SO GIAO DUC VA PAO TAO KI THI CHON HOQC SINH GIOI CAP TINH
THANH HOA NAM HQC 2024-2025

PE CHINH THU'C MON THI: TOAN - THCS ‘
Thoi gian lam bai: 150 phUt, khong ke thoi gian phat de
(Dé thi co 01 trang, gom 5 cdu)

Cau | (4,0 diém).
1. Cho biéu thirc: A= (2—”»*1 L Mf VX Py e }
1+ xy  1- \/— 1—xy Jy+1 o -1
(v6i x>0,y >0,xy=1). Rt gon biéu thuc A.
2. Cho a la sé thuc thoa man: a®—a-1=0. Tinh gi tri cua biéu thuc:
B =a+y/2a®—4a‘ +4a’ +3a —/2a? +3a+2

Cau Il (4,0 diém).
5x? -2
=
x°y? +3x+3y-3=0
X2y —4xPy —3xy* +2xy - x> +x=0

1. Giai phuong trinh: 3/x®+5x*> —1=

2. Giai hé phuong trinh: {

Cau Il (4,0 diém).
1. Giai phuong trinh nghiém nguyén: y = 3/2 ++/x + 3/2 -
2. Cho n 1 sb nguyén duong thoéa mén 3"—1 chia hét cho 2%,
Chang minh rang n>2%%,
Cau 1V (6,0 diém).
Cho tam giac déu ABC c6 d6 dai canh bing 2+/3 va duong cao AH . Trén doan BH lay diém
M tiy y (M khong tring B,H ). Goi P,Q lan luot 1a chan duong vudng goc ké tir M dén AB, AC .
1. Chtzng minh gia tri cua biéu thic MP +MQ khdng phu thudc vao vi tri caa diém M.
2. Goi K Ia trung diém cia AM .
a. Chtrng minh rang tir gidc PKQH 1a hinh thoi.
b. Goi S la dién tich cua hinh thoi PKQH . Biét khi diém M thay ddi thi S nhan dung mot gia
tri nguyén duong. Tim gia tri nguyén duong do.
3. V& duong tron (O) noi tiép tam giac ABM . Goi D,E,F theo thu tu 1a tiép diém
cua (O)vai cadc canh BM,AB,AM . V& DN vubng gbéc véi EF tai N. Chirng minh
BNE = MNF.
Cau V (2,0 diém).

. X , . a b ¢
Cho a, b, c la cac so thyc duong théamén a+b+c=—+—+—.
C a

. S ; .2 +b+1 b+c+1 +a+1
Tim gié tri I6n nhat cua biéu thuc: P = ? - . CS + : aS
a+b’+1 b’+c’+1 c’+a’+1
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SO GIAO DUC VA PAO TAO K1 THI CHQON HOQC SINH G101l CAP TINH

THANH HOA NAM HQC 2024-2025

PAP AN, THANG PIEM CHAM PE THI CHINH THUC

Mén thi: TOAN - THCS
(Huong dan cham gom 08 trang)

Cau NOI DUNG biem
Caul 2 _
1.Cho bidu thie :A=[ 2- 291, 1 2y Joy e
xy  1-xy L=xy )+l (fxy-1 20
Rt gon biéu thic A.
Tach: A= 2—2 xy+1+ 1 +2\/; ; M_&—\/@JM&
Iy 1-Jxy 1-xy )L P+l -1
NN R NP Y (o e e 2 A
1+ /xy -y 1-xy | (Ve +1)(Jxy -1) ’
S 12k oy =y oy X xy -y -y -
1+\/x_y 1—\/x—y 1-xy | Xy —1
_ -y +l+ xy +20x xy-1  _2+2dx  1-xy 1
1—xy '—2x\/§—2\/x_y 1—xy '2\/x—y(\/§+1) Jxy 0,75
1 . 0,25
TL: Vay A=—— vGi x>0,y>0,xy #1. ’
o
2. Cho a 1a so thuc théa man: a*-a-1=0. Tinh gia tri caa biéu thuc: )0
B=ay2a®—4a* +4a%+3a—+/2a2+3a+2. ’
B:a\/2a6—4a4+4a2+3a—J2a2+3a+2:a\/2a2+3a+2(a3—a)2—\/2a2+3a+2
B=(a-1v2a’+3a+2 (1) 0,5
B’ =(a-1)°.(2a° +3a+2)=(a’—2a+1).(2a’ +3a+2) = 2a' —~a’~2a* ~a+2 05
=(2a-1)(a’-a-1)+1=1. (2) 0,5
Vi a(az—l):l nén a=0. 0,25




Cau NOQI DUNG Piém
, 2_ —
Néu a<othi a(az—l):l:{ 2 1j0 :>{ l<a<l Vo li
a+l=a’<0 a<-1
Dod6 a>0.Suyra: a®=a+l>1=a>1=a-1>0=B>0 (3).
0,25
Tu (1), (2), (3) suy ra: B=1.
Cau 2 _
| | 1 Giai phuong trinh 3 +5¢ ~1= 5X6 2 2,0
PKXD: XZZE (*) 0,25
2
bat t= oX —2 (t>0). Suy ra 5x* =6t +2 0.25
I +5x% 1=t =3 +6t2+2=(t+1)’ = =(t-1)’ = x=t-let=x+1 0,5
o 2 X>-1
1/ =X+l i5y2 0,5
6 5x 2=(X+1)2
6
x>-1 0.25
=—6+2V7. '
<:>{x2+12x+8:0©)( +27 095
So sanh véi diéu kién (*) thi phuong trinh c6 nghiém 12 x =—6+27 ’
2) Giii hé ph - x?y? +3x+3y—-3=0 (1) 2.0
iai :
al ¢ phuong trin Xy —4xPy =3xy* +2xy—x*+x=0  (2)
L4y phuong trinh (2) céng véi phuong trinh (1) theo Vé, ta co:
X2y? +3x+3y =3+ X3y —4x°y —3xy? + 2xy — x> +x =0 0.5
& (Cy+x7y? = x7y) = (X* +xy —x) —(3x’y +3xy* —3xy ) +(3x+3y -3) =0
< Xy (x+y-1)=x(x+y-1)-3xy(x+y-1)+3(x+y-1)=0 0,5
X+y-1=0 0.25
~1)(x*y—=3xy—x+3)=0
< (x+y )(xy Xy x+) c{xzy—fixy—x+3:0
Véi x+y-1=0=y=1-X thé vao (1) < x*(1-x)’ =O<:{X:0:> y=1 0.25
Xx=1=y=0
X=3
Vé&i x*y-3xy-x+3=0<(x-3)(xy-1)=0< x—3:0<:> 1
xy-1=0 XZ;




Cau NOQI DUNG Piém
Khi x= 3 thé vao (1) < 9y?+3y+6=0( v nghiém) 0.25
Khi x =%thé Va0 (1) «3y?—2y+3=0 (vd nghiém)
Vay tap nghiém cua hé phuong trinh 1a S ={(0;1),(10)} 0.25
Cha y: Néu hoc sinh trinh bay bai 1am nhu sau:
Tt phuong trinh (2) suy ra:
X}y —4x?y —3xy? +2xy — x> +x=0
) ) Xx=0
x(x y—4xy -3y +2y—x+1):0:> Xy dxy—3y? 42y X +1=0
V61 x = 0 thay vao phuong trinh (1) dugcy = 1.
Vi x*y—4xy—3y° +2y—x+1=0
Pén day néu hoc sinh khong giai tiép dwoc thi cho 0,75 diém
??Iu 1) Giai phwong trinh nghiém nguyén:y = Y24x +32-Ix Jx (1) 2,0
PKXD: x>0 0,25
Nhan thay: 32+ x > -2+ /x nén
y:3/2+\/;+3/2—\/;>3/—2+\/§+§/2—\/_=0 =y >0 0,25
Lap phuong 2 vé cua (1) ta duoc:
V= 413{2+Vx + 32— V) Ya—x = y* =4+3y34—x 0.75
= Ya—x=L=2(viy>0) (2)
Vi x>0 nén 4—x = y t<ia
0,25

=y <3yY4+4 oy -3y <4 o y(y? -334) <4(*)




NOQI DUNG Piém
Néu y>3thi y(y? —334)>3.(9-3%¥4) > 4mau thuin vaoi (*)
Do d6 y < 3két hop véi y>0 ta dugc y e{1:2} viy nguyén .
+) Xét y = 2. Thay vao (2) ta duoc: ¥/4—x :g(vc“) ly, vi xez)
+) Xét y = 1. Thay vao (2) ta duoc: ¥/4—x =—-1< x=5 0,25
Thur lai ta thdy x =5 va y = 1 thoa man bai toan
Vay phuong trinh ¢6 nghiém: (X;y) =( 5;1)
2. Cho s6 n nguyén dwong théa man 3" -1 chia hét cho 22,
Chitng minh rang n> 2% 20
Vi n>0 nén tadat n=2m (kmeN; m lé)
m m-1 m- 0,25
Taco: 3'-1=(3") -1=(3" —1)((32*) HF) +1)
Do m I¢ nén tdng (32k) +(32k) 4...+3% +1 c6 1é 56 hang nén téng do 1a sb 0.25
lé
Do d6 3" —1:2%% « 3% —1: 2% 0,25
Ta lai c6:
3 ~1=(3-1)(3+1)(3 +1)(322 +1)(323 +1) ...... (32 +1) 0,25
= 2(3 +1)(8” +1)(3” +1)....(37" +1)
Véi ae{,2;3,...;k-1}, taco
2 0,25
3 41= [(32“) —1}2 = (8 -1)(37" +1)+2
Vi 3@ —1va 3 +1 1a cac sb chin nén tich chia hét cho 4.
Do d6 3% +1 chia hét cho 2 nhung khong chia hét cho 4 o
= (3 +1)(322 +1)(323 +1) ...... (32“ +1)32k*l 0,25




Cau NOI DUNG biem
= 2%(3 +1)(322 +1)(323 +1) ...... (32“ +1)52k+2
= 3" —1:2?
Dé 3" —1:2%% thi 22127 = k +2 > 2024
=k >2022 = n=2"m>2">2%% 0,25
Vay ta c6 diéu phai chirng minh
C3 Cho tam giac déu ABC c6 do dai canh bang 2+/3 va duong cao AH . Trén
AU doan BH liy didm M tuy y (M khong tring B,H ). Goi P,Q lan luot Ia chan
v duong vudng goc ké tir M dén AB, AC.
1. Chting minh gia tri cua biéu thic MP +MQ khong phu thudc vao vi tri cua
diem M.
2.Gol K la trung diém cua AM .
a. Chtrng minh rang ti gidc PKQH 1a hinh thoi.
b. Goi S la dién tich caa hinh thoi PKQH . Biét khi diém M thay d6i thi S
nhan ding mot gia tri nguyén duong. Tim gid tri nguyén dwong do.
3. V& duong tron (O) noi tiep tam gidc ABM. Goi D,E,F theo thu
tw 14 tiép diém cua (O)véSi cac canh BM,AB,AM . V& DN vudng goc Vai
EF tai N. Chitng minh BNE = MNF.
A
Q
P
B M H C
A ] . . J3 0,5
1.Trong ABMP vudng & P, ta c6: MP = MB.sin MBP = MB.sin 60° =~ MB
: 0,5
Tuong ty, ta ching minh dugc: MQ = ? MC.
1,0

3

= MP+MQ=7(MB+MC)—£BC _v3 22+/3 =3 khong phu thudc vao vj tri




NOI DUNG

biem

cua diém M.

2a. Do APM = AQM = AHM = 90 ° nén theo tinh chat duong trung tuyén cua

S , 0,5
tam giac vuong, ta co KP =KQ =KH :%AM D).
Trong A PKH cin & K cO PKH =2PAH =2BAH = 2.30° = 60", 0,5
Vay A PKH déu= HP = HK (2).
Twong ty, la ching minh dugc A QKH déu =HQ = HK (3).
\ \ B B B B 1 A s sz 0,25
Tu (1), (2) va (3) tadugc HP=PK =KQ=QH =HK _EAM nén tir giac
PKQH la hinh thoi.
) 0,25
2b. Ta o S =Sy = 2Sus =2.KH2.£=£KH2 =£AM2 >£AH2 =%
4 2 8 8 8
S = Spon :ﬁAM2 <£ABZ=ﬁ :>1,95z%<8<%z2,60:>8:2
8 8 2 8 2 0,5
3.
A
v
B'g 0
o0 M
B D M H C
Goi B',M" lan luot I hinh chiéu cia B,M 1én EF. Goi N 1a giao diém
ciia DN va BM' Khi dé do BBY/DN//MM' nén Ap dung dinh Iy Talet trong
cac ABMM'; AM'BB' taco
MD _ M N’
DB N'B :BD:BN(4) 0,5
M'N' M'N DM NM'
N'B  NB'
Xét ABB'E va A MM'F , ta co:
BB'E=MM'F =90°
0,25

BEB'= AEF = AFE (A AEF can tai F do AE =AF theo tinh chat




NOI DUNG

Piém

tiép tuyén) = MFM"
BE BE

Vay ABBE ~A MMF(g.9)= ME - ME - DM

D (5) (do BE = BD ;MF =MD

theo tinh chat tiép tuyén )

0,25

Tir (4)va (5), taduge - o= SHN=BE _EN
NM" MF NM'-MF FN

Xét ABNEVAaAMNF, taco:

BEN = MFN
EN BN _BE
FN NM' MF
Vay ABNE ~AMNF (c.g.c)= BNE = MNF (BPCM)

0,5

0,5

Cau

s X . ~ a b c
Cho a, b, c la cac so thuec dwong th6amén a+b+c=—+—+—.
C a

Tim gia tri I6n nhat caa biéu thic:

a+b+1 b+c+1 c+a+1
P = +

a+b’+1 bP+ct+1 P +ad+l

2,0

Ap dung bt dang thac Cauchy cho gia thiét ta dugc
a+b+c :3+E+£2 3

c a .
Mat khac ap dung bat dang thirc Bunhiacopxki dang phén thic cho gia thiét
ta duoc

2
a+b+c=— +b+C (a+b+c)

>~ =ab+bc+ca>a+b+c>3
c a ab+bc+ca

0,25

Ap dung bat dang thirc Bnhiacopxki ta co
a+b+1 2(a2 +b’ +1)
3

(a3+b3+1)(a+b+1)2(a2+b2+1)2 >

Do do ta duoc atb+l < 3

a’+b*+1 a’+b’+1

3 3 3
+

Hoan toan tuong ty ta thu dugC P < ——— + ——— —
a~+b"+1 b '+c +1 c +a +1

0,5




Cau NQI DUNG biém

1 1 1

Ta sé chitng minh + + <1
g a’+b*+1 b*+c+1 cF+a’+1
That vay, bat dang thirc trén duoc viét lai thanh 0,25
2 2 2 2 2 2
a“+b b* +¢ N ¢’ +a S 9

+ >
a?+b’+1 b *+ci+1 cZ+a’+1

Ap dung bat dang thirc Bunhiacopxki dang phan thirc ta duoc
2
a2+ b? b2 + 2 2+ 32 (\/a2+b2+\/b2+cz+\/c2+a2)
+ >

a?+b*+1 b*+cP+1 E+a’+1 2(a2+b2+02)+3

0,25

Phép chitng minh s& hoan tat néu ta chi ra duoc
(\/&2 12 b+ A +a2)2 > 4(a2 +b? +(32)+6
= \/(a2 +b2)(b2 +(32) +\/(b2 +62)(02 +a2) +\/(c2 +a2)(62 +a2) >a’+b’+c¢” +3

0,25

Ap dung bat d¢ang thirc Bunhiacopxki ta dugc
\/(a2 + b2)(b2 + 02) > b’ +ac
Ap dung tuong tu ta dugc

\/(a2 +b2)(b2 +(32) +\/(b2 +c?)(c2 +a2) +\/(c2 +a2)((:2 +a2)

>a’+b*+c*+ab+bc+ca

0,25

Ma tir gia thiét ta dugc ab + be +ca > 3. Do vay ta dugc
\/(a2 +b2)(b2 +02) -l—\/(b2 +02)(02 +a2) +\/<c2 +a2)(02 +a2) >a’+b’+c*+3 0,25

Vay bét dang thire duoc ching minh.
Suy ra gia tri Ion nhat cua P 1a 3.
bang thirc xay ra khivachikhia=b=c=1.

Cha y:

- Céc céch lam khac néu ding van cho diém téi da, diém thanh phan giam khao tw
phén chia trén co sé tham khao diém thanh phan caa dap an.

- Pé giai cac dang bai tap Hinh Hoc trong d@é thi hoc sinh chi sir dung kién thirc
dén tai thoi diém thi. Bai Hinh néu khong vé hinh hoic vé hinh sai thi khong cho diém.

- Cac truwdng hep khac té6 cham théng nhat phwong an cham.




