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UBND QUAN BA DINH DE THI CHON HSG CAP QUAN
PHONG GIAO DUC VA PAO TAO CAC MON VAN HOA VA KHOA HOC LGP 9
NAM HOQC: 2022 — 2023

Ngay thi: 29 — 11 — 2022
Thot gian lam bai: 150 phit

Cau 1. (5,0 diém)
(1) Giai phuong trinh 22 + 2 — 3 = 3z — 1.
(2) Xét cac sb thue o,y thda man 22 +y? — 42 + 2y +5 =0, tinh P = (x — 1)2922 4 (y + 2)22,
Cau 2. (5,0 diém)
(1) Cho céac sb6 nguyen a,b,c thod man a — b + ¢ va ab 4+ ¢ déu chia hét cho 5. Chting minh ring
a? + b% + % chia hét cho 5.
(2) Tim tét ci cac sd nguyén duong n sao cho 2371 . 57+ 4 96 1a s6 chinh phuong.
Cau 3. (2,0 diém) V6i céc s6 thuc a, b, c théa man 0 < a,b, ¢ < 2 va a + b+ ¢ = 4, chitng minh
4<V1+ab+vV1+bc+V1+ca<5.

Cau 4. (6,0 diém) Cho tam gidc ABC nhon (AB < AC) ndi tiép dudng tron (0O). Céc duvong cao
AD, BE,CF cat nhau tai diém H. Goi M la trung diém ctia BC. Vé duong kinh AK ctia (O).
(1) Chiing minh ba diém H, M, K thang hang.
(2 Goi P la giao diém ctia AK véi BE va Q la giao diém ctia AD véi BK. Chiing minh ZBAD =
/CAK va hai tam giac AEP va BD(Q dong dang.
(3) Chting minh DFE chia d6i doan thang PQ.
Cau 5. (2,0 diém)
26 —1
1
(2) Cho tam giac déu A; B1Cy. Véi méi s6 tu nhien n = 2,3,4,5,6,7, goi Ay, By, C,, tuong ting la trung
diém cac canh B,,_1Cy—1,Cn_1An_1, An_1Bn_1. Tat ca cac dinh A;, B;, C; dugc t6 bdi ding mot
trong hai mau xanh hodc dé tuy ¥ v6i i = 1,2,...,7. Chitng minh rang trong 21 dinh A;, B;, C; v6i

() Tim tat ci cic cap sb6 ty nhién (z;y) thod man z # 1 va y? =

i=1,2,...,7 luon ton tai 4 dinh dugc to6 ciing mau va 1a 4 dinh ctia mot hinh thang can.
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Cau 1. (5,0 diém)
(@ Giai phuong trinh 22 + 2 — 3 = 3z — 1.
(2) Xét cac sb thyc x,y théa man x? 4+ y% — 4z + 2y + 5 = 0, tinh P = (z — 1)2022 4 (y + 2)2023,

Loi giai.
(1) Diéu kien xéc dinh la z > 1. Binh phuong, chuyén vé, phan tich, ta thu duge phuong trinh hé qua
(x—2)<a:3+4:1:2+3x—9) ~0.

. . . 13
Chu ¥ rang ta c6 thé dat them dieu kién 224+ 2 —3 >0, kéo theo = > 1o Do do

13)\° 13\ 2 13 3857

3 2

4 —9> (=2 4= ) —9=2" 1.
x°+4r"+3x—9 <10) + (1()) +3(10> 9 1000>0

Thit lai, phuong trinh da cho ¢6 nghiéem duy nhat 1a z = 2.
(2) Déng thiic & gia thiét da cho tuong duong véi
(=2%+(y+1)*=0,
ti d6 ta c6 x = 2 va y = —1. Nhu vay
P=(2-1)202 4 (_142)2028 — 9,

Cau 2. (5,0 diém)
(1) Cho céc s6 nguyen a, b, c thod man a — b+ ¢ va ab + ¢? déu chia hét cho 5. Chiing minh ring
a® 4+ b? + ¢? chia hét cho 5.

(2) Tim tét ci cac sb nguyén duong n sao cho 2371 . 57+ 496 1a s6 chinh phuong.

Lo giai.
(D Tt cac gia thiét da cho ta ¢6 a — b + ¢ chia hét cho 5 va
4ab + 4c® = 4a(b — ¢ — a) + 4a® + dac + 4c* = 4a(b — ¢ — a) + (2a + ¢)* + 3¢
chia hét cho 5, dan dén (2a + ¢)? + 3¢? chia hét cho 5. Chd ¥ ring mot sé chinh phuong khi chia
cho 5 chi c6 thé nhan s6 du la mot trong cac s6 0,1, 4, do dé ta xét cac trudng hop sau.
O Néu ¢? =4 (mod 5) thi ta c6
(20 +c¢)*> = -3c*=—-12=3 (mod 5),
suy ra ¢ khong 1a s6 chinh phuong, mau thuin.
O Néu ¢ =1 (mod 5) thi ta c6
(20 +¢)> = -3c*=-3=2 (mod 5),
suy ra ¢ khong la s6 chinh phuong, mau thun.
O Néu ¢? =0 (mod 5) thi (2a + ¢)?> = —3c¢? = 0 (mod 5), khi d6 c& a va ¢ chia hét cho 5, kéo
theo cé a, b, c déu chia hét cho 5, tit d6 c¢6 a® + b + ¢? chia hét cho 5.

(2 Vé6in > 3, taco 23" 1.57T1 196 chia hét cho 32 nhung khong chia hét cho 64, do d6 23"~ 1.57*1 196
khong 1a s6 chinh phuong, mau thuan. Véi n = 1,n = 2, thit triyc tiép, ta thiy ching déu théa man
yéu cau bai toan.

[l
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Cau 3. (2,0 diém) Véi cac s6 thyc a, b, c théa man 0 < a,b,c < 2 vi a + b+ ¢ = 4, chitng minh
4<VI+ab+V1+bc+V1+ca<h.

Loi giai.

Ap dung bét ding thic AM — GM ta c6
5) 5) ) 25 1 /25 1 /25
g\/1+ab+§\/1+bc+§\/l+ca 2( +1+ab> 2(9+1+bc)+2<9+1+ca)

9
1 1
:—7+§(ab+bc+ca)

3

<17+1< +0+ )2

S3 T\ ¢
25

?7
do d6 V1 +ab+ /1 +bc++/1+ ca < 5. Dadu bing x4y rataia =b=c =

C»J\OT

Tiép theo, ta phat biéu bat ding thitc b dé: Véi moi s6 thyc duong x,y ta luon c6
Vitz+/1+y>/1+z+y+1

Phan chimg minh bat ding thitc nay xin nhuong lai cho ban doc. Ap dung bat ding thitc ben tren ta c6

Vi+ab+V1+be+vV1+ca>1+V1+ab+bec+V1+ca>2+V1+ab+be+ ca
Mit khac, tir gid thiét 0 < a,b,c < 2 ta con ¢6 (a — 2)(b— 2)(c — 2) < 0, kéo theo
abc — 2(ab+bc+ ca) +4(a+b+c) —8 < 0.
Chi ¥ rang a + b+ c = 4 va abe > 0, tit d6 ta c6 ab + be + ca > 4. Do d6
2+ V1+ab+bc+ca> 2+\/m—2+\[>4
Bat ding thic da cho duge chiing minh. O

Cau 4. (6,0 diém) Cho tam gidc ABC nhon (AB < AC) ndi tiép dudng tron (O). Cac dudng cao
AD, BE,CF céat nhau tai diém H. Goi M 1a trung diém ctia BC. Vé duong kinh AK ctia (O).
(1) Chitng minh ba diém H, M, K théng hang.
(2 Goi P la giao diém ctia AK v6i BE va Q la giao diém ctia AD v6i BK. Chitng minh
/BAD = /CAK va hai tam giac AEP va BDQ dong dang.
(3) Chiing minh DFE chia d6i doan thang PQ.

Lai giai.
(1) T gidc BHCK c6 cac cap canh bén song song do chiing cliing vuong goc véi AB, AC, suy ra tit
giac BHCK 1a hinh binh hanh. Vay doan HK di qua trung diém M cia BC.

(2) Ké dudng kinh BL ctia duong tron. Ta c6
/COK /ZCOB ZBOK

LOAK = - -
2 2 2
_ 180° — 2/0BC  180° — ZOBK
2 2
- /KBC
= /HCB
= /BAD,

tit day két hop v6i LAEP = ZBDQ ta c6 hai tam giac AEP va BD(Q dong dang.
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(3) Lay T déi xiing P qua AC. Tit cach dyng diém T va tit cap dong dang vita chitng minh ta c6
BD QD QD
AE PE TE’
Mt khéc, do hai tam giac BHD va AHE dong dang nén

BD HD
AE  HE’
_HD QD o o 3 ) o
Do do TE = TR Theo dinh 1i Thales déo thi DE || TQ. Tam giac PQT c6 DE || QT va E la

trung diém PT nén DE di qua trung diém ctia PQ. Bai toan dudc chiing minh.
O

Cau 5. (2,0 diém)
zf —1
1
(2 Cho tam giac déu A;B1Cy. V6i mdi s6 tu nhien n = 2,3,4,5,6,7, goi A,, By, C, tuong ting
la trung diém cac canh B,,_1Cp_1,Cpn_1An_1,Ap_1Bn_1. Tat ca cac dinh A;, B;, C; dudc to
béi diing mot trong hai mau xanh hoac dé tuy y véi i = 1,2,...,7. Chiing minh réng trong
21 dinh A;, B;,C; v6i i = 1,2,...,7 luon ton tai 4 dinh dugc t6 ciing mau va 1a 4 dinh cta

mot hinh thang can.

(1) Tim tat ci cic cap sb6 tu nhien (z;y) thod man z # 1 va y? =

Loi giai.
(D) Gia st ton tai cap sb ty nhien (z;y) thod man. Ta cé
y? = <J:3+1> <x2+x+1).
Do ged (a:+1,x2+:1:+1) = ged (xz—x+1,x2+x+1) =1 nén ta c6

ged (a:3+1,x2+:r+1> =1,
kéo theo z2 + 1 va 22 4+ 2 + 1 1a s6 chinh phuong. Mat khéc, do
<P+ r+1< (ac—l—l)2
nén ta suy ra 2 + x + 1 = (z + 1) T d6 ta tim duge z = 0, kéo theo y = 1.
(2) Néu ton tai cac diém B;, Cy, B;, C; dugc t6 ciing mau, hién nhién hinh thang B;C;C; B; can. Ngugde

lai, néu B;, C; khac mau nhau véi moi 4, < 7, do ¢6 7 doan B;C; va chi ¢6 ding 2 cich t6 mau
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2 dinh ctia 1 doan 4y (14 xanh — d6 vA d6 — xanh) nén ton tai it nhat 4 doan cing cach t6 mau.
Khong mét tong quat, ta gia st cac diém By, By, B., By dudc t6 xanh, cac diém C,, Cy, C,., Cy dudc
to do. Trong 4 diem A,, Ay, A., Ag, ton tai it nhat 2 diém cling mau, gid st Ay, Ay cliing mau xanh.
Lic nay hinh thang A, A, ByB, can. Vay ta c6 diéu phai chitng minh.

O
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