SO GD&PT QUANG BINH KY THI CHON HSG TiNH NAM HQC 2022-2023
Khoa ngay 13 thang 12 nam 2022

DE CHINH THUC Mon thi: TOAN
LGP 9 THCS ‘
3O BAO DANH: .. Thoi gian: 150 phat (khong ké thoi gian giao dé)

Pé gom cé 01 trang va 05 cau.

Cau 1 (2.0 diém): Cho biéu thirc A:[

2 _5&+ 1 ) Jx-1
2Jx+1 4x-1 2Jx-1 '(2&+1)2'

a) Rat gon biéu thirc A.

b) Tinh gi4 trj biéu thire A khi x=320+142 + 3201442 .
Cau 2 (2.0 diém):

a) Giai phuong trinh: x* —x—4 = 2/x~1(1-x).

3x+(m-1)y=12

(v6i m 1 tham sb).
(m-1)x+12y =24

b) Cho h¢ phuong trinh: {

Tim tat cd cdc gia tri cua m dé hé phuong trinh trén c6 nghiém duy nhét (x;y) théa dicu
kién x+y>1.

Cau 3 (1.5 diém): Cho ba s6 thuc duong X,y,z thoa man X+ Y+ z = 2023.

Chung minh rang: x. yz + y.\/ X + Z. Xy < 2023 .
y + 2022z z +2022x X+2022y = /3

Cau 4 (3,5 diém): Cho hinh vudng ABCD c6 canh bang a. Piém E di dong trén canh CD (khéc
C, D). M 14 giao diém cua AE véi BC. Qua A ké duong thang vudng goc voi AE cit CD tai

N. I 12 trung diém cua doan thang MN. Puong phan giac cia goc BAE cit canh BC tai P.
Chung minh rang:
a) BM.DE =a’.
b) Al vudng géc véi MN va | ludn nam trén mot dudng thang c¢b dinh khi E di dong
trén canh CD (khéc C, D).
c) AP <2EP.
Céu 5 (1,0 diém): Cho P=n°—n*+2n®+2n? (véi neN,n>1).

Chung minh rang: P khong phai 14 s6 chinh phuong.

Chua y: + Can bg coi thi khong giai thich gi thém.
+ Thi sinh khéng dwoc sir dung may tinh cam tay.
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LOP 9 THCS
Dap an nay gom co 06 trang

YEU CAU CHUNG
* Pap 4n chi trinh bay mét 101 giai cho mdi bai. Trong bai 1am cta thi sinh yéu cu phai lap luin
16gic chat chg, day du, chi tiét va rd rang.
* Trong moi bai, néu thi sinh giai sai & budc giai trude thi cho diém 0 ddi voi nhirng budc giai
sau co lién quan.
* O cau 4 néu thi sinh khong v& hinh thi cho 0 diém.
* Piém thanh phan ciia mdi bai ndi chung phan chia dén 0,25 diém. P6i v6i diém thanh phan 1a
0,5 diém thi tuy to giam khao thong nhat dé chiét thanh timg 0,25 diém.
* Thi sinh ¢ 10i giai khac dap an (néu diing) van cho diém tdi da tuy theo mirc diém cua timg
bai.
* Piém cia toan bai 1a tong (khdng lam tron s6) cta diém tat ca cac bai.

Cau Néi dung Piém
1 _
Cho biéu thire A=| — 2~ 5V P Vx-1 .
2Jx+1 4x-1 2x-1 (2&+1)
) 2.0
a) Ruat gon bieu thurc A.
b) Tinh gia tri biéu thire A khi x=320+14v2 +320-142 .
la 3 _
Rt gon biéu thirc A= 2 5x + L : Jx 12
2Jx+1 4x-1 2Jx-1 (2&+1) 1.0
o 1
bicu kién: XZO;X;tZ;X;tl. 0.25
_Ax—2-5x + 24x +1 (2Ux +1)?
A= . 0.25
@Vx+DVx-1)  Jx-1
A= \/;—1 .2\/;+1 0.25
2dx -1 Jx-1
_2dx+1
A=
24x -1
0.25
Vay A= 2x+1 v6i didu kién x> 0;x # =X 1.
2Jx -1 4
LD | Tinh gis tri biéu thire A khi x=320+14v2 + 320142 10
Ap dung hang dang thtc (a+b)3 =a’+b’+3ab(a+h),tacod:
0.25
X3 =20 +14/2 + 20—14\/§+3§/(20+14\/§)(20—14\/§).x

1



o= 40+3g/(20 +1442)(20-1442 ) x

< x3-6x-40=0

0.25

& (x—4)(X* +4x+10)=0

& X =4 (do x> +4x+10>0)

0.25

2x+1 2J4+1 5
2x-1 2J4-1 3

Vay A:g khi x=320+14/2 +320-14/2.

Thay x =4 vao A ta duoc A=

0.25

2.a

Gidi phwong trinh x> —x—4=2Jx-1(1-x).

1.0

Diéu kién: x>1 (*).

Taco: X* —x—4=2x-1(1-x)

S X+ 2XIX =14+ X=1-2(x++/x-1)-3=0
cz(x+4x—lf—2(x+dx—1>—3=0

<:>(x+ﬂ+l)(x+ﬂ—3):0

0.5

1<x<3
S X+AUX=-1=3Jx-1=3-x ,
X—=1=9-6X+X
1<x<3
1<x<3 1<x<3
9, = S x=2 <o x=2
x*-7x+10=0  [(x-2)(x-5)=0
Xx=5
Vay phuong trinh c6 nghiém x=2.

0.5

2.b

3x+(m-1)y=12

(v6i m 1a tham sd).
(m-1)x+12y =24

Cho h¢ phwong trinh {

Tim tit ca cac gia tri cia m dé hé phwong trinh trén cé nghiém duy

nhit (X;y) théa diéu kién x+y>1.

1.0

3x+(m-1)y=12 (1)

= 24— (m-1)x
2= (m-D)x

X+(Mm-=-1)y=12
Tacé:{ ( )y

2

o (2)

(m-1)x+12y =24
Thay (2) vao (1) ta duogc:
36— (m-1)° |x =168 24m
< (m-7)(m+5)x=24m-168 (3)
Hé c6 nghiém duy nhét khi va chi khi (3) ¢6 nghiém duy nhat

m % -5
=
m=7

0.25

24m-168  24(m-7) 24

K 4 X = 7y (m+5)  (m=7)(m+5) m+5

0.25




Thay vao (2) ta duoc
24(m-1)
m+5

24
(m—l).(m+5)+12y =24 <12y =24

2(m-1) -y 12

S y=2- =
y m+5 m+5

24 12 36—-m-5
+ 1 _— >

= 0
m+5 m+5 m+5

Do dé: x+y>1l<

m-31
=
m+5

<0 m-31<0<m+5

0.25

<& -5<m<3l
Két hop voi diéu kiénta c6 -5<m<31va m=7.

Vay -5<m<31 va m=7 thoa méin yéu cau ciia bai toan.

0.25

Cho ba s6 thwe dwong x,y,z théa min X+ y+ z = 2023. Chirng minh

. yz \/ ZX Xy 2023
rang: X, [———+Y. +Z. < .
y + 20227 Z + 2022 x+2022y ~ /3

1.5

Ta suir dung cac bat dang thirc quen thudc sau:
+ Cho ba s6 thuc a,b,c ta co:

(a-b)"+(b—c)’ +(c—a)’ >0 a®+b*+c*—ab—bc—ca>0
& (a+b+c)’ >3(ab+bc+ca) (1)

+ Cho hai b6 s6 thuc (a,,a,,3,) va (b, b,,b,) taco:

(a1b2 a azbl)z +(a2b3 o asbz )2 +(aab1 o a1b3)2 >0

< (ab,)” +(ah)" +(aby) +(ah,) +(ahy) +(aby)’
>2(apa,b, +a,b,30; +ab.ab,)

< (af +af +af)(b’ +b +b2) > (ap +ab, +ab,)

= ab, +ab, +ab, < \/(af +a; +a] ) (b7 +b; +b3) (2)

0.25

Ta chimg minh cho trudng hop tong quat: Cho ba s6 thuce X,y,z duong va
X+y+z=k>1.

Ta c6 bat dang thirc sau:

X <(k—l)X+
x+(ky—1)y_ k® i ()

That vay, (3) < (k—1)x* +xy +(k —1)2 xy +(k—-1)y*—k*xy >0
& (k=1)(x-y)" >0 (dung)

0.5

A . yz X Xy

Ap dung (3) ta co: X. m+y'\/z+(k—l)x +Z'\/X+(k—1)y
S%(x.\/(k—l)y+z+y.\/(k—l)z+x+z.\/(k—1)x+ y)
:%(\/;.\/(k—l)yx+ 2X +Jy./(k=1)zy +xy +\/E.\/(k—1)xz+yz)

0.25

3




< %\/(x+ y+2)((k—=1)yx+2x+(k—1)zy +xy+(k—1)xz +yz) (theo (2))

:i\/kz(zx+xy+ yz)

x+y+z) k
Xy +Vyz+2x < — (theo (1
=Xy +y \/5( (1))

0.25

, yz ZX Xy k
Do doé: X. | ———M+Yy. | ———+2. | ———— < — (4
00 X\/er(k—l)zer\/z+(k—1)xJrZ x+(k-1)y 3 (4)

Thay k =2023 ta dugc:
X\/L + y\/L + 2. Xy 2023 (dpcm)

y + 2022z 7 +2022x x+2022y J3

Dau "=" xdy ra khi X:y:Z:g.

0.25

Cho hinh vuéng ABCD c¢6 canh bang a. Piém E di dong trén canh CD
(khé&c C, D). M 1a giao diém ciia AE véi BC. Qua A ké dwong thing
vudng goc véi AE cat CD tai N. | 1a trung diém ciia doan thang MN.
Puong phén giac ciia géc BAE cit canh BC tai P. Chirng minh ring:

a) BM.DE =a’.

b) Al vudng géc véi MN va | ludn niam trén mot dwong thing co
dinh khi E di dgng trén canh CD (khéc C, D).

c) AP <2EP.

3.5

0.25




4.a BM .DE = a* 1.0
Xét tam giac AEN cd: EAN =90°, AD la dudng cao.
Ap dung hé thirc trong tam giac vudng cho tam giac AEN ta co: 0.5
DE.DN = AD® = DE.DN = a’ (1)
Xét hai tam giac ADN va MBA ta c0:
ADN = ABM =90°
AD=AB=a
- e 0.5
DAN = BAM (vi cung phu véi goc DAE)
Suy ra: AADN =AMBA (g.c.g)= DN =BM (2)
Tt (1), (2) suy ra: BM.DE =a* (dpcm)
AI vudng géc véi MN va | ludén nam trén mot dwong thang co dinh khi
E di dong trén canh CD (khac C, D). 1.25
Xét tam giac AMN ta cd: AM = AN (theo cau a)), Al 1a duong trung
tuyén. Suy ra: Al 13 dudng cao cta tam giac AMN hay Al L MN . 0.25
Xét tam giac AMN ta c6: MAN =90° (gia thiét), Al 1a dudng trung tuyén.
0.25
Suy ra: Al =¥ (3).
4b | Xét tam giac CMN ta c6: MCN =90° (gia thiét), Cl la dudng trung tuyén.
0.25
Suy ra: Cl :M—ZN (4).
Tir (3), (4) suy ra: Al =ClI hay | nam trén dudng trung truc cia doan
thang AC (5) 0.25
Mit khac, BD 1a dudng trung truc ciia doan thang AC (vi ABCD Ia hinh
vuong) (6) 0.25
T (5), (6) suy ra: | nam trén duong thang BD c¢b dinh (dpcm)
4.c AP < 2EP
1.0
K¢ EF L AP (F eAB), EK L AB (KeAB) (7)
Xét tir gidc BCEK ¢ B =C = K =90° nén BCEK 1a hinh chir nhat. 05
Suy ra: EK =BC =a (8)
Goi L 1a giao diém ctia AP v6i EK. Ta cd: BAP = KEF (vi ciing phy véi
0.25

goc AKL (9)




Tir (7), (8), (9) suy ra: AABP = AEKF = AP = EF (10)

Vi AP vira l1a dudng cao vira la duong phan giac cua tam giac AEF nén AP

1a duong trung truc cua doan thang EF. Suy ra: PE = PF (11)

0.25
Tir (10), (11) ta co: AP = EF < PE + PF = PE + PE = 2PE <> AP < 2PE
(dpcm)
Cho P=n®*—n*+2n*+2n* (v6i neN,n>1). Chimg minh P khong 10
phai 13 s6 chinh phuong. '
Taco: P=n°—n*+2n*+2n° =n’(n+1)%(n°-2n+2) 0.25
Véi neN,n>1thi n>-2n+2=(n-1°+1> (n—-1)? 0.5
van*-2n+2=n’-2(n-1) <n? 0.5
Do dé: (n —1)2 <n’-2n+2<n’=n’-2n+2 khong la sb chinh phuong 0.5

Vay P=n®—n*+2n°+2n? khong la s6 chinh phuong.




