SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10

HA TINH TRUONG THPT CHUYEN HA TINH
NAM HOC 2023 — 2024

Thoi gian lam bai: 150 pht, khdng ké thoi gian phdt dé

Cau 1. (2,0 diém)
a) Tim c4c s6 nguyén x, y théa man 4x> +5y° —4xy +2(2x +3y) +4<0.
1

b) Cho a, b, ¢ 1a cac sb thuc khac khong thoa man §+ % + c =0.

Chang minh ran + 1 + 1 _
J ,) J a’+2bc b?>+2ca c*+2ab
Cau 2. (2,5 diém)

(x+2)(2-y)=8

J11-4(x—y) + x>y +1=3xy.
b) Giai phuong trinh VX +3X+11 —/X+2 =2x—2.

Cau 3. (1,5 diém)

a) Giai hé phuong trinh {

~ I3 , 4 2 5 BN 4 A
a) Tim tat ca cac so thuc x dé p=—2 la s6 nguyén.
X—~/X+

b) Chtng minh rang véi moi s6 tu nhién n I6n hon 1 thi A=n
khong phai 1a s6 nguyeén to.

2024+n2023+n4_n+1

Cau 4. (2,5 diém) Cho duong tron (O) dudng kinh AB co dinh, C 1a mot diém chay trén
duong tron (O) khdng tring véi A va B. Cac tiép tuyén cua duong tron (O) tai A va C cit
nhau tai diém M. Puong thang MB cat AC tai F va cit duong tron (O) tai E (E khac B).
a) Goi H Ia trung diém cua doan thang AC. Ching minh tam giac OEM dong dang
véi tam giac BHM.
b) Goi K Ia hinh chiéu vudng gdc cua C trén duong thang AB. Hai duong thang MB
N ’ . , 14 FI -, R - - . -7 N A
va CK cat nhau tai I. Tinh ty so AB khi tong dién tich hai tam giac IAC va IBC lon nhat.
1 2
=
BM BF BE
Cau 5. (1,0 diém) Cho céc s thuc a, b, ¢ thoaman a>b>c;ab+bc+ca>0va a+b+c=1.

¢) Chiing minh rang

1 1 1 5
+ + + .
a-b b-c a-c 2Jab+bc+ca
Cau 6. (0,5 d@iém) Cho X, y, z la cac s6 chinh phuong. Ching minh ring (x+1)(y+1)(z+1)
ludn viét duge dudi dang tong ciia hai s6 chinh phuong.

Tim gia tri nho nhat cua biéu thic P =

- Thi sinh khong dwoc sur dung tai liéu.
- Can bg coi thi khong giai thich gi thém.
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PAP AN VA HUONG DAN CHAM MON TOAN

ChU y: - Thi sinh gidi theo cdich khdc, néu ding déu cho diém téi da.

- Piém toan bai khéng qui tron.

Cau Noi dung Piém
(:1? Ta cb 4x2 +5y% —4xy +2(2x+3y) +4<0 < (2x— y +1)? + 4(y +1)? <1 0,25
2Xx—y+1)°*+4 )% =1
noa | _|@-y+D +4(y+) 0,25
(2x—y+1)*+4(y+1)*=0
2x—y+1=0 =-1
THI: (2x—y+1)2+4(y+1)2=0<:>{ X=y+ @{X 0,25
y+1=0 y=-1
[ (2x-y+1=0
) (vn)
) ) 4(y+1)° =1
TH2: 2x-y+) +4(y+) =1
2x-y+1)*=1 [(2x+2)*=1 0,25
& (vn).
| ly+1=0 y=-1
Vay c6 dang mot cap sb thoa man (x; y) = (-1; -1).
Ca
au 1+1+1=0<:>ab+bc+ca:0 0,25
]10bd a b c
’ Taco: a*+2bc=a’+bc+(—ab—ca)=(a—b)(a—c). 05
Tuong tw ¢O : b*+2ca=(b—c)(b—a); ¢c®+2ab=(c—a)(c—h). ’
1 1 1 1 1 1
> +— + = = + +
a“+2bc b°+2ca c“+2ab (a-b)(a-c) (b-c)(b—a) (c—a)(c-h)
0,25
B 1 B 1 N 1 _b-c-(a-c)+a-b _
(a-b)(@a-c) (b-c)(a-h) (a-c)b-c) (a—b)(b-c)(a-c)
Cau |DbK:11-4(x-y)=0
28 | (x+2)(2-y)=8c2(x-y)-xy=4=2(x-y)=4+xy 0,25
154 G ; ;
Thé vao phuong trinh (2) ta co6:
J11-2(4+xy) + x*y? =3xy +1=0 < /3-2xy + X’y —3xy +1=0 0,25
<:>(1/3—2xy—1)+x2y2—3xy+2=0 0,25
2(1—xy) 2
&S ———"+01-xy)2-xy) =0 (1-xy)| —————+2-xy |=0 0,25
3-2xy +1 =3 Z ( y)£1/3—2xy+1 yJ
0,25

< xy=1 (Do +2-Xxy >0, nyﬁg)

2
\J3=2xy +1




y—l 1 —1
= X = 5

o
2(x-y)=5 2(X—%)=5 % —Bx—2 =0 ‘= +./41

Vay hé phuong trinh c6 nghiém la:
(x y):[5+m;—5+4JHJ v (5—4JH;—5—JHJ

4 4

Ta co: {

0,25

Cau
2b
104

2
>
bK- {x +3x+1l_0<:> >

X+2>0

VX2 +3X+11—/x+2 :2x—2<:>\/(x—1)2+5(x+2) —JIX+2=2(x-1)

0,25

X&t x = —2 (khong phai ia nghiém)

(x—1)? L5 1o 2(x-1)

X+2 \/m

Xét x >—2 Chia hai vé phuong trinh cho«/x+ 2 ta dugc:

VX+2

bat t= ta dugc phuong trinh: Vt* +5 -1=2t

0,25

1 t>-—=

2t+1>0 t>—= B
- /t2+5:2t+1<:>{2 5 12<:> 2 = 2 2<:>t:§
C45=(2+D" a2 4 40 t=-2t=7

0,25

Khi t= % ta dugc phuong trinh:

Xx-1>0
4(x+2) =9(x—1)

Xx-1 2
=— S 2UX+2=3(x-1) <
Jx+2 3 (=) {

x>1
{le 11+ 47

= = o X= .
0 —29x+1-0 " |y LEHT 9

9

Vay phuong trinh ¢6 dang 1 nghiém x = M

a=x-1

b=+x+2>0.

Chu y: Hoc sinh c6 thé giai theo cach: Dt {

0,25

Cau
3a
104

5

x—\/5;+2:(\/;_1j2+7
4

Taco p=

0,25

5 20 |
=0< p37—7: p—1,2
4

0,25

X — /X +

0,25




TH2: p=2@L:2@2x—2\/§—1:0:>\/§:1+J§:>x: 2+3
X—~/X+2 2 2 0.25
Vay ¢6 hai gid tri can tim 13 x = 7+2Jl_3; 2+2J§.
Cau | Tacd A=n"+n* +n' —n+1=(n""—n’)+(n*® —n)+(n*+n’ +1)
3b
054a |=n*(n"*-1)+n(n*?-1)+(n*+n’+1)=(n"+n)(n*? -1)+(n" +n* +1)
0,25
Tac6 (n*+n)(n®* ~1)=(n"+n)| (n°)" 1]
=(n*+n)(n®-1).B=(n*+n)(n-1)(n*+n+1).B chia hétcho n*+n+1
Laico n*+n?+1=n*+2n?+1-n?= (n2 +1)2 —n?
=(n*+n+1)(n*=n+1) chia hét cho n® +n+1 0.25
Vay A=n"*+n*+n*—n+1 chia hét cho n®+n-+1 véi moi s6 tw nhién n Ion
hon 1 nén A khéng phai la s6 nguyén to.
Cau P
da
1,04
M C
F
A O B
a) Tacd6 ME.MB =MA? do AMAB vudng tai A c6 duong cao AE. 0,25
Lai c6 MH.MO =MA* do AMAO vudng tai A c6 duong cao AH. 0,25
= ME.MB = MH.MO 0,25
3ﬁ=m = AOME ~ ABMH 0,25
MH MB
Cau |b) Taco6MA=MC, OA=0C suy ra dudng thang MO Ia trung truc doan thang AC
4b | négn MO L AC. Kéo dai BC cit AM tai P nén MO//PB =M trung diém AP.
0.75d Ic _Bl ,IK_Bl _IC_IK 0,25

Taco = IC=1K

= a = = =
MP  BM 7 MA BM 7 MP  MA
Suy ra I trung diém caa doan thang CK .




1 1 1 1
= Spaci = E Sanck s Sagcr = E Sasck = Saaic T Sasar = E S amac = ZCK-AB

Do doan thang ABkhong d6i nén tong dién tich hai tam giac IAC va IBC Ién nhat.

I6n nhat khi C diém chinh gitta AB hay K tring tam O.

0,25

Khi d6 t&r gisc AOCM 13 hinh vudng.

SN N (O SIS TV -V Lai c6 BM? = AB2 + MA? =
FM  AM 2 3 6

AB+/5

— BM = ABJ— 12 :ﬁ.

2 AB "6 AB 12

5AB?

0,25

Céu 4c
0,754

c) Taco

AMEC ~ AMCB = ME _CE

“cB

MA _EA

" AB

ME I\/IA CE EA ME CE AE
= o= 2,
MC' MB CB AB MB CB AB

AMEA ~ AMAB =

0,25

Mat khac

AFEC ~ AFAB = FE_CE

FA AB

AFAE ~ AFBC = FA_AE
FB BC

_ FE FA_CE EA E_EE()
“FEAFB AB'CB FB CB AB

ME FE
Tir (1) va (2) = = _E
a(Mva@) =ye=rg

0,25

MB-EB EB-FB EB EB EB EB
= = =1- =—-1=2=—+—
MB FB MB FB MB FB

:2=Es(i+ij 1.2 ppewm).

0,25

Caub
1,0d

MB FB BM BF BE
Ta str dung cac bat dang thuc 1.1, 4 5 22

> voi m>0;n>0
m n m+n  m?4n

DAu bang xay ra khi m=n
1 1 1 5
= _|_ + _|_
a-b b-c a-c 2Jab+bc+ca
P> 4 1 5 5

5
+
a—c a-c¢ 2\/ab+bc+c a-c 2<ab+bc+ca

0,25

5 5 . 2\2 ~ 1042
a-Cc 2Jab+bc+ca  \/(a-c)2+4(ab+bc+ca) +/(a+c)?+4b(a+c)

Lai co:

0,25




P> 1042 _ 1042
~J(@a+c)a+c+4b) J1-b)1+3b)

(doa+c=1-h)

104/6 S 104/6 56

=>P> > =
\/(S—Bb)(1+3b) 3-3b+1+3b 0,25
2
Gia tri nhé nhét cua P bang 56 khi
(a>b>c
a>b>c 1 qo 2+./6
a+b+c=1 b=3 6
a—b=b—c .y 2 —Jp=1
a+c=§ 3 0.5
a-c=2b(a+c)+ca . C_Z_\/g ,
(3-30=1+3b a—c:2‘/§+ca 6
Cau6 | Vi x; y; z la cac sb chinh phuong ta viét thanh x=a’; y =b* z=c’(a; b; ce Z)
05d ‘.
Taco:
(a2+1)(b2+l)<cz+1):(a2b2+a2+b2+l)(02+1):[(a+b)2+(ab—l)2](cz+l) 0,25
=[(ac+bc)2+(ab—1)1+[(a+b)2+(abc—c)2}
Ap dung cac dang thuc x? + y? =(x+ y)2 —2xy Va X’ +y* =(x— y)2 +2xy co:
Thu 1: (ac+bc)2 +(ab—1)2 :(ab+bc+ca—1)2 —2(ac+bc)(ab-1)
=(ab+bc+ca-1)" —2(a’hc+b’ac —ac—hc)
0,25

Tht 2: (a+b)’ +(abc—c)’ =(a+b+c—abc)’ +2(a+b)(abc—c)

=(a+b+c—abc)’ +2(ac+b’ac—ac-hbc)
:>(ac+bc)2 +(ab—1)2 +(a+ b)2 +(abc—c)2 = (ab+bc+ca—l)2 +(a+b+c—abc)?
Vay (x+1)(y+1)(z+1) latong ciia hai s6 chinh phuong.

HET.




