta c6 bat dang thl’rc sau: *H(k-1Dy & 3)
That vay, 3) © - 1) +xy+ (k- 1Yy + (k- 1)y - Kxy 20

= (k-1)x-y)y =0 (dﬁng)

. J ¥z ry J zx - JL
Ap dung (3) ta co: y+(k-1)z z+(k-1)x x+(k- 1y
El{r -J(A—— ly+z+y -J(;;- )z +x+z '\."'I[ﬁ:- Dx+7)
w"r_ﬂ' |]'1'r+_'r+,j_,r‘ "Dz +ap +4z Jlk- Daz +12)

:—.fkjl[:r+r}'+i1':}
k

[.T+f1'+:}: &
=Jotzra s [ =
3 VB (theo (1))
X

yz =r Xy L
"—+J., +:. ] ﬂ
Do do: y+(k-1)z \I:+|[A-—I}.r J_‘H- -1y 3 (4)

T'J = +1-- L[ 202
Thay k = 2023 ta duoc: J'*E‘m:' 2+202e \ae2022) VB (dpem)

2023

DAu “="xayrakhi 3

=1 =z

Cau 4 (1.5 diém):



a) Xét tam giac AEN co: Ban =90’ , AD 1a duong cao.
Ap dung hé¢ thire trong tam gidc vuong cho tam giac AEN ta co:
DE -DN =AD"= DE -DN =a’ (1)
Xét hai tam gidc ADN va MBA ta c6:

Upn =Usar =o0°
AD =AB =a

Suy ra AADN =AMBA (gcg) = DN =BM (2)

Tw (1), (2) suy ra: BM.DE =a’ (dpcm)

b) Xét tam gidc AMN ta co: AM =AN (theo ciu a)), Al 1a dudng trung tuyén.
Suy ra: Al 1a duong cao cua tam gidc AMN hay Al 1L MN.
Xét tam giac AMN ta co: Man =90° (gia thiét), Al 1a duong trung tuyén.
MN
Al =—
Suy ra: 2 (3)



Xét tam gise CMN ta c6: HCN =90° (gia thiét), CI 1a duong trung tuyén.

Suy ra: 2 4
Tir (3), (4) suy ra: Al = CI hay I nam trén dudng trung tryc cua doan thang

AC (5)

Mit khac, BD 1a duong trung truc cta doan thang AC (vi ABCD la hinh
vuong) (6)

Tt (5), (6) suy ra: I nam trén duong thang BD ¢6 dinh (dpcm)

¢) K¢ EFLAP (FE€AB) fpK | 4p (K€ 4B) (7)

Xét tir giac BCEK co 8 =€ =K =90" nan BCEK 14 hinh chit nhat.

Suy ra: EK =BC =a (8)

Goi L 1a giao diém cua AP v6i EK. Ta c6: Bap =REF (vi cung phu vé6i géc
kL) 9)

T (7), (8), (9) suy ra: AdPP =AEKF = AP =EF (]()

Vi AP vura la duong cao vura la duong phan giac cia tam gidc AEF nén AP la
duong trung truc cua doan thang EF. Suy ra: PE =PF (11)

Tir (10), (11) ta co: AP =EF <PE+PF=PE+PE=2PE & AP <2PE (dpcm)

Cau 5 (1,0 diém):

, P=n"-nt 420 20" =ni(n+1) (n* - 2n+2)
Ta co:

Vi TEN.>1 3 nt-2n+2=(n-1y +1=(n-1)

2_-} b 2_'} _ 2
s =2n+2=n"-2{n-1)<n
va (2= 1)

Do do: (- 1V <n’-2n+2<n’ = n*-2n+2

khong 1a sb chinh phuong.
Vay P =n"-n"+2n"+2n" khong la s6 chinh phuong.



