KY THI CHON HQC SINH GIOI CAP TiNH THCS
NAM HOQC 2022- 2023
Moén: Toan
Thoi gian: 150 phit (Khong ké thoi gian giao dé)
Ngay thi 15 thang 3 nim 2023
(Pé thi gom 06 cdu, in trong 01 trang)

Céu 1 (4,0 diém).

x—2x Vx+1 1+2x—2x

a) Cho biéu thac P = + + v6ix > 0,x # 1. Rat gon P.
) o e = B¢
o . 4x2023(x+1)—2x202242023 JB-1
b) Tinh gi4 tri cta biéu thuc Q = 722023 1 242022 202141 khi x = -

Ciu 2 (2,0 diém). Trén ban c& vua kich thuée 8 x 8 gdm 64 6 vuong con kich thuoc 1 x 1. bat ngau

nhién mot quan Tt vao mot 6 vudng con kich thudce 1 X 1 trén ban co. Tinh xéc sudt dé 6 vudng con

kich thudce 1 X1 ma con Tét duoc dat khong c6 tAm nim trén duodng chéo cua ban cd va ciing khong

c6 canh nao nam trén canh cta ban c¢ (hinh vudng kich thuéc 8 x 8).

Cau 3 (4,0 diém). i ] ) ) )
a) Luc 6 gio 30 phut sang, anh Hung di¢u khién mdt xe gan may khdi hanh tir thanh pho A dén

: 3 .

thanh pho B. Khi di duoc — quﬁng duc‘mg, xe bi héng nén anh Hung ding lai dé stra chita. Sau 30 pht

sira xe, anh Hung tiép tuc dleu khién xe gin may d6 di dén thanh phd B véi van tde nhd hon vén tbc ban

diu 10 km/h. Luc 10 gid 24 phut sang cung ngay, anh Hung den thanh phd B. Biét ring quing dudng

tir thanh phd A dén thanh phd B 1a 160 km va van td¢ cua xe trén Z quéng duong dau khong dbi va van
: : . . :
toc cua xe trén 7 quang dudng sau cling khong doi. Hoi anh Hung ding xe d€ stra chira lac may gio?
b) Cho phuong trinh x? — mx — 2 = 0 (1) (m la tham s6). Tim m d& phwong trinh (1) c6 hai
nghiém x,,x, thod mén |x? — x2| = \/24 — xZ — mx;.
Ciu 4 (6,0 diém). Cho tam gidc nhon ABC khdng can ndi tiép dudng tron (O) (4B < AC ) . Tiép tuyén

tai A cta duong tron (O) cit duong thing BC tai E.Tu E ké tuyén thir hai t6i dudng tron (0) tai D
(D#A); AD cit EO tai Q; M 1a trung didm cua BC .
a) Chimg minh 5 diém A4,E,D, M, 0 cung thugc mdt dudng tron va tir gidc BOOC ndi tiép mot
duodng tron.
b) Chimg minh rang tiép tuyén tai B, tiép tuyén tai C cua duong tron (O) va dudng thing AD
ddng quy tai mot diém.
c) Ké dudong cao AH cua tam gidc ABC ( He BC ); AD cat BC tai K. Ching
e | g KB AR®
minh HAK = MAO va— = —.
i KC  AC?
Céu 5 (2,0 diem).
a) Cho ba sb thuc a,b,c . Chimg minh (a + b + ¢)? = 3(ab + bc + ca).
b) Cho ba s6 thuc duong a,b,c thoa méan diéu kién a + b + ¢ = 1. Ching minh
a? b? c? 1

S -
a+18b3+b+18c3+c+18a3_3

Cau 6 (2,0 diém).
a) Chimg minh b1eu thicS=n3(n+2)?+(m+1)n3-5n+1)—-2n—-1
chia hét cho 15 v&i moi sé nguyén n.
b) Giai phuong trinh nghiém nguyén x? + x = y* + y3 + y2.
HET
- Thi sinh khéng dwoc sir dung tai liéu va mdy tinh cam tay.
- Gidm thj coi thi khong gidi thich gi thém.
Chir ky ctia giam thi s 1:.................. ; Chit ky ctia gidm thi s6 2:.........




SO GIAO DUC VA PAO TAO HUONG DAN CHAM
LAO CAI KY THI CHON HQC SINH GIOI CAP TINH THCS
NAM HOQC 2022- 2023
Mon: Toan
IPE CHINH THI'J’El ( Pdp dn gém 08 trang, 06 cdu)

I. Heéng din chung

1. Néu thi sinh giai theo cach khac ma dting thi cho diém tdi da cau do.

2. Néu thi sinh giai theo cach khéc nhung chua hoan thién 10i giai thi giam khao chi cho

diém nhimng y 1am duoc néu chi ra dugc 10i giai hoan thién theo hudng lam do.

3. Bai hinh hoc khong v& hinh hodc v& sai hinh (theo tirng y) thi khong chim diém.

4. Trong mdt bai toan néu c6 nhi€u y ma cic y o lién quan dén nhau, néu thi sinh khong
lam dugc y trude thi khong duoc stir dung két qua cua y d6 d€ lam y sau.

II. Hwémg din chim chi tiét

Cau 1 (4,0 diém)

a) Cho biéu thic P =

b) Tinh gi4 trj cta biéu thic Q =

x—Z\/;_*_ Vx+1 +1+2x—2\/§
xVx-1 xVx+x+Vx x2—/x

4x2023(x4+1)-2x20224 2023
2x2023 +2x2022_x2021+1

véix > 0,x # 1. Rat gon P.

; 1
khi x = —.
2

X Noi dung Didm
Véi didu kién x> 0,x #1, ta co:
po— X=Nx x4l 2x-24x+l
(‘/;_1)(’”" x+1) ‘/;(“ x+1) &(\/;—l)(x+ x+1) 0.5
Vx(x=2Vx )+ (Vr ) (Vr-1)+ 20 -2 +1
I \/;(J;—l)(x+ x+1) 0.5
iy
_\/;(J;—l)(x+ x+1)
(e
2) —(\/;—1)(x+ x+l) ’
L Vx+2 0,25
x4+ x+1
Vix=%©2x=\/§—1@2x+1=\/§ 0.3
V3-1 0,5

& 4x’ +4x+1=3nén x = 12 nghiém cua da thirc 2x° +2x—1.
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B (2x2 +2x—1)+2023 0,5
- X2 (2x2 +2x—1)+1

- 0,25
Do x = \/52 I nghiém ctia da thirc 2x* +2x 1.
nén Q = 2023. 0,25

b)

Ciu 2 (2,0 diém). Trén ban c& vua kich thu6e 8 x 8 gdm 64 6 vudng con kich thuée 1 X 1 . Dit
ngiu nhién mot quan Tét vao mdt 6 vudng con kich thude 1 x 1 trén ban co. Tinh xac sudt dé 6
vudng con kich thuée 1 x 1 ma con Tt duge dit khéng ¢ tAm ndm trén dudng chéo cua ban cdy
va cting khong ¢ canh nao ndm trén canh ctia ban ¢ (hinh vudng kich thudce 8 x 8).

Y N¢i dung Piém

n(Q) =64 0,5

Goi A la bién ¢6 “6 vudng con kich thudc 1 X 1 ma con Tot duge dit khong
cd tdm nam trén dudng chéo cua ban co va cling khong ¢6 canh nao nam trén
canh cua ban c¢”

V& hinh nhu sau: cac 6 thoa mén 1a mau trang

0,5

n(A4)=24 0,5

Xéc suét cua bién cd A 1a: P(A) = B6) = ﬁ = E 0,5
n(Q) 64 8

Cau 3 (4,0 diém)
a) Luc 6 gio 30 phiit sang, anh Hung diéu khién mét xe gin may khoi hanh tir thanh phé A

/ / 3 5
dén thanh pho B. Khi di dugc " quéang duong, xe bi hong nén anh Hung ding lai dé stra chita. Sau

30 phut sira xe, anh Hing tiép tuc diéu khién xe gin may d6 di dén thanh phd B vdi vén toc nho
hon van toc ban dau 10 km/h. Luc 10 gio 24 phit sang cung ngay, anh Hung dén thanh pho B.

. ) . y : 3
Biét rang quang duong tir thanh pho A dén thanh pho B 1a 160 km va vén toc cua xe trén i quang

\ A n Y S a b \ n 2. ryes . .
dudng dau khong doi va vén toc cta xe trén o quang dudng sau khong doi. Héi anh Hung dung
xe dé stra chita lic may gid?
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b) Cho phuong trinh x* —mx—2=0 (1)(m la tham s&). Tim m dé phuong trinh (1) ¢6

. oA - ~ 2 2 2
hai nghiém x,,x, thod méin ‘xl —x2|: \24—-x; —mx, .

Y N¢i dung Piém
Goi vén tdc xe ban dau 1a x (km/h) (x > 10).
: 0,25
Van toc sau khi stra chita xe la: x — 10 (km/h)
Quéng duomg tir A dén doan dudng bi hong xe la: > 160 = 120 (km)
0,25
Quéng duong con lai la: 160 — 120 = 40 (km).
Thoi gian di tir A &én doan dudng bi hong xe 1a: % (h), thoi gian di tir luc da
sira xe dén B 1a —— (h) 0,25
x—10
Anh Hung phai dimng lai sira xe 30 phiit = 0,5 h nén tong thoi gian di tir A dén
B la:
22405 +—— (h)
x x-10
Vi Itc di tir A 14 6 gity 30 phut sang va di dén B 1a 10 gity 24 phit nén tong E
thoi gian di tir A d&én B (ké ca thoi gian stra xe 14 3 gidr 54 phut = 3,9 (h) 0,25 s
120 40 0
Vay ta c6 phuong trinh: — t 0,5+ ot 3,9 A0
a)
L0, 0 _ o, T
X x-10 =
= 120(x - 10) + 40x = 3,4x.(x- 10)
& 3,4x% - 194x + 1200 = 0 (1)
A’ =97*—3,4. 1200 = 5329 = 732 > 0 nén phuong trinh (1) c6 2 nghiém phan | 0-23
biét:
x1 = 50 (thda dk) 0,25
x; = = < 10 (khong thoa dk)
Suy ra véan tdc cuia xe di tir A dén luc bi hong xe 1a 50 km/h
Thoi gian anh Hung di tir A d&én Itc bi hong xe 1a % =2,4 (h) 0,25
Vay anh Hing dimg xe dé sira chita ltc: 6,5 + 2,4 = 8,9 (h) = 8 it 54 phut | 023
x’2 —mx—2=0, cd a=1, ¢=-2<0 nén phuong trinh ludn cé hai nghiém trai 05
dau ’
b) |Chiy x} —mx,—2=0=> mx, =x’ -2 thay vao 0,25
’xf —x22| =24 - x] —mx,
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2
|x12—x§|=\/24—x§ — mx, <:>(x12—x§) =24 —x} —mx,

Ta c6 <:>(x12—x22)2 :24—x22—(xlz—2)<:>(x,2—x22)2+(x,2+x22)—26:0

m+4=6<m=+J2
Véymzi\/a

0,25
<:>(x12+x22)2+(x12+x§)—4x]2x22—26=0 ’
Co x, +x,=myx,x, =—2=>x" +x3 =(x, +x,)° = 2xx, =m" +4 0,5
Tads (m*> +4)° +(m* +4)—-42=0
Dat(m2+4)=t24:>t2+t—42=0<:{:f7 0,25
Dot>4nént=6
0,25

Ciu 4 (6,0 diém). Cho tam gidc nhon ABC khong can ndi tiép duong tron (0) (4B < AC).
Tiép tuyén tai 4 cia dudng tron (O) cit duong thing BC tai E. T E ké tuyén th hai
t6i dudng tron (O)tai D(D# A); AD cét EO tai Q; M 14 trung diém ctia BC.

a) Chimg minh 5 diém 4,E,D,M,0 cing thudc mot dudng tron va tir gidc BOOC

ndi tieép mot duong tron.

b) Chimg minh ring tiép tuyén tai B, tiép tuyén tai C cia dudng tron (O) va

duong thing AD ddng quy tai mot diém.

¢) Ké dudong cao AH ctia tam gidc ABC (H € BC); ADcét BC tai K . Chimg minh

e . 2
HAK = MA0 va X8 _ 4B
KC  AC
A
0
i B H M C
D
F
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Y Noi dung Piém
Ta ¢6 EAO+EDO =90° +90° =180° suy ra bén diém 4,E,D,O 05
cung thudéc mot duong tron. ’
Ta cé lﬂ)\O = E]\Z) =90’ suy ra bdn diém E,D,M,0 cung thudc
mot dudng tron. 0,5
Vay ndm diém A4,E,D,M,0O cung thugc mot dudong tron.

Xét tam gidc vudng EAO ta cd EQ.EO = EA*(1)
) Mit khéc do tam gidc ABC ndi tiép dudng tron (O)ta co 0,5

a
EB.EC = EA*(2)

Tur (1)va (2)tacé EQ.EO=EBEC < L
EB  EO
EQ EC
Ta c6 AEBQ ~ AEOC (vic6 E chung va —= ==
e~ ( &V4 Z8 " F0’ 0,25
Tt d6 suy ra EQ\B = B/C\O 0,25
Vay tir gidc BOOC ndi tiép mot dudng tron.
Goi F 1a giao diém cua hai tiép tuyén tai B vaC
Ta c6 AD vudng goc voi EO tai Q (tinh chat hai ti€p tuyén cat nhau 0,5
tai mot diém) (3)
Ta cod }%+O/C77:900+900:1800 suyrabéndiém B,O,C,F 05
cung thudc mot duodng tron. ’

b) Do tir giac BOOC ndi tiép mot dudng tron (phén a) suy ra bon diém 025
B,0,0,C cung thudc mot duong tron. ’
Vay 5 diém B,0,0,C,F cung thugc mot duong tron duong kinh OF i
suy ra @ =90° hay EO L OF (4) ’
Tur (3), (4) suy ra 4D di qua diém F tirc 1 tiép tuyén tai B, tiép tuyén
tai C cta dudng tron (O) va dudng thing 4D ddng quy tai mot diém. | 0,25

¢) | Tacoé HAK = DFM (so le trong) (5) 0,25
T glac AOMD ndi tlep dudng tron (chu'ng minh twong tu phn a)

0,25

Suy ra MAO = MDO (ciing chin cung OM ) (6)

Xét tam giac vudng OBF ta co

OM.OF = OB = OM.OF = OD* e 2. _ 9D
OD _ OF
Suy ra AOMD ~ AODF (vi DOM chung v L O—D)
oD OF
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Tir d6 ta c6 ODM = DFM (7) 0.25
Tir (5), (6) va (7) suy ra HAK = MAO s
BD _FB
Ta c6 AFBD ~ AFAB=—"=="— (8
o AB FA ®) 0,25
AFCD ~ AFAC =2 _IC ()
AC~ FA
Tt (8) va (9) suy ra CLIRE, :>BD _48 0,25
BA CA  CD AC
AKBA~ ARDE =22 = 2. iy
KD~ DC 0.25
AKBD ~ AKAC = X2 _BD (1,
KC ~ AC
2
Tir (10) va (11) suy ra KB.KD= BA .BD _ AB.BD =(AB) 0,25
KD 'KC DC AC AC DC \ AC
Ciu 5 (2,0 diém)

2
a

a) Cho ba s6 thue a,b,c . Chimg minh ring: (a+b+c)’ >3(ab +bc +ca).
b) Cho a,b,c ba sd thuc dwong théa man diéu kién a+b+c=1. Ching minh //

2 2
b ¢ >l.

+ + =
a+180° b+18c c+184° 3

Y

Noi dung

Piem

Ta ¢o: (a+b+c)2 =a’ +b* +c* +2ab+2bc+2ca

0,25

(a+b+c)2 2 3(ab + bc + ca)

S al+b*+c*+2ab+2bc+2ca>3ab+3bc+3ca
Sa+bi+ct>ab+be+ca
<20 +2b%* +2¢% > 2ab +2bc + 2ca

0,25

(a-b)*+(b—c)’ +(c—a)* 20, véi moi sb thuc a,b,c
Déu “="xayrakhi a=b=c
Vay (a+b+c)’ >3(ab+bec +ca), voi moi 6 thue a,b,c

0,5

b)

. a 18ab’
Ta co T=a- i
a+18b a+18b

a+180> = a+9b> +9b° > 33a.81.6° = 952334
2 3
a 4 18ab 2 %/a_z.b

= =q-— — =
a+18b° o Bla 3B

0,25

2 2 3ab+3ab+b 2
—g-23 (3ab)b>q-2221210 _ 2
a 3\/(3ab) (3a) >a > : a 9(6ab+b)

0,25
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2 2

: 2b——2—(6bc+c);

Tuong tu ta ¢o
b+18c 9 c+18a

3 =

= c—g(6ca+a)

Ta co VTZa+b+c—%[6(ab+bc+ca)+(a+b+c):|

+ + >
a+180° b+18c c¢c+184 3

% ; S % 3 myd 1
Dau “=" xay ra khi va chi khi a=b=c=§

0,25
Ma (a+b+c)2 23(ab+bc+ca):>ab+bc+caS%(a+b+c)2 =§
Vay VT2a+b+c—§[6(ab+bc+ca)+(a+b+c):|2%
5 a’ b’ ¢ 1
Yy = 0,25

Céu 6 (2,0 diém)
a) Ching minh biéu thic S =7’ (n+ 2)2 +(n+ 1)(n3 —5n+ 1) -2n-1

15 v6i moi sd nguyén ».
b) Giai phuong trinh nghiém nguyén x* +x = y* +y* + 2.

chia hét cho

Ta c6 cac danh gia sau 4y* +4y° +4y? +1—(2y2 +y)2 =3y’ +1>0

(2y2 +y+2)2 —(4y4 +4y’ +4y2+1)=5y2 +4y+3>0

Y Noi dung Piém
S=n+5n"+5n" —5n* —6n 0,25
* Chitng minh S:3
That vay S:(n5 —713)+6n3 +5(n4 —nz)—6n
0,25
=n? (n—l)n(n+1)+6n3 +5n(n—1)n(n+1)—6n
Do (n—l)n(n+1)f3 suyra S:3 (1)
a) | * Chimg minh S:5
Tac6S=m>—n)+5n*+n3—-n?—-n)
=nn—-1n+1N*-4+5)++5n*+n3—-n?-n) 0,25
=(n=-2)n—-Dnn+1)(n+2)+5[n(n-=1)n+1) + (n*+n3—n?—-n)]
Do(n—2)(n—1nn+1)(n+2):5nén S:5Q2)
Do 15=3.5 ma (3;5)=1
Te(l)va(Q)suyra S =n’ (n+ 2)2 +(n+1)(n3 —5n+1)—2n—1 chia hét cho 0,25
15 v6i moi s6 nguyén n.
Phuong trinh da cho twong dwong véi
4x* +4x=4y* +4)y° +4y* & (2x+1)" =4y +4y° +4y* +1
b) 0,25

Trang 7/8



. . . A A 2 2 4 3 2 2 ’
Cach danh gia theo hiéu trén cho ta <2y +y) <4y' +4y +4y +1<(2y +y+2)
i

Do 4y* +4y’ +4y” +1 1a s6 chinh phuong

0,25
nén 4y* +4y° +4y* +1 =(2y2 +y+1)2. Tatimra y=0 hodc y=-2
TH1: V6i y=0,tacod (2x+1)" =1 x=0 hogc x=-1 0,25
TH2: Véi y=-2,tacd (2x+1)’ =49 < x =3 hogec x=—4
Véy phuong trinh c6 tat ca 4 nghiém nguyén (x,y) la 0,25

(0,0):(3:-2);(-1.0);(—4-2)
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