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UBND QUAN HAI BA TRUNG PE THI HQC SINH GIOI CAP QUAN
PHONG GIAO DUC VA DAO TAO Nim hoc: 2024 — 2025

PE CHINH THUC A o
Mo6n: Toan 16p 9

Thoi gian 1am bai: 150 phat (Khdng k€ thoi gian giao dé)

Bai 1 (5,0 di&m)

3\/;:x+2

y

3\/*:y+2.

X

1) Giai hé phwong trinh

2) Cho a,b,c 1a cac s6 thuc duwong théa man dong thoi cac didu kién a’ +b° =9;b° +¢° =16 va

b*> = ac. Tinh gid tri cia biéu thicc S =ab +bc.

Bai 2 (5,0 diém)

1) Cho a,b 1a cac s6 nguyén dwong théa man a” + b chia hét cho 4. Chitng minh a* +b” chia hét
cho 4.

2) Tim céac s6 nguyén x,y thda man x(y3 + 1)— ¥’ =2y 1.

3) Cho m,n la cic s6 nguyén dwong thoa man m’ + 6n° +2 1a 14p phwong clia mot sé tw nhién,
dong thoi n? +4m + 8 1a s6 chinh phwong. Chitng minh m* + 4n 1a sd chinh phwong.

Bai 3 (2,0 diém)

Vi a,b,c 1a cac sO thuc théaman 0< a,b,c <3 va a+b+c =6, xét biéu thirc

T=a(a—2b)+b(b—2€)+c(c—2a)

1) Chirng minh 7> -12.

2) Tim gia tri lén nhit cda T .

Bai 4 (6 diém)

Cho tam gidc 4BC nhon (4B < AC), ndi tiép dwong tron (0), dwong kinh 4K . Cac dwdng cao
AD,BE,CF cat nhau tai trwc tAm H . Goi M, 1an lwot 1a trung diém cua cac doan thing BC, AH
.Goi N la diém d6i xirng véi M qua O.

1) Chirng minh M/ 1a dwong trung trwec cua EF va M la trung diém cta HK .

2) Puong thang qua 4 vudng géc voi AN cit dudng thang qua B va vudng goc voi BC tai P.
Chirng minh OA vudng géc v&i EF va hai dwong thing AP va MH cat nhau tai mot diém trén
duong tron (O).

3) Chitng minh CP di qua trung diém cta doan thang 4D.
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Bai 5 (2,0 diém)
Goi T 1a tap hop tit ca cac s6 tw nhién cb ba chir s6, ma moi chir s6 cua ching déu l1a chir sé 1é.

1) Thay gido chon ngau nhién mot sé tir tp T. Tinh xac suit ctia bién c¢6 “S& dwoc chon chia hét
cho 5”

2) Ta goi s6 tw nhién c6 9 chit s6 abcdefghi 1a mot s6 tot néu cac sé abe,def , ghi 1a cac phan tk

(khdng nhit thiét phan biét) ctia tip T, dong thoi abe + def =10.ghi
a) Chi ra mot so tot cé 6 chit s6 giong nhau

b) Héi c6 tat cd bao nhiéu s6 tt?
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HUONG DAN GIAI CHI TIET
Bai 1 (5,0 diém)

3\/—:x+2

y

i
e

2) Cho a,b,c 1a cac s6 thuc duwong théa man dong thoi cac didu kién a’ +b° =9;b° +¢° =16 va

1) Giai hé phwong trinh

b*> = ac. Tinh gid tri cia biéu thicc S =ab +bc.
Lo gia
1) biéu kién xac dinh: x>0,y >0

Tir gid thiét c6 x+2 =3yv/x va y+2=3xy

Suyra x—y= 3\/7(\/7 \/—) 3\/\/;+y\/_x

e
NS

Néu x#y thi —1= >0 (vOly)

Dodé x=y
Suy ra x+2=3x/x

(Vo -1)(3x+2x+2)=0

Ma 3x+2Jx+2>0nén +/x =1 hay x=1
Vay x=y =1.
2) Tir gia thiét c6 a’ +2b* +¢* =25 suy ra (a+c)2 =25,ma a va c la 2 s6 thwc dwong

Suyra a+c=5
Laicé ¢’ —a’=16-9=7 do dé (c—a).5=7hay c—a:%

Suy ra C:E,azg nén b:2
5 5 5

Dodé S=b(a+c)=12.Vay S=12
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Bai 2 (5,0 diém)
1) Cho a,b 1a cac s6 nguyén dwong théa man a” + b chia hét cho 4. Chitng minh a* +b” chia hét
cho 4.

2) Tim céac s6 nguyén x,y thda man x(y3 + 1)— ¥’ =2y 1.

3) Cho m,n la cac s6 nguyén dwong thoa man m’ + 6n° +2 1a14p phwong clia mot sé tw nhién,

dong thoi n? +4m + 8 1a s6 chinh phwong. Chitng minh m* + 4n 1a sd chinh phwong.
Lo gidi
1) Trwéc hétdo a” +b5:4 nén a va b cung tinh chdn 1é

Dé thdy néu a,b cung chdn thi a* va »” cling chia hét cho 4 nén a“ +b":4 (diéu phai chitng
minh).

Ta xét trwong hop a,b cunglé

Khong mat tinh tong quat gid st a >b

Co a"+b" —a"—b" =a"(a*" —1)=b"(b*" -1)

Ma a,b1énén a—b:2suyra a*” =1(mod 4) va b"" =1(mod 4)
Do d6 a“+b" —a’ —b":4

Ma theo gia thiét c6 nén o +b":4

2) Taco: x(y*+1)—x’ =2y° —1(diukién: x,y € Z)

X +x—x =2y -1

y(x-2)=x"-x-1

Néu x =2 thi VT =0,VP # 0 (loai)

3
Suyrax_xl:ya
x—2

7 . \ ‘x _x_l \ A 2 A ~ =A
Do d6 x’ —x—1ix-2 va ———— lalap phwong cia mot s6 tw nhién.
x_

Suyra x’ —8—(x—2)+5ix—2 hay 5ix-2
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Truong hop 1: x—2=-5hay x=-3(théaman xeZ)

Suy ra y’ =5 (loai)
Truong hop 2: x—2=-1hay x=1(thbaman xeZ)

Suyra y’ =1hay y=1(théamin yeZ)
Truong hop 3: x—2=1 hay x =3 (thdaman xeZ)

Suy ra y’ =23 (loai)
Truonghop 4: x—2=5=>x=7(théaman xeZ)

Suyra y® =67 (loai)
Vay x=y=1.

3) Cho m,n la cac s6 nguyén dwong thoa min m’ + 6n° +2 1a14p phwong clia mot sé tw nhién,

dong thoi n? + 4m + 8 1a s6 chinh phwong. Chitrng minh m” +4n 13 s6 chinh phuwong.
Truéchétdo m’ +6n> +2>m’,n* +4m+8>n’

Ma 6n° +2#3m’ +3m+1 (mod 3) va 4m+8 % 2n+1 (mod 2)

Nén m® +6n* +22(m+2); n* +4m+82(n+2)

6n° +2>6m’>+12m+8; 4m+8>4n+4

n>m’+2m+1,; m+1=n

n>m+1; m+12n

Suyra m+1=nnén m’ +4n =(m+2)2 la s6 chinh phwong.

Bai 3 (2,0 diém)
V&i a,b,c 1a cac s6 thuc théaman 0< a,b,c <3 va a+b+c =6, xét biéu thirc

T:a(a—2b)+b(b—20)+c(c—2a)

1) Chirng minh 7> -12.

2) Tim gia tri lén nhit cda T .
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Lo giai
1) Tacé: T :(a+b+c)2 —4(ab+bc+ca) :36—4(ab+bc+ca)

Mit khac do (a—b)2 +(b—c)2 +(c—a)2 nén a’ +b’+c*>ab+bc+ca

(a+b+c)2
3

Suy ra ab+bc+ca< =12

Dod6 T>36—-4.12=-12

Diu "=" xdy ra khiva chikhi a=b=c=2.

2)Vi0<a,b,c<3 nén (3—-a)(3-5)>0.Suyra ab>3a+3b-9
Twong tw c6 bc >3b+3¢c—9; ca>3c+3a-9

Do dé ab+bc+ca26(a+b+c)—27=9

Suyra 7<36-49=0

DAu "=" x4y ra khi va chi khi trong ba s6 a,b,c c6 2 s6 bang 3, 1 s6 bang 0.

Bai 4 (6 diém)

Cho tam gidc ABC nhon (4B < AC), ndi ti€p dwong tron (O), dwong kinh AK . Cac dwong cao

AD,BE,CF cat nhau tai trwc tAm H . Goi M, Ian lwot 1a trung di€m ca cac doan thang BC, AH

.Goi N la diém d6i xtirng véi M qua O.
1) Chirng minh M/ 1a dwong trung trwec cta EF va M la trung diém cta HK .

2) Puong thang qua 4 vudng géc véi AN cat dwong thang qua B va vudng goc véi BC tai P.
Chirng minh 04 vudng géc véi EF va hai dwong thang AP va MH cat nhau tai mot diém trén

duong tron (O).

3) Chitng minh CP di qua trung diém cta doan thang 4D.
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Loi giai

1) Do ABFC vuéng tai F va ABEC vubngtai E c6 M latrung diém BC

Suy ra MB = MC = MF = ME (dwong trung tuyén tam giac vuong).

Mit khac AAFH vudngtai F va AAEH vudngtai E c6 I 1atrung diém AH
Suy ra IA=IH = IE = IF (dwong trung tuyén tam giac vuong).

Cé ME = MF,IE = IF suy ra MI 1atrung trwc cia EF (diéu phai chirng minh).
Do AK la dwong kinh ctia (O) nén BA 1L BK,CA L CK .Suyra BK//CH,BH // CK

Do d6 BHCK 1a hinh binh hanh nén HK va BC cét nhau tai trung diém moéi dudng.
Ma M latrung diém BC nén M ciing la trung diém ciia HK (diéu phai chirng minh).
2) Do O virala trung diém AK virala trung diém MN nén ANKM la hinh binh hanh.

Suyra AN // KM .Do d6 AP 1L MH

Goi T la giao diém cua 4P va MH , khi dé c6 ATK =90° nén T thuoc duwong tron dwong kinh
AK hay duong tron (O).
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Do d6 AP va MH cat nhau tai diém P trén dwong tron (O) (diéu phai chirng minh).
Do MB = MC = ME = MF nén BFEC noi tiép dwong tron dwong kinh BC

Suy ra A/E?’:A/R’:A—gcz90°—O/A\E

Do d6 AO 1 EF (diéu phai chirng minh).

3) Goi G la diém doi xrng véi B qua P.

Xét ABAP va ABKM cé6:

PBA=90°— ABC = MBK (do BA 1 BK va BP 1 BM)
BAT = BKT (gbc ndi tiép)

BP BM
Suy ra ABAP > ABKM (g — ¢) nén — = —— (canh twong &n
y (g-¢g) 21 BK (ca g irng)

Ma BG =2BP,BC =2BM nén BG = B—C
BA BK

Xét ABGA va ABCK c6:

BG _BC
BA BK

GBA = CBK

Suy ra ABGA » ABCK (c—g —¢)

Do d6 BAG = BKC , ma BKC =180°— BAC (hai gbc d6i dinh trong tir giac noi ti€p)
Nén C,A4,G thang hang.

Goi X la giao diém ctia CP va AD.

AX CX DX

Do AH // BG nén theo dinh ly Thales cé = = ,ma PG=PBnén AX =DX
PG CP BP

Vay CP di qua trung diém 4D (diéu phai chirng minh).
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Bai 5 (2,0 di€ém)
Goi T 1a tap hop tit ca cac s6 tw nhién cb ba chir s6, ma moi chir s6 cua ching déu l1a chir sé 1é.

1) Thay gido chon ngau nhién mot sé tir tp T. Tinh xac suit ctia bién c¢6 “S& dwoc chon chia hét
cho 5”

2) Ta goi sO tw nhién c6 9 chit s6 abcdefghi 1a mot s6 tot néu cac s6 abe,def , ghi 1a cac phan tir
(khong nhAt thiét phan biét) ctia tap T, dong thoi abc + def =10.ghi

a) Chi ra mot so tot cé 6 chit s6 giong nhau

b) Hoi c6 tat ca bao nhiéu sé tot?

Lo giai

1) Moi chit s6 tir hang tram, hang chuc va hang don vi ctia 1 s8 thudc T ¢6 5 cach chon do c6 cac

chirsd1&1a "1,3,5,7,9". Suy ra |T|=5" =125

D& mot s6 chia hét cho 5 thi chir s6 cudi phaila 0 hodc 5, ma T chi bao gom cac sé tw nhién dwoc
tao thanh tir cic chir s6 1é nén chit s6 cudila 5. SO cic s6 nhw vay la 5.5.1=25

Suy ra xac sut ctia bién c6 “S6 dwoc chon chia hét cho 5” 1a 122—55 :%
2) Truéc hét do abe + def =10ghi ma abc + def <2000 nén g <2
Suyra g=1

C6 100a+10b+c+100d +10e+ f =1000+100% +10i

100(a+d —h)+10(b+e—i)+c+ f—1000=0

Suyrac+ f:10 maO<c+ f <20 nén c+ f =10

Do d6 10(a+d—h)+(b+e—i)-99=0

Do a,b,c,d,e, f,g,h,i 12 cic chir s6 18 nén dit a =2a'-1,b=2b'-1, ¢ =2¢'-1,d =2d'1,
e=2e'-1,f=2f'"-1,g=2g'-1,h=2h"-1,i =2i'"-1(d,b,c\,d"e, [',g",I,i'€{1,2,3,4,5})

Tir d6 thay vao ¢6 10(a’+d' —h")+ (b +e'=i') =55 va c'+ f' =6
Suyra b'+e —i':5 ma -10<b +¢e' —i' <10 nén b’+e’—i'e{—5,0,5}

Nhwng do 55 khong chia hét cho 10 nén »'+¢' —i' # 0 dong thoi b’ +e' —i' > -5
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Suyrab'+e—i'=5a'+d —h' =5

Ma i'€{1,2,3,4,5} nén cin c6 6 <b'+ €' <10 v&i moi cach chon ciia b’ +e' thi c6 duy nh&t mot cach

chon i’ nén ta chi cAn dé€m s6 cach chon b',e'.

V&imoi gia tri b’ +¢’, ta chi cin chon b’ thisé c6 1 cach chon €, tuy nhién véi b'+¢' =7 thi
b'e'>2

Twong twvéi b'+e' =8thi b'.e' >3,b'+e' =9thi b',e'>4con b'+e'=10thi b'=¢'=5.
Suy ra so cach chon b',e' 1a 5+4+3+2+1=15 nén c6 15 cach chon »',¢',i".

Twong tw véi o,d’,h’ cling ¢6 15 cach chon, con ¢’ + /' =6 thildp luan twong tw cling c6 5 cach
chon.

Suy ra sé cach chon o' ,b',c",d', e, f',g' h',i' 1a 15.15.15=1125.
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