SO GIAO DUC VA PAO TAO KY THI o
HAI PHONG CHON HOQC SINH GIOI THANH PHO CAP THCS
NAM HOQC 2024-2025

DE THI MON: TOAN ‘
Thoi gian: 150 phut (khong ké thoi gian giao dé)

PE CHINH THUC

(Pé thi gom 05 bai, 01 trang)

Bai 1. (2,0 diém)
a+1+a\/g—1+a2—a\/g+\/g—1
o a—+a Ja —ava

a) Chirng minh P > 4.

Cho biéu thirc P =

véi a > 0,0 = 1.

b) Tim gié tri cta a dé biéu thirc Q = % nhén gia tri nguyén.
Bai 2. (2,0 diém)
a) Cho phuong trinh 2° +2 m —2 z+m’ —2m +4 =0 (v6i m 1 tham s6). Tim gia

: . : : : 1 1
tri cia m dé phuong trinh ¢6 hai nghi€ém phéan biét z , z, thoa mén 015 =—.

a:12+x22 Xz, m
aNT —1+yJy —1 =2yxy

T+Yy=1xy

b) Giai hé phuong trinh

Bai 3. (2,0 diém)
a) Tim cac sO0 nguyén t0 p,q sao cho ton tai sO tu nhién n thdéa man dicu kién:

pgn+1 = p+qg n*+1.

b) Cho ba sé duong a,b,c thoa mén \/a2 +b° + \/b2 +c +\/02 o =32,

) a’ b ¢ 3
Ching minh: + + > —.
b+c c+a a+b 2
Bai 4. (3,0 diém)

Cho tam gidc nhon ABC ndi tiép O ,AB < AC. Ba dudng cao AD,BE,CF cla
AABC citnhau tai H. Duong thang EF cat duong thang BC tai diém P. T D ké dudng
thang song song vai EF' cat duong thang A B tai diém R, cat duong thang A C tai diém ().

a) Chimg minh t&r giac BQCR ndi tiép.

b) Cho AP cit O tai diém thir haila K. Chimg minh t& gisc AEFK ndi tiép.

c) Cho ddy BC cia O c¢b dinh. Chimg minh khi diém A di chuyén trén cung 16n BC
thi duong tron ngoai tiép APQR ludn di qua mot diém cb dinh.
Bai 5. (1,0 diém) , ) ,

bé phuc vu cho giai doan cudi lam quang truong L& hoi Hoa Phugng do cua thanh pho
Hai Phong, xe tai cua bac An phai chay 29 ngay lién tuc. Moi ngay Xe chay it nhat 1
chuyén, tong s6 chuyén xe dé chay la 48. Chung minh trong moi truong hop, tong so6

chuyén ’ , ’ Xe
bac An da chay trong mot sO ngay lién tiep la 28 chuyén.
--------- HET---------
(Cdn b coi thi khong gidi thich gi thém)
Hovatén thi sinh:..................cccccciii SO BAO AANR: oo,
Can bo coi thi I: ... Can bo cOi thi 2:....ccccooeeeeeeieiiiiiiiiiiiieeiieeeen,
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SO GIAO DUC VA PAO TAO KY THI o
HAI PHONG CHON HOQC SINH GIOI THANH PHO CAP THCS
NAM HOQC 2024-2025

PE CHINH THUC

HUONG DAN CHAM MON TOAN
(Huwéng dan cham gom 05 bai, 05 trang)

Bai Pip dn | Piém
1a. (1,0 diém)
. ava— 1 \/5—1)(a+\/g+1) a++a+1
Do a > 0,a =1 nén = 0,25
a—o  Na(a-1) Ja
. ,a—a\/—Jr\/_ 1 (@+Da—1)—a@—1) _—a+va-1
aco = 0,25
Ja —ava \/g(l—a) Ja
2
a+1 a+va+l —a++a—1 Ja+1 025
= P = + + = !
Ja Ja Ja Ja
- E e s e i
Béiol Gasa P>4 & ——— \/; >4 & —i—l > 4\a & 1 >0 0.25
2 diem) | 5 ding vi @ > 0,a = 1.
Vay P >4
1b. (1,0 diém)
8 8 :
P>4 == <= . Pé an gi
Theo phan a) P >4 =0<Q P 4:>0<Q<2 bé () nhan gia 0.25
tri nguyén thi Q =1
TacéQ:1@L_1@a—6f+1_o@ Ja—3 0,25
a+1+2Ja
<:>x/323+2f hoac\/g:3—2\/§ (thoa man) 0,25
2 -
Vay, a = 3i2\5 thi ) nhan gia tri nguyén. 0,25
2 a. (1,0 diém)
Phuong trinh da cho c6 hai nghiém phan biét khi:
A'>08 m—2 — m'—2m+4 >0 m<0.
0,25
. . ) |z, tr, =4-2m
Véi m < 0 theo dinh 1y Vi-et ta co ) .
Bai 2 vz, =m —2m+4=0Vm
(2 diém) .30 15 1 30 15 1
Taco —; - — = _ & . _ — =1
T, T, Tr, m z, +x, —2zz, N M
15 15 1 15 15 0,25
T emid momid m 4 4
m- —6m + m- —2m + Mmoot 6 maet o
m m
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Bai Pap an Piém
4
bitm+—=tdom<0=1t<0.
m
1 1
Ta c6 (1) tré thanh —5——5:1(:) t—12 t+4 =0 0.25
t—6 t—2 '
t=—4
& =t=—4dot<0
t =12
. , 4 2
Voit=—-4tacOom+—=—-4< m+2 =04 m=—2 (thoaman) | 0,25
m
b. (1,0 diém)
biéu kién z,y > 1.
z rx—1 yy—1
Tfr:p\/m—1+y\/y—1:2 xy:>\/ +\/ =2
Yy x
Ap dung bét ding thac AM-GM ta c6 0,25
VT22.¢/x—1 y—1 :2.§/my— sty +1=2Viety=ay
Dau “="xdy rakhi zvz —1 = yJy —1 *
Néu z =y >1 thoaman *
Neu z >y >1 thi zvz —1 > yJy —1 (loai) 0,25
Néu y >z >1 thi avz —1 < y\ly —1 (loai)
Vay z =y
5 ) x=0 loai
Thay s =y vao z+y=2y =2 —2x=0= 0,25
r=2 t/m
Vay hé phuong trinh ¢6 nghiém z;y = 2;2 0,25
3a. (1,0 diém)
2
Néup:qthip:M:Qn—2+ 1 :
n—+1 n—+1
Do neNva p lasdnguyén td nén 4:(n+1)=n=0n=1n=23 0.25
=p=2;, p=>5.
Néu p = ¢ thi pq va p + ¢ 1a nguyén t6 cing nhau vi pg chi chia hét
cho cac wdc nguyén to 1a p va ¢ con p + ¢ thi khong chia hét cho p va
Bai3 | khong chia hét cho q.
2 diém) | Goi  1a mot udc chungcia n° +1van+1 0,25
=+ D=1 ir=@m-1)ir
=S|+ D)= —D]ir=2ir=r=1hojcr=2.
+) r=1suyrap+q=n-+1, pg=n"+1= pgq 1a hai nghiém cua
phuong trinh 2° — (n +1)z +n> +1=0 v6 nghiém 0,25

do A=-3n"+2n—-3=—(n—-17-2n*+2)<0
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Bai

Dap an

Piém

+)r=2 suy ra 2pg=n*+1va 2(p+q)=n+1=p,q la hai
nghiém cta phuong trinh 22° — (n + 1)z +n” +1 = 0 v6 nghiém.
Viy bo cac sd nguyéntd p;¢ cantim 1a (p;q) = (2;2); (p;q) = (5;5).

0,25

3b. (1,0 diém)

Taco 2(a’ +b°) > (a+b) = a+b<2(a” +b°).
Tuong tu, suy ra
a’ b’ c

+—+ +
b+c c4+a a+b \/2 b L \/20 pE \/2 &1

0,25

Pitz =" +¢ >0,y =+c"+a> >0, z=+a>+b> >0,

:>x+y+z:3\/§.
2 2 2 2 2 2 2 2 2
+z -z 25 +x — r+y —z
+ y 21

2\/5:15 2\/53/ 2\/§z

w2 x]+ <z+x>2y]+ <x+y>2zn

suy ra VI' > i

2y 2z

2f

0,25

1

2f
2f

(y—i—z) +2x —3x |+ +

2
2 z

2
—(:1: —2|_ ) + 2z —32]

[ (y+2)—3z + 2(z+2)—3y + 2(x+y)—3z]

0,25

w

1 .
SuyraVl' > — z+y+z :—.Déu“=”xéyrakhim:y:z:\/5
2N2
. a b c 3 A e o .
Vay - — 2. Dau xayrakhia=b=c=1.
b+c c—+a a+b 2

[\]

0,25

Bai 4
(3 diem)

Hinh vé
A

-Trang 4-




Bai

Dap an

Piém

4a. (1,0 diém)

TacOd BEC = BFC = 90" = BCEF ndi tiép = BCE = BFP

0,5

Ma BFP = BRQ (so letrongva RQ)//EP)

0,25

= BCE = BRQ = BQCR nbi tiép.

0,25

4b. (1,0 diém)

Vi AKBC nbi tiép = PK.PA = PB.PC

0,25

Vi BCEF nbi tiép = PE.PF = PB.PC

0,25

Suy ra PK.PA = PE.PF = AEFK noi tiép 1

0,5

4c. (1,0 diém)

Ma AEHF noi tiép dudng tron dudong kinh AH 2
Te 1,2 = A FE /H F,K ciung thudc duong tron duong kinh AH.
Kéo dai KH cat BC tai M ,cat O tai diém thi hai la N.
Vi NK 1L AK = AN la dudng kinh caa O
Tacé BH L AC,NC L. AC = BH//NC 3
CH L AB,NB 1 AB=CH//NB 4
Tx 3, 4 = BHCN lahinh binh hanh BM = MC = ME

0,25

Tacé DME = 2.ACB (tinh chat goc ngoai clia tam gidc can) 5
Do ACDF noi tiép = BFD = ACB

Do BCEF nditiép = BFP = ACB = DFP =2ACB 6

Te 5, 6 = DME = DFP = DMEF nbi tiép.

Ma MDE = FDP (cung bang BAC) = ADEM « ADPF g.g

DE DM

= —=— = DE.DF = DP.DM *
DP  DF

0,25

Tacé FRD = RFD = RFP = ADRF cantai D.= DF = DR 7

Tacé DEQ = DEM + MEC
Taco DQE = QDC + QCD = DPF + MEC = DEM + MEC
Suyra DEQ = DQE = ADQF cantai D.= D@ = DE 8

0,25

Thay 7,8 vao * tadwoc DQ.DR = DM.DP = PRMQ noi tiép

Viy dudng tron ngoai tiép tam giac PQR 1udn di qua trung diém M cua
BC ¢b dinh. (dpcm)

0,25

Bai 5
(1 diém)

Bai 5. (1,0 diém)

Goi S n 14 tong s6 chuyén xe tir ngay thir nhat dén hét ngay thir n.
=1<S5Sn <48vsineN, 1<n<29

Doi=k 1<i,k<29nén S i =S8k

0,25
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Bai Pap an Piém
Tac6 29 tong S n néntdntaihaisd s va k 1<i<k <29 saocho
0,25
Si=Sk mod28 =Sk —S1i :28
Vio<S k -Si<48nén Sk -5 ¢ =28 0,25
Vay ké tir chuyén xe ¢ +1 dén chuyén xe thot k£ & > i+1 thi tong s6 0.5
chuyén xe ciia bac An di chay diing 28 chuyén. ’
Chuy:

- Thi sinh lam theo cach khac néu dung thi cho diém ti da.
- Tong diém bai thi: 10 diém .
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