PHONG GIAO DUC VA PAO TAO PE GIAO LUU HQC SINH GIOI THCS (LOP 8)

THANH PHO THANH HOA CAP THANH PHO NAM HOQC 2024 - 2025
N , , MON: To4n
PE CHINH THUC Thoi gian: 150 phit (khong ké thoi gian phat d8)
(gom 09 céu, 01 trang) Ngay giao luu: 09/01/2025.

3 2
Céu 1. (2,0 diém) Rat gon bidu thic A = x-( LI zj—x XL Six 2 21,
x +1 \x"=2x+1 1-x x =1

Cau 2. (2,0 diém) Cho céc sb thuc a,b,c #0 va khong phai la cac s6 ddi ctia nhau, thoa man
2 2 2
(a+b) (b+c) (c+a)

ab+bc +ca=2025. Tinh gia tri biéu thire: B = (> +2025)(5° +2025)(c* +2025) '

2 2
Cau 3. (2,0 diém) Tim x bidt: [ 2L | 4 XFL_p[¥22) ¢
x—2 x—4 x—4

Céu 4. (2,0 diém)

1) Xéc dinh da thirc f(x). Biét ring da thic f(x) chia cho x—2 du 11, chia chox+2 du -1, chia
cho x* —4 duogc thuong 1a 3x va con du.

2) C6 3 hop dung thé. Hop 1 chira céc tam thé danh so {1;2;3}.Hop 2 chira cac tim thé d4nh sb
{2;4;6;8}. Hop 3 chira cdc tim thé dénh s6 {1;3;5;7;9;11}. Tir m&i hop rit ngdu nhién mot tam the
roi cong ba s6 trén ba tAm thé v6i nhau. Tinh x4c suit dé két qua duoc chon 1a mot s6 1é.

Cau 5. (1,0 diem) Cho quang duong AB dai 120 km. Luc 7 gido sang mdt xe may di tir A dén B.
b1 duoc % quing dudng xe bi hong phai dimg lai stra mat 10 phut rdi di tiép dén B vdi van toc
nho hon van téc lac dau 1a 10 km/gid. Biét xe may dén B lac 11gid 40 phat trwa cing ngay. Gia
sir van téc xe may trén % quing dudng ban dau khong thay ddi va van tdc clia xe mdy trén %
quang duong con lai cung khong thay d6i. Hoi xe may bi hong lic may gio?

Céu 6. (2,0 diém) Tim tat ca cac sO nguyén x ,y thbaman: x* +x>+x+8y = 16y
Céu 7. (2,0 diém) Cho 7 sb nguyén duong sao cho 4n+13 va 5n+16 1a cac sb chinh phuong.

Chung minh rang 20257 +2043 chia hét cho 24.
Cau 8. (6,0 diém) Cho tam giac ABC nhon, cac duong cao AD, BE, CF cit nhau tai H . Goi M
1a trung diém cua BC. buong thang vudng goc v6i CA tai Cva duong thang vudng goc véi BA
tai B cat nhau tai diém L .
1) Chtrng minh rang M 1a trung diém cua HL va AL vudng goc voi EF.
2) Goi I, K, P, O theo tht tu la chan duong vudng goc ké tr D xuéng BA, BE, CF, CA.
Chting minh bbn diém 7, K, P, O thiang hang.

AD BE CF

3) Chirng minh rang: + + >1.
36DH 9EH 4FH

4 4
Cau 9. (1,0 diém) Cho x, y,z >0 .Tim gia tri nho nhét cua biéu thirc: Q :( al ] +( Y ] +( z
x+y y+z

Hét

Z+X

).



PHONG GIAO DUC VA PAO TAO HDC PE THI HQC SINH GIOI THCS (LOP 8)

x—2 x—4 x—4

THANH PHO THANH HOA CAP THANH PHO NAM HOC 2024-2025
MON: Toan
HUONG DAN CHAM
Cau Y ‘ Noi dung Piém
X —x 1 1 x*+x+1 .
Rut gon 4= . + - , VOl x = %1. 2.0
8 x> +1 (x2—2x+1 l—xzj x -1 ’
x3—x( 1 1 ] X' +x+1
4= 2 12 + 2 | 3
x+1 \x"-2x+1 1-x x -1 0.5
_x(xz—l) 1 1 B x*+x+1 ’
¥ +1 L (x=1> (x=Dx+1)) (x=Dx*+x+1)
_x(xz—l) (x+D-(x-1) 1
1 X +1 (x=D (x+1) x-1
0,5
_x(x=D(x+1) 2 1 2x 1 ’
¥ +1  (x=-DA(x+1) x-1 (xP+Dx-1) x-1
B 2x—(x* +1) _—(x2—2x+1) B —(x-1)
(C+DE-1) (D1 (E+D)x-1) 0.5
1—
- 0,25
x +1
R I-x .
Vay A=——— voi x #+l. 0,25
x +1
Cho cac sb thuc a,b,c # 0 va khong phai la cac s6 ddi cta nhau, théa man
+b) (b+c) (c+a)
ab+bc +ca=2025.Tinh: B= ; (a )(2 C) (C Za) 2,0
(a* +2025)(p +2025)(c” +2025)
Ta co: a2+2025:a2+ab+bc+ca:a(a+b)+c(a+b):(a+b)(c+a) 0,5
Tuong ty ta dugc: b* +2025=(a+b)(b+c);c* +2025=(b+c)(c+a) 0,5
2
Khi do:
(a+b)2(b+c)2(c+a)2 B (a+b)2(b+c)2(c+a)2 0,5
- (a2 +2O25)(b2 +2025)(c2 +2025) - (a+b)(c+a)(a+b)(b+c)(c+a)(b+c)
_(a+b)2(b+c)2(c+a)2 _1
(a+b)2 (b+c)2 (c+a)2 0,5
Vay B=1.
2 2
Tim x biét: (“1) +x+1—12(x_2) 0. 2,0




Diéu kién x4c djnh x#2; x#4 0,25
Pit =L p= 72 tac6a? +ab —12b% = 0 (1) 0.25
x=2 x—4
Tu (I)suy ra (a—3b)(a+4b)=0
a=3b 0,25
Suy ra
a=-4b
1 x=2 2
$a=3b thi 22— =32"% suyra (x+1)(x—4)=3(x-2)’,
)a — =3 s suyra (x+1)(x-4)=3(x-2)
suy ra 2x° —9x+16=0, suy ra 4x* —18x+32=0, 05
Oy 47 ’
suyra | 2x—— | +—=0( Vo li
uyra 21 2) -=0(Voli)
a=—db thi - 4572 Gy (x+1)(x—4)=—4(x-2)
x=2 x—4
x =3(tm) 0,5
Suy ra
Y xX= i(tm)
5
R N . o 4
Vay phuong trinh da cho c6 nghiém: x e {3;5} 0,25
1) Xac dinh da thic f(x). Biét rang da thirc f(x) chia cho x—2 du 11,
chia cho x+2du -1 va chia cho x* —4 duoc thuong 1a 3x va con du.
2) C6 3 hop dung thé. Hop 1 chira cac tim thé dénh s6 {1;2;3}. Hop 2 chira
céc tAm thé danh s6 {2;4;6;8} . Hop 3 chura céac tam thé danh sd 2,0
{1;3;5;7;9;1 1} . T mdi hop rat ngﬁu nhién mot tAm thé rdi cong ba s6 trén
ba tim thé véi nhau. Tinh xac suat dé két qua 1a mot s6 16.
Vi da thue f (x) chia cho da thirc bac hai x* —4con du nén da thirc du
¢6 bac cao nhat bang 1. Goi da thirc du d6 13 ax +b 0,25
Taco f(x)= 3x(x2 —4)+ax+b
2)=2a+b
Suyra |/ (P =20* 0,25
f(=2)=-2a+b
1 | Lai c6 da thic f(x) chia cho x—2 du 11, chia x+2du -1 nén theo 0.25
dinh i Bezute ta co f(2)=11va f(-2)=-1 ’
2a+b=11
Suy ra @t =4a=12=a=3 Suyrab=5
—2a+b=-1 0,25
Dodé f(x)=3x"-9x+5,suyra f(x)=3x"-9x+5
Goi s0 ghi trén thé rat dugc trhop 1 laa, trhop 2 lab, trhop 3 lac
Véiae{l;2;3}, be {2,468}, ce{1;3;5,7;9;11}
Khi d6 s0 céc két qua c6 thé rit dugc ba thé (a,b,c) 1a 3.4.6=72 (cach). 0,5
Va céc két qua co thé nay la dong kha nang.
Goi A 1a bién ¢6 rat dugce ba thé ghi s6 a,b,c ma a+b+c 1a so 1¢. 0,25




Vibe {2;4;6;8} ,CE {1;3;5;7;9;1 1} nén b+c 1a s6 1é. Dé at+b+c 1a sd
1é
vaae {1;2;3} thi a =2.

2) o A
Do do6 so két qua thuan lgi dé bién c6 A xay ra la 1.4.6=24.

C a Y|
Vy xéc suat dé bién c6 A xayrala P(A)= =3

0,25

Cho quing dudng AB dai 120 km . Lic 7 gid sang mot xe may di tir A dén
B. bi dugc % quing dudng xe bi hong phai dimg lai sira mat 10 phuat roi di
tiép dén B v&i van toc nhod hon van tdc lic dau 1a 10 km/gid. Biét xe may dén

B lac 11gid 40 phut trua ciing ngay. Gia sir van téc xe may trén % quang

\ A A A \ A A 5 J A 1 ~ \
duong ban dau khong thay doi va van toc ciia xe may trén 7 quang duong

con lai cling khong thay d6i. Hoi xe may bi hong luc may gid?

1,0

Néu C 1a vi trf xe may bi hong thi AC = 90km; CB = 30km.
Goi van toc (km/h) cia xe may khi di tir A dén C 13 x, x > 10 thi vén toc cta
xe mdy khi di tir C dén B 1a (x—10) (km/gio).
30
x—10

Xe méy di quing duong AC hét 2 ( gio) va CB hét ( gio).
X

0,5

Thoi gian stra xe may 10 phut = é gio.

Thoi gian xe di hét quang duong AB (ké ca sira xe) 1a 4 gio 40 phit = % gi0.
Bién d6i thanh 3x> —110x+ 600 =0
Suy ra (x—30)(3xr—20)=0.

Giai ra ta dugc x =30 thoa man diéu kién.

0,25

Thoi gian di tir A dén C 1a 90:30=3 gio.
Thoi diém bi hong xe lic 10 gid sang cung ngay.

0,25

Tim tat ca cc sO nguyén x,y théamain: x° +x° +x+8y =16y

2,0

Véi x, y 1a cac s nguyén ta co x° + x> +x+8y =16y
Suyra x’ +x*+x+1=16y" -8y
Hay (x*+1)(x+1)=(4y-1)

0,5

Vi (4y—1)" 14 s6 chinh phuong 1€ nén x* +1 va x+1 déu la cac s6 nguyén
duong I¢

Goi (x2+1;x+1)=dv(yi deN ,suyra x’+1idva x+1idva d 1é

Suyra x*+1:d va x> —1:d . Do do6 (x2+1)—(x2—1):25d, suyra d =1

(vi d 1é)

0,5




Do d6 x*>+1 va x+1 déu 1a cac s6 chinh phwong. 0,25
Mit khac x?, x> +1 1a hai s6 chinh phuong lién tiép nén x=0 0,25
Khi d6 (4y—1) =1, suy ra y=0( thoa man) hoge y = % (loai) 0.25
Viy (x;y)=(0;0) 0,25
Cho n s6 nguyén duong sao cho 4n+13 va 5n+16 1a cac s6 chinhphuong. 2.0
Chtng minh rang 20257+ 2043 chia hét cho 24. ’
Gia stt 4n+13=0a’va Sn+16=b"(a,b e N*), tit 4n+13=0a’ = ala so 1¢

. 2 2 0,25
Tacd 4n+13=a <:>4(n+3):a —l<:>4(n+3):(a—l)(a+l)
Vialasdlénén a—1;a+1 12 hai s6 chin lién tiép, do d6 (a—1)(a+1):8 025
= (n+3):2=>nlasd1é = b =5n+161a s 1¢ ’
Lai c6 5n+16=b" < 5(n+3)=(b-1)(b+1):8, Ma (5,8) =1=(n+3):8(1) 0.5
Tacé a’ +b> =9n+29 =2(mod3) ’
Ma a® ={0;1} (mod3),b* ={0,1} (mod3) = a* = b* =1(mod3)

4n+13=1(mod3 0,5

( ):>(n+3)50(m0d3)(2)

5n+16=1(mod3)

Vi (3;8)=1Inén tir (1) va (2) suy ra (n+3):24
0,5

2025142043 = 2016(n+1)+9(n+3):24
Cho tam gidc ABC nhon, cic dudng cao AD, BE, CF cit nhau tai H . Goi
M la trung diém cua BC. DBuong thang vuong goc voi CA tai Cva duong
thang vudng goc vo1 BA tal B cat nhau tai di€ém L .
1) Chtrng minh rang M 1a trung diém cua HL va AL vudng goc voi EF.
2) Goi I, K, P, O theo thr tir 1a chan duong vudng goc ké tir D xubng 6,0

BA, BE, CF, CA. Chirng minh bon diém 7, K, P, O thang hang.
AD  BE CF

3) Ching minh rang: + + >1
36DH O9FEH A4FH
H R Q




Chtng minh rang M 1a trung diém cua HL va AL vudng goc voi EF.

2.5

Ta c6 HB//CL ( cung vudng goc véi AC)
HC//BL ( cung vudng goc vdi AB)

: 2 1,2
Suy ra tir giac BHCL la hinh binh hanh. Ma M la trung diém cua BC /23
1 nén M 14 trung di€m ctia HL
Xét ABFCvudng taiF, c6 M 1a trung diém cuaBC, nén FM =%BC (1)
Xét ABECvudng taiE, c6 M 1a trung diém cuaBC, nén EM :%BC 0,5
(2)
Suy ra EM=FM nén M thudc trung truc cia EF
Xét AAFH vudng taiF, c6 Ola trung diém cia AH, nén FO = %AH (3)
Xét AAEH vudng taiE, c6 O 1a trung diém ctiaAH, nén EO =%AH 0,5
4
Suy ra EO=FO nén O thudc trung truc cua EF
Do d6 OM la duong trung tryc cia EF nén OM L EF
Ta c6 AAHL c6 OM la duong trung binh nén OM//AL 0,25
Tudo suyra AL L EF
2) Goi I, K, P, O theo thtr ty 13 chan dudng vudng goc ké tir D xudng
BA, BE, CF, CA. Chimg minh bon diém 7, K, P, O thang hang.
Ta c6 HE//DQ ( cung vuong géc vo1 AC) nén:
N ﬂ( dinh 1y Talet) 0,5
EQ HD
Tuong tu: A—F:A—H.Dodé:AE AF = IQ//EF (1) 0.5
FI  HD EQ FI ’
Tuong tu: %:%.Dod() %:E:IK//FEQ) 0,5
Tu (1), (2) va (3) ta suy ra 4 diém I, K, P, Q thang hang( theo tién dé 0.5
Oclit) ’
3 ) : AD BE F
) Chtrng minh rang: + + ¢ >1. 1.5
36 DH 9EH 4FH
SABC _ AD.SABC _ CF .SABC _ BE
Sywe HD'S,, FH'S,. HE 0,5
AD 4BE 9CF 1 4 9
Do do JBC + + 0,25
HD HE FH Seve Sune Saus
) . xa’ b +bh+c) .
Ta chimg minh bo dé 4.2 . u Vo1 x,y,z>0
x y z xX+y+z
A 0,25
Dau “=" xay ra khi 2-2=-°
X y z
Ap dung b6 dé trén suy ra 0,25




AD  4BE 9CF _ [ L, 4 .9 JZSABC- 36 _ s
S

= +
ABC
HD HE FH e Sue S
BE CF

a - +
36 DH 9EH AFH

%)

ABC

>1

Suyr

HD 1 HE 1 HF _

. ) 1
Dau = xay ra khi == ——==
Y AD 6 BE 3 CF 2 0,25
4 4 4
Cho x,y,z>O.TimGTNNcﬁa:Q=( al ]+( 4 j{ z j 1,0
xX+y y+z zZ+Xx
4 4
) ) tl 1 1
TacéQ=(xj+(yj+(zj= + +
X+y y+z z+x 1+X 1+£ 1+£ 0,25
X y z
bat ozzz;bzi;c:f Vo1 a,b,c >0
X h% z
Y Y 1y
Khi do Q:( j +( j +( j . V01 a,b,c>0va abc=1
l+a 1+b 1+¢
Ap dung bat dang thirc Bunhiacopski ta c¢6
2
1 1 1 1
>— + + (1)
?[(Ha)2 (1+b)2 (1+c)2]
2 ’ 1 b
[1+(\/%)} 1+[\/E] 2(1+a)2:> -2
b (I+a) (1+ab)(a+b) 0.25
Chiing minh tuong tu ta dugc: > a
(1+b6)"  (l+ab)(a+D)
1 1
Suy ra + > (2)
(1+a)2 (1+b)2 1+ab
Dau bang xay ra khi va chi khi a=b=1
Ap dung (2) ta duoc: 1 -+ 1 -2 ! = 1 -2 P 1
(I+c)” (1+1) I+c  (1+4c¢) l+c 4
1 1 1 1 1 1 c 1 1 3 0,25
= =+ =+ - > ———————==
(1+a) (1+b) (1+c)” l+ab l4+c 4 1l+4c l+c 4 4
Do dé in.Déu“Z”xéyrakhia:b:c:1:>x:y:z
16 0,25

Gié tri nh6 nhat ciia O 12 % Khix=y=z




