SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI CAP TINH THCS
TINH QUANG NAM NAM HQC 2021 - 2022
N - - Mon thi: Toan
DE CHINH THUC Thoi gian: 150 phat (khong ké thoi gian giao dé)
Ngay thi: 19/4/2022

Cau 1. (4,0 diém)

ox =3Jx+2 x+24x-3
x—1 x+4Jx+3

Rt gon biéu thirc A va tim x dé A = x—3.

a) Cho biéu thirc A = ,voi x>0 va x #1.

b) Tim gia tri ca tham s6 m dé phuong trinh x* + 2(m+2)x+m* +1=0 co hai nghiém
phan biét x,,x, théa man |x1|+|x2| =XX,.

CAu 2. (4,0 diém)

a) Giai phuong trinh 2 -x +/3+x+2/(2-x)3+x) -7 =0.

Qx+y)(x+y)+y=2

b) Giai hé phuong trinh s .
4x"+y" =2x-2y+4xy=-2

Cau 3. (3,0 diém)

Cho tam giac ABC vudng can tai A, AB = 4cm. Goi M, N, I 1an luot 1a trung diém cua
cac doan thang BC, AC va BN. Diém D thudc doan thang AM sao cho AM = 4AD.

a) Tinh dién tich tam gidc DMN.

b) Ching minh tam giac DIN vuong can.

Cau 4. (4,0 diém)

Cho tam gidc ABC nhon (AB < AC), ndi tiép trong duong tron (O). Dung cac duong cao
AD, BE, CF cua tam gidc ABC. Duong thang EF cat duong tron (O) tai M va N (M, N lan
lugt nam trén cung nho AB, AC). Goi I 1a giao diém cia BM va DF, J 1a giao diém ctia CN
va DE.

a) Chung minh EB la tia phan giac cua DEM.

b) Chirng minh AM = AN.

¢) Chirng minh tir gidc MNJI ndi tiép trong duong tron.

Cau 5. (5,0 diém)

a) Tim tat ca cac soO ty nhién sao cho tong cua s6 do vai tong céac chit s6 ciia n6 bang 2023.

b) Cho ba sb thuc duong x, v,z théa man xyz > 1. Tim gia tri nho nhat cta biéu thic

3 3
x1+y1+zl

X“+y+z y2+z+x 22+x+y

HET

* Thi sinh khong dwoc stk dung tai liéu, can bg coi thi khong gidi thich gi thém.
*Hova ten thi Sinh: ..., S6 bdo danh: ...



SO GIAO DUC VA PAO TAO KY THI HQC SINH CAP TINH THCS

TINH QUANG NAM Niim hoc 2021 - 2022

HUGONG DAN CHAM VA DAP AN
‘Mon: TOAN
(Huong dan cham nay co 07 trang)

Ciu Pip an Piém
a) Cho biéu thirc A = x\/;—S\/;+2_x+2\/;—3, voi x20 va x#1. Rut gon biéu
x—1 x+4/x +3 2,5
thitc Ava tim x dé A =x-3.
xx=3Jx+2  xlx—fx—2Jx+2 Jx(x-D-2(Jx-1) Jx(x+D)-2 075
x—1 x—1 x—1 Jx +1 ’
x+2x -3 Wx-DEx+3) Jx-1 075
xdxe3 (DG Nrel T
oo YxGxah-2 Vxel xel 0.5
________________ S N et WO e N R
A=x-3oJx-l=x-3cx-J/x-2=0 o Wx+)x-2)=0
oVx-2=0ox=4 0,5
Déi chiéu diéu kién suy ra x = 413 gia trj can tim.
b) Tim gid tri cia tham sé m dé phwong trinh x*+2(m+2)x+m*+1=0 ¢é hai s
nghiém phan biét x,,x, thoa man |xl|+|x2| =X, X,. ’
AN=m+2)>=1.(m*+1)=4m+3 0,25
Ciu 1 + Phuong trinh da cho c¢6 hai nghiém phan biét khi A'>0 < 4m+3>0m>—— 0,25
au
OOV xm =t Mt =2m+2) | 025
X +x,==2m+2)<0 Vi m>—==>m+2>—-=-2(m+2)<0)
X, X, =m" +1>0 0,25
Suy ra x, <0,x, <0.
Khi do |xl|+|x2| =X, X, & =X, —X, = XX, & XX, +(x,+x,)=0
=-1 0,5

m
<:>m2+1—2(m+2)20c>m2—2m—320<:>m2+1—2(m+2):0c>{
m

Doi chicu dicu kién suy ra gia tri m can tim la m =3.

* Cach Kkhac:
A'=(m+2) =1(m* +1)=4m+3

3
+ Phuong trinh da cho ¢6 hai nghiém phan biét khi A'>0 < 4m+3>0&m > 2
Vi x,x, =m’+1>0 nén tacod
2 2 2 2 2
|x1|+|x2|=x1x2 c>(|x1|+|x2|) =(xx,)" < x; +X; +2|x1x2|:(x1x2)

o+ +2x5 = (1)’ & (5 +x5,)) = (45,)} & [2m+2)] = (m* +1)?

(Giai tim dugc gia tri ctia m, doi chi€u dicu kién dé két luan)
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Cau 2
4,0 d)

a) Gidi phwong trinh N2 —x +3+x +2\/(2—x)(3 +x)-7=0 2,0
N 2-x20
bicu kién: & -3<x<L2. 0,25
3+x20
Pit t=+2-x+/3+x (t20)=2/2-x)3+x) =t> -5 0,25
=4
Phuong trinh d3 cho tro thanh: £* +¢-12=0< { _, (t=-4Xkhong thoa) 0,5
t=3<V2-x+V3+x=3<J2-x)3+x)=2 0,25
XX 220 0.25
x=1 5
= [ 5 (thoa diéu kién) 0,25
x=-
Vay phuong trinh d cho ¢6 hai nghiém x=-2, x=1. | 0,25
2 =2
b) Giai hé phwong trinh x4t y)+y _ 2,0
4x* +y* —2x—2y+4xy=-2
Cong vé theo vé hai phuong trinh ta duogc:
(2x+y)(x+y)+4x2 +y2 —2x—y+4xy=0
SN+ Qe )’ =@xep=0 -2
& Qxty)Bx+2y-D=0 < 2x+y=0hodc 3x+2y-1=0 | 05
- Véi 2x+y=0< y=-2x thay vao phuong trinh thir nhat ctia hé ta duoc: 0.5
-V6i13x+2y-1=0 y= % thay vao phuong trinh thir nhat ciia hé ta dugc: 05
X2 +6x+5=0<x=-1 hoac x=-5.
ey xSy =8 L 0,25
Vay hé phuong trinh da cho c6 hai nghiém: (x;y)=(-1;2) va (x;y)=(-5;8). 0,25

* Cach khac:
Cx+y)(x+y)+y=2 Cx+y)(x+y)+2(x+y)-2x+y)=2
=
4x2+y2—2x—2y+4xy:—2 (2x+y)2—2(x+y):—2
ab+2b—a=2
biat a =2x+ y, b= x+ y. Hé phuong trinh (*) tr¢ thanh (1)
2 —
a”—-2b=-2
Cong vé theo vé hai phwong trinh cua hé (1) ta dugc:
a2+ab—a:0<:>a(a+b—l):0<:>a20 hoac b=1-a
2x+y=0 x=-1
& .
y=2
-Véib=1-a suyra a* —2(1—a)=—2<a’ +2a=0< a =0 hoic a =2
+a=0=b=1 (da xét ¢ trén)
2x+y=-2 {x:—S
= .

-Vé6ia=0=b=1,tacohé:
x+y=1

x+y=3 y=28
Vay h¢ phuong trinh da cho c6 hai nghiém: (x;y)=(-1;2) va (x;y)=(-5;8).

+a:—2:b:3,tacéhé:{
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Cau 3
(3,0 d)

Cho tam gidc ABC vudng cdn tai A, AB = 4cm. Goi M, N, I lan lwot la trung

diém cua cdac doan thcfng BC, AC va BN. Piém D thudc doan thcfng AM sao cho| 3,0
AM = 4AD.
a) Tinh dién tich tam giac DMN. 1,5
B
M
H
A K N C
(Hinh vé phuc vu cdu a: 0,25, Hinh vé phuc vu cdu b: 0,25)
Goi H 1a trung diém ctia AM. Suy ra NH L AM..
0,25
S = %.NH.DM
BC=42=AM=22(m) ] 0.25
Tacé: NH=~CM=—.242 =2, DM=>AM=2.2 2:ﬂ (cm) 0,5
2 2 4 4 2
1 1 3V2
=S oy = 5 NHDM = —- \/5-—\/_ == (cm’) 0,25
___________________________________ G NS
* Cach khac:
, 3 3 31 31 3 2
+Taco MD = ZAD = SADMN = ZSAAMN = ZEAMMN=2522 = E (cm )
b) Chuirng minh tam gidac DIN vuéng can. 1,5
- Goi K 1a trung di€ém cua AN.
+ Ta c6: IM // KN va IM = KN suy ra t&r gidc MNKI 1a hinh binh hanh. 0,25
Hon nita, IK vuong géc KN nén tir gidc MNKI la hinh chirnhat. |
tLaico 22 _AK_1_ vpyem
AM AC 4 0,25
MaCMLAM=CM LKD
Suyra5diem M, N, K, D, I cung nam trén mot duong tron duong kinh KM. | 0,25
Ma duong tron duong kinh KM cling chinh 1a dudng tron duong kinh IN.
n Sy 0,25
Suy ra DN vudng goc voi DL
+ Lai c6 DIN = DMN = 45° nén tam gidc DIN vudng can tai D. 0,25

Trang 3/7



Cau 4
4,0 d)

Cho tam gidc ABC nhon (AB < AC), néi tiép trong dwong tron (O). Dung cdc
dwong cao AD, BE, CF ciia tam gidc ABC. Puong thang EF cdt dwong tron (O) tai

M va N (M, N lan heot nam trén cung nhé AB, AC). Goi I la giao diém ciia BM va 4,0
DF, J la giao diém ciia CN va DE.

a) Chirng minh EB la tia phan gidc cua DEM. 1,0

I J
A
X
N
K
M F
B D C
(Hinh vé phuc vu méi cdu: 0,25)

+Té gidc ABDE ngi tiép duong tronnén BED=BAD | 0.25
+ Goi H 1a tryc tdm cda tam gidc ABC. T giac AEHF noi tiep duong tron nén 0.5
BAD=FEH
Suy ra BED = FEH hay EB la tia phan giac ctia DEM. 0,25
b) Chitng minh AM = AN. 1,5
Goi K 1a giao diém cua OA va EF, ta c6 ttr giac BCEF noi tiép nén co

AEF = ABC =2 AOC 03
Tam gidc OAC can & O nén 20AC + AOC =180° = OAC =90° —— AOC 0,25
Do d6 AEF+0AC =90° = OA L MN = AM=AN. 0,5
* Cach khac:

+ Dung tiép tuyén Ax ctua duong tron (O) tai A.

— xAB = ACB (cung chén cung AB).

Ma ACB = AFN (cung bu BFE )= xAB = AFN = Ax//MN.

Ma OA vudng goc Ax nén OA vudng goc voi MN. Suy ra AM = AN.

c) Churng minh tw giac MNJI ngi tiép trong dwong tron. 1,5
+ Tt giac AFDC ndi tiép duong tron nén AFD + ACB = 180° 0.5
+ Tt giac BFEC noi tiép duong tron nén BFE + ACB = 180° ’
Suyra AFD=BFE=BFI=BFN | 0.25
Lai c6 MBA = NBA ( vi chin hai cung bang nhau) 025
Do d6 ABFI=ABFN (g.c.g) suy ra BI=BN, FI=FN. ’
Suy ra FB 13 trung tryc cia IN hay ABIa trung truc IN, dodo AI=AN || 0,25
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+ Hoan toan tuong tu ta cling chiing minh dugc AJ = AM.

., e A R R 0,25
Suy ra AM = AN = Al = AJ. Vay tr gidc MNIJ ndi ti€p duong tron.
Cau 5 |a) Tim tat ca cac so tw nhién sao cho tong cua so do voi tong cac chit so cua no bang 2023. | 3,0
Goi s0 n 1a ty nhién thoa dé, S(n) 1a tong cac chir so cua so 7.
Theo d bai ta co n+S(n)=2023.
Tacé: n>0,S(n)>0,do do 0<n<2023=>S(n) <28 0,5
(khi n=1999,S(n)=1+9+9+9=28).
Suyra 2023-28<n<2023 hay 1995<n<2023 | 025
Nén 7 14 s6 ¢6 4 chit s6n = abed => a=1 hodc a=2 s
+Néu a=1 thi n=1bcd =>n+5(n)=1000+bcd +1+b+c+d =2023 ’
R =>10Lb+1le+2d +1=1023 | 0,25
Ma 0<bic;d<9nénb =9; 11ct2d=113 =>¢c =9,d =7 . Suyran=1997 | 0.5
+Néu a=2 thi n=2bcd =>n+S5(n)=2000+1015+11c+2d +2 =2023
=>101b+11c+2d =21 1,0
=>b=0,11c+2d =21=>c=1,d =5. Suyra n=2015.
Viy ¢6 2 s6 thoa méan dé bai: 1997 va 2015. 0,25
b) Cho ba 50 thue duong x,y,z thoa man xyz >1. Tim gia tri nho nhat cia biéu thirc
3 3 _ 3 _
H:2x1+2y1+221' 2,0
X’+y+z yi4z4x zi4x+y
1 B 1 B (x-D(y+2) 0.25
XAyrz xxkyrz) x@ayraGiyen) L
x -1 B x -1 _(x—1)2(x2+x+1)(y+z)>
X +y+z x(x+y+z) x(xX*+y+z)(x+y+z) 0.5
3 3 2
x —1 s ¥ -1
_____ XAYEZ XORYRD)
3 3 3 3
-1 -1 -1 -1
Tuong tu: 2y 2 o4 R 22 2 z
yV+z+x y(x+y+z) z+x+y z(x+y+2z) 0.25
3 3 3 ?
SuyraHZXInLy1+Z1
o Xxyaa) ykyrz) Zxky+d)
hay H > [x2+y2+zz———l—lj 0,25
X+y+z X y z
1 1
Laico —<yz,—<zx,—<xy=>H2> (x2+y2+zz—xy—yz—zx) 0,25
__________ X Y Xyt
l 2 2 2
=H> x—y) +(y=2)"+(z—-x)"|=0 0,25
2(x+y+2>[(y)(y _____ e )] _____
Dau bang xay rakhi x=y=z=1 0.25
Vay minH=0 khi x=y=z=1. ’

HET

Ghi chii: Néu hoc sinh 6 cach giai khac ding thi Ban Giam khdo thao lugn va théng nhat thang diém
cho phtt hop voi Huong dan cham.
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HAI CACH GIAI KHAC CUA BAI TOAN BDT (Ciu 5b)
Cach 1

3 3 3
X z 1 1 1
P= 2 + Y = T2 T =
X +y+z Yz+x Z2+x+y \(XF+y+z Y+z+x Z4x+y

= x(x* +y+z) x(y+z) y(»* +z+x) y(z+x) z(zz+x+y)—z(x+y)_( 1 N 1 N 1 ]

X y+z Y Hz+x ZHx+y X Ay+z yAzex 2 4x+y

= (x+y+z)- {x(ﬁz) yery) | 2(x+) }—[ L S ](1)

¥ +y+z y+z+x Zax+y| \FPHy+z Y azex ZHx+y

DétM_ x(J’+z) (Z+X) " Z(X+y) N_ . 1 r— 1 e 1
X +y+z Vtz+x ZHx+y’ X Hy+z YHztx ZHx+y
Taco X0+2) _ X(y+2) < Xy+2) _2/4X(y+2)_3{/4x(y+z)<4x+y+z
2 B - - - >
YoAyhzo e Y2 VEZ X (y+2)! 3 9 9
2 2 4
Tuong ty: L&Y Aydzvx, zary) Adztady
Vi+z+x 9 P P ax+y 9

Do d6 M SWQ)

Ta cé 1 1 Aoz e _ 3\/y_z yrzil,
a Co:
X +y+Z 3\/x yz 3\/_ 3\/_ 3 9 9
Tuong ty: — 1 Sz+x+l; i 1 Sx+y+l
Vo +z+x 9 zZ4+x+y 9

Do d6: N < WG). Dau=xayrakhix=y=z

Tu (1), (2) va(3)suyraP > (x+y+z)—6(“9”2)—2(’5”9“)4r3

_ Xty+z 1 _3nz

Sz 1,1 1,
9 3 9 33
VayH,n =0 x=y=z=1.
Cach 2
3 3 3
- \ 1 1 1
Dathzx +2y +ZZ va N=— +— +—
X+y+z Yy +z+x z +x+y X'+y+z y +z+x z +x+y
TacO H=M-N
3 3 3
e M=—" 2 P

XHy+z Y Hz4ex Z4x+y

3 3 3

(1+1+1)( S —— J((x2+y+z)+(y2+z+x)+(z +x+y)) (x+y+z)

X +y+z Y4z+x ZHx+y
3 3 3 3
X z X+y+z
) +— y +— 2> 5 2( 2y )
X'+y+z Yy +z+x z +x+y 3(x +y +z +2(x+y+z))

(x+y+z)3

_ N (x+y+z)3

3((x+y+z)2—2(xy+yz+zx)+2(x+y+z)) 3((x+y+z)2—6+2(x+y+z))

(doxy+ yz+zx >33/x*y*z* >3)
1 1 1
+ +

N=— 2 2
X +y+z Yy t+z+x z 4+x+y

1 < l+y+z
x2+y+Z_(x+y+z)2

Ta co: (x2+y+z)(1+y+z)2(x+y+z)2:>
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(I+y+z)+(I+z+x)+(1+x+y) 3+2(x+y+2z)

Suyra: N <
Y (x+y+z)2 (x+y+z)2
(x+y+z) 3+2(x+y+2) £ 3+21

o H=M-N2> > 2 a2 T2
3((x+y+z) —6+2(x+y+z)) (x+y+z)  3+61-18 1

-6 =21 181454 _ (£=3)(¢* +3¢ +3¢° —12¢-18)
(3t2+6t—18)t2 (3t2+6t—18)t2

(dingdo t=x+y+z, t>3)

20

Vay H >0, ddu = xay ra khi t=3 khi d6 x=y=z=1.
Min H =0

Céu 3c¢: Cho tam gidc nhon ABC (AB < AC) ndi tiép dwong tron (0), cic dwong cao AD, BE,
CF cdt nhau tai H, dwong thang EF cdt (0) tai M va N (M thudc cung nhé AB, N thudc cung
nhé AC). Goi I la giao diém BM va DF, J la giao diém ciia CN va DE.

Chitng minh tir gidec MNJI néi tiép.

Loi gidi:

Ta c6 cac tir giac BFHD va BFEC ndi tiép

=> EFC = EBD = HBD = HFD=> FC 13 phan gidc cta goc EFD, ma FA 1 FC nén FA 1a phan
giac cua goc IFE.

Ta c6 IMA= ACB = AFE = AFI suy ra tir gidc MFAI noi tiép => AIM = AFE = AMI=> AAIM
cantai [ => Al = AM (1).

Chirng minh tuwong tu AN = AJ (2).

Ta dé dang chirg minh dugc AM = AN nén tir (1) va (2) suy ra Al= AM = AN = A]

=> tir giac ANJI noi tiép
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