BO GIAO DUC VA PAO TAO KI THI CHON HQC SINH GIOI TINH

TINH HA NOI LOP 9 THCS NAM HOC 2023-2024
MON THI: TOAN
DE THI CHINH THUC Thoi gian lam bai 150 phit, khéng ké thoi gian giao dé
Pés6 5

(Dé thi c6 mét trang thi)

Cau 1: (5,0 diém)

1 1 1 2017
+ + =
a) Cho cac s6 thuc %0-¢ thoaman a+b+c=2018yy b+c c+a a+b 2018

a b -
) P= + + ‘
Tinh gia tri cta biéu thirc: b+c c+a a+b

b) Tim tit ca cac cip sd nguyén (x,y) thoa min phuong trinh:

x-y 17

CHxy+y 13
Cau 2: (5,0 diém)
a) Giai phuong trinh: 0x +2x +1 =3xy/0x +3

|.r" +x+2 =y -3y +4yp

.+2:

a1 A . 7. f‘ V4D

b) Giai h¢ phuong trinh: 1 N yre

Céu 3: (3,0 diém)

a) Chtrng minh rang khong ton tai cac s duwong " P v&i P nguyén td thoa man:
2019 2019 2018

m- +n =-p

b) Cho *>¥>Zthéa man **¥*Z =3 Tim gi4 tri nho nhét ctia biéu thirc:



p=—" 4 ¥ 4 =
v+l 7 +16 x +10

Cau 4: (6,0 diém) Cho tam gidc 4BC ¢ ba goc nhon 4B < AC <BC g tiép
duong tron (9) . Goi H 14 hinh chiéu cua cua 4 trén BC, M 13 trung diém ctia AC

va P 1a diém thay d6i trén doan thang MH (P khacM vaP khacH).
a) Ching minh rang BAO =HAC

b) Khi 4PB =90° chimg minh ba diém 5 O-P thing hang.

¢) Puong tron ngoai tiép AMP va dudng tron ngoai tiép tam giac BHP cit nhau tai
9( © khac P). Chirng minh rang duong thing PG ludn di qua mot diém ¢b dinh
khi P thay d6i.

Cau 5: (3,0 diém) Cho da giac déu 27 dinh noi tiép duong tron (9) . Chia 27 dinh
nay thanh 7 cdp diém, mdi cap diém nay tao thanh mdt doan thrfmg( hai doan théng

bét ky trong s6 # doan thiang dugc tao ra khong c6 dau mut chung).

a) Khi 7 =4 hay chi ra mot cach chia sao cho trong bén doan thing duoc tao ra

khong ¢ hai doan thang nao c6 do dai bang nhau.

b) Khi 7 =10 | chitng minh rf?mg trong muoi doan théng duoc tao ra ludn ton tai hai

doan thang c6 d6 dai bing nhau.



Cau 1:

a) Tur gia thiét, ta c6:
1 1 1 2017

P=(a+b+c) + + )= 3 =2018.——-3=2014
b+rc c+a a+bh 2018

b) Didu kién * *%'* #0 Ty phuong trinh suy ra ¥~ ¥ 0 Bay gio, ta viét
p g Yy yg

lai phuong trinh d cho dudi dang 13(¥= ») =77+ +37)

Tt day, ta c6 13~ ) chia hét cho 7.Ma (13:7) =1 nan ¥ ¥ chia hét cho 7.(2)
1

oty Zlfr - )+ if_.r +y)=—(x-y)
1 1 -

Mat khéc, ta lai co: ' 4
, ) 13(x- y) Ezh -y
Do d6 két hop véi (1) ta suy ra: 4 :
52
) v %0 CD<x-y<— , _
Tur d6, véichuy ¥~ Y *Y ta co danh gia 7 Két hop vdi (2), ta
X 4xy+y’ =13

duoc ¥~ ¥ =7 Thay két qua vao (1), ta tinh duoc

© o+ =18 e duge cap (99 thoa man

Giai hé phuong trinh *~ ¥V =7 va
yéu cau dé bai la G- ya 4-3),
Binh luin: O ciu b) hoc sinh ciing c6 thé st dung phuong phap phuong

trinh bac hai dé giai. Tuy nhién, do cac hé sé cua phuong trinh twong ddi 16n

nén khoi luong tinh toan s€ nhiéu vat va dé chan gia tri cua /.

Cau 2:



Cau 3:a) Gia sit b s6 "7 P)thoa mai yéu cau. D& thdy

1

x=-3 Do 0%  #2x +1=5x" +(x+1)" >0

a) Diéu kién nén tr phuong trinh ta

., . 1,
Ox” +2x+1 =0x" +—a”

suy ra X >0, Bay gio, dat ¢ =V6x+3t3 ¢o 3 nén phuong

o m{:+!—f =3Xa (a- 6x)a - 3x) =
trinh da cho viét lai thanh: 3 hay @~ 0X)a - 3x) =

T day ta c6 @ =3xhodc @ =6x
Véi @ =3x tacd 9% =6x+3 Tir day, voi chi y * >0, ta gidi dugc ¥ =1,
V6i a =0X | tg ¢o 36x° =6x +3 Tir day, voi cha y * > 0 ta giai duoc

_1+Jﬁ

12

1+4J13

Vay phuong trinh da cho ¢6 hai nghiém * =lva =~ 12

b) biéu kién: * =-2_ Tir phuong trinh tht ha1 suyra ¥ = 2 . Phuong trinh
thir nhat ctia hé co thé dugc viét lai thanh: ax =1+ D)
Ta thdy, néu *> 7~ 1thi VT > VP con néu * I thi nguoc lai. Do d6

x=y-1 (suyra ¥ = 1) . Thay vao phuong trinh thir hai ctia hé, ta dugc:

2.0y +1 :_1'+2’ hay (Jy+1-1)Y =0
Giai phuong trinh nay, ta duge ¥ =Y. Mot cach tuong Gng, ta c6 * =- 1
Vay hé phuong trinh c¢6 nghiém ) duy nhat la - 10)

O<mn<p

Phuong trinh di cho ¢ thé duge viét lai thanh (7 *M4 =p"" (1)

2018

trong d6 4 e T el TR T Rl
Néu 4 khong chia hét cho 7 thi tir (1), ta c6
2018 2019 2019

A=1yymtn =p~ " =m " +n

~ 2018 _ ~ .z
Tu do, dé thay m =n =1 ya P 2 mau thuan. Vay 4 chia hét cho 7.
Do m+n>1 nén tir (1) suy ra 7 +7 chia hét cho 7. Khi do, ta co:

A =2019m"" (mod p)



Do 4 chia hét cho P va 9 <" <P nén tir két qua trén, ta suy ra 2019 chia
hét cho P hay P =2019 Ty d¢, d& thiy 7 va n khéc tinh chin 18, hay m #n
Bay gi0, ta viét lai phuong trinh di cho dudi dang:

()" + ()" =2019"""" h (m+n)m - mn+n’)B =2019"""

ay '

Trong d6 B=(m )" - (m )" (n )+ (m Y V" + (0" )"

Do m #n pgp M - mn+n =(m-n)y +mn>1 _tirdo taco m’ - mn+n’ chia hét
cho 2019. Tuy nhién, di€u nay khong thé xay ra do
m” - mn+n =3n" (mod 2019)

£ 0 (mod2019)

Viay khong t6n tai cac s6 m, n, p théa man yéu cau cua dé bai.
P>l C s

b) Ta s& chirng minh 6 vGi dau bang dat dugc tai

L Pzl

hoan vi vong quanh cua bg nay). Bat dang thuc 6 twong duong véi

(x,y.z) =(0.1, E]I(VE‘1 cac

16x 16y 16z _ 8

- +— + — =—
v o+16 416 x+16 3

M
" 16X | ' 16y ‘ ' 16z
X-— +‘1'— - +‘:— - Zx+y+z-—

hay | y #1060 z +16 ] v +10] 3
Mot cach tuong duong, ta phai chimg minh

Xy’ yz zx 1

— +— + — =—
y +l6 zZ +16 x +16 3 (1)

Khong mat tinh tong quat, gia sir y nam gitra x va z. Ta co
yHlo=(y+4)y-2)7 +12y =12y

loy 1 v X :




,1'3': {,1':] o’ {:_r]
Panh gia trong tu, ta cling ¢o = +16 12 ¥ +16 ~ 12
Xy . yz . zx {_:_1;1': + 2 +zx”
Suy ra yi#lo 410 x +16 12 2)

Do y nim giita x va z ta c6 (¥~ Ny - x) =0

suy ra VIRYE Sy Ry 0040 S0T 40z Ty do, ta c6 danh gia:
07y X =yt x4z ) =p(x+z)
=y(3- y) =4-(4-(4- y)y- 1)
=4 ®
|

pP=
Tu (2) va (3) ta thu dugce (1). VAy min 6

Cau 4:



Loi giai.

Uep =Lz =los ) L,
a) Ta co 2 (tinh chat goc noi tiép chan cung). Ma

04 =08 nén E-ID :gBG’ suy ra
Hos + 28B40 =90°
Tir ddy, ta co 24CB +2840 =90° pay
B40 =90° - Ucs =Bac (v; HHC =907

vay B40 =8an



b) Xét tir gidc APHB, ta ¢ s =B =90’ (gt). Ma hai gdc nay cung nhin
canh AB nén tir gidc APHB ndi tiép. Suy ra

48P =HHP (cung chén cung AP). (1)
Xét tam giac AHC vuodng tai H c6 M 1a trung diém ciua AC nén MH = MC =
MA (duong trung tuyén bang nira canh huyén). Tir d6 suy ra

Urp =Huv =Man =8am =Ba0 =UBo ()

Tu (1) va (2), ta co 48P =4B0 nén cac tia BO va BP trung nhau. Tt d6 suy
ra ba diém B, O, P thang hang.
¢) Ta co tir gisc BQPH ndi tiép nén va hai goc BQP, BHP ¢ vi tri d6i nhau
nén

Bor =180" - Brp =Prc =Mrc
Mat khac, ta lai c6 MH = MC (ching minh trén) nén Wi =Mcr =Hes
Tur day, ta suy ra

Bop =Hca

Lai co tir gihc AQMP ndi tiép nén Aop =Hup =lrm (cuing chin cung AP).
Ma v =W+ Wor =2ben =8acs (tinh chat goc ngoai) nén
Bor =2Ucs

Tu do

Hos =HorP- Bor =HcE
Hai goc AQ B va AC B cung nhin canh AB nén ttr gidc AQCB noi tiép. Bay
gid, goi I 1a giao diém khac P cua PQ va (O). Ta c6

Bor =Bor =4cr =Hos



nén sdBA =sdBI hay BA = BL. Suy ra I 13 giao diém khac A cua cic dudng
tron (B, BA) va (0), tirc I ¢b dinh. Vay dudng thang PQ ludn di qua I ¢b
dinh.

Caus:

Loi giai. Ta danh s6 2n dinh cta da giac tir 1 dén 2n. Khi d6, do dai coa
doan thang ni hai dinh c6 thé coi twong tmg véi s6 luong cung nho nam
giita hai dinh d6, ciing chinh la chénh léch gitra hai s6 thi tu theo mod n r6i
cong thém 1. Sy tdn tai hai doan théng co do dai béng nhau trong dé bai
tuong Gng véi viée ton tai hai cap dinh c6 chénh 1éch gitra cac s thir tu bang
nhau theo mod n .

a) Ta can chi ra cach chia cip 8 s6 tir 1 dén 8 sao cho khong c6 hai cip nao
c6 chénh léch gidng nhau theo mod 4. Cu thé 13, (1, 4), (2, 6), (3, 5) va (7, 8)

véi cac chénh 1éch 14 3, 4, 2, 1, thoa min dé bai.




(a.b )la,.b,),....(a,.b, ]'cho cac s&

b) Gia st nguoc lai ton tai cach ghép cap
tir 1 dén 20 sao cho khong c6 hai s6 nao ¢ cung sé du khi chia cho 10. Suy
ra

|a, = b |+|a,- b, |+..+|a,- b, |=0+]1+...+9(mod 10)

=5(mod 10)

- b |+|a,- b, |+.4+|a,- b, |lé s6 1&. Chu N réng vO1 moi X, y

Do do, t(;)ng| @
nguyén thi [x — y| c6 cing tinh chén 1& v&i x + y. Két hop véi két qua trén, ta

(a, +b)+(a, +b,)+..+(a, +b,)

suy ra tong cling 1¢. Mat khac, ta lai co

(a, +b)+(a, +b ) +..+(a, +b,) =1+2+...+20 =210 13 sé chin. Mau thuin

nhan duoc cho ta két qua can chirng minh.
Binh luan. Viéc mo hinh hoa thanh viéc ghép cdp cac so khién bai todn sang

stia hon nhiéu boi da gia c6 kich thudce 2n = 20 trong cau b) khong d& dé vé.



