DE THI CHINH THUC

sG GIAO DUC VA DAO TAO TP. CAN THO

TRUONG THPT CHUYEN LY TU TRONG
J Cau l
Giai phuong trinh sau trén tap so thye:
' —15x% 4+ 7T8x — 141 =5¥2x - 9.

d Cau 2

Cho s6 nguyén duong n va d, <d, <d, <d, la 4 udc sd nguyén
duong nhé nhat cia n. Tim tat ca cac s nguyén duong n sao cho
n=d’+d’ +d:+d;.
J Cau 3

Trong mat phing cho géc xOy va hai diém A nim trén tia Ox, B
nim trén Oy sao cho tam gidac OAB can tai O. A [a mot duong thang
di dong khong di qua O, nhung luon di qua trung diém I cia AB va céat
cac tia Ox, Oy lan lugt tai cac diem C, D. Goi M la trung diéem cua
CD, N 1a giao diém cua OM va AB, H la hinh chiéu vuong goc cua N
trén CD. Khi A di déng, hay tim quy tich cua diéem H. '
Jd Cau 4

Cho a, b, ¢ 1a ba s6 thuc khong 4m thoa man a” + 4b* + 9¢” = 14.

Ching minh: 3b + 8c + abe < 12.
Jd Cau S

Ching minh rang tu 2011 s6 nguyén duong bat ki luon c6 thé chon
ra duge hai s6 ma tong hodc hiéu cua chung chia hét cho 4018.
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d Cau 6
2 2
Cho elip (E): XB | 3; =1 va dudng thing (A):\/gxu2y+4 = 0.
Goi B, C la giao diém caa (A) va (E), yg > yc va A 1a diém trén (E) sao
cho khoang cach ti A téi (A) la 16n nhat. Tim diém M trén (E) dé
khoang cach tit M t61 duong thang AB 13 16n nhat.




0 Cau 1
Phuong trinh da cho tuong duong
(x —5)" = —38x +5(5 + Y2x —9) - 9

Pat v =5+ ¥2x — 9, ta dugc hé phuong trinh
(x -5) =—-3x+5y -9 (1)
(y—5)° =2x-9 (2)

Trir theo vé phuong trinh (1) va (2), ta dugc:
(x - 5)" —(y —5)° = —5x + by

& (x—y|(x -5 +(x -5}y —5)+(y -5 +5/=0 (3)
Do (X -5 +(x=5)y -5)+(y —5)° +5=
2 .
:[x——5+é(y—5)] +§-(y-—5)2+5>0, Vx,y € R

Nén phuong trinh (3) tuong duong x =y
Tt (2)suyra (x—5) =2x -9« x° -15x° +73x - 116 = 0

ay
o (x-4x-11x+29=0 & | 11+ .5
X =
L 2
Vay tap nghiém cha phuong trinh da cho 1a S = {4; 11“2‘\/5; 11;\/5

d Cau 2 |
Luu y rang x° = 0 (mod 4) khi x chén, x* =1 (mod 4) khi x 18é.
Néu n 1a s6 18 thi tat ca cdc sd d, deu 1é va
n=d’+d2+d?+d>=1+1+1+1=0 (mod 4)

(diéu nay méu thuan).
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Vay ta ¢c6 n = 2k .
Néu 4 la ubc chlanthi d, =1 va d, =2, n=1+0+d: +d? khong
chia hét cho 4 (dieu nay méau thuan). Vay ta c6 n khong chia hét cho 4.
Nhu’ Véy {dln d:‘gn d;},: d4]’ — {1: 2: P, q}
hoac {d,, d,, d,, d,} = {1', 2. D, 2p} vdi p, q la cdc sd nguyén té.
Trong truong hop {d,, d,, d,, d,} = {1, 2, p, q} ta c6 n =3 (mod 4)
(mau thudn)
- Vay n = 5(1+p2) va n chia hét cho 5,nén p=d,; =5 va n=130.
Q Céu 3 '
e Chirng minh phan thuan:
Goi:
+ P la giao diém cua tia Ol
vl dudng tron (C) ngoai

tiép tam giac OCD.

+ J la giao diém cta tia OI
véi dudng thiang vudng géc
tia Ox tai A.

+ E, F lan luct 1a hinh chiéu
vuong goéc cua P trén fia
Ox, Oy.

Tu gia thiét ta co6:

—~ Néu C = A, kéo theo D = B ( hodc nguge lai) thi M=N=H =1.

—~ Néu C # Ava D = B, khi d6:

+ Tia OI la phan giac cua géc AOB = P 1a trung diém cung CD
cia (C) > PM L CD. Tu d6 E, M, F thudc duong thang Simson
cia diém P d6i vé6i tam gidec OCD

+ Ciing do tia OI la phan gigc cia AOB nén EF 1 OI = EF // AB

+ AJ, EP cung vuong géc v6i Ox nén Ad // EP.

Tu d6 theo dinh ly Thales ta cé:

OJ OA ON

OP  OE OM _

Vay H nim trén dudng tron (T) dudng kinh 1J. Do céc tia Ox, OI va

cac diéem A, B ¢0 dinh nén I, J ¢6 dinh = (T) ¢6 dinh.

~ NJ/PM=NJ L CD= N, H, J thing hang.
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e (161 han quy tich:
Goi: C;, D, lan lugt 14 c4c diém thude Ox. Oy sao cho IC; // Oy va
ID, // Ox; H;, H; 1an lugt 1a giao diém cta (T) véi IC, va ID,. Khi
d6 C chi ¢6 thé nam ngoai doan OC,; va D chi c¢6 thé nim ngoai
doan OD;. Suy ra H thudc cung H,H, chda I cta dudng tron (T)
(trtr 2 diem H,, H,).

e Ching minh phan dao:
Trén cung ﬁ:ﬁ; chta I cua duong tron (T) ta lay diem H’.
Goi C', D’ 14 giao diém cda IH’ lan lugt véi Ox, Oy; P’ 1a giao diém
cua tia OI véi dudng tron ngoai ti€p AOC’D’; E’. F’ lan luot la
hinh chiéu vudng géc cia P’ trén Ox, Oy, N’ 1a giao diém cda JH’
vel AB; M’ 1a trung diém cda C’D’. Ta cin ching minh O, N, M’
thiang hang.

That vay goi N” la giao diém cia OM’ v6i AB. Khi d6 theo ching
minh phan thuan ta ¢6:

0J' OA ON"
OP" OE' OM
= N'J LC'D'= N",H,dJ thiang hang = N"'= N’
Vay O, N°, M’ thang hang (dpem).
e Két luan: Quy tich H 1a cung ﬁ:ﬁ: chita I cua dudng tron (T) (tru
2 diém H,, H,).
- Cau 4
Bat dang thice da cho tuong duong: 6b + 16¢ + 2abe < 24 (1)
+ Ap dung bat dang thuec Cauchyfta co:
6b +16¢ < 3(b* + 1) + 8(c* + 1) = 11 + 3b? + 8¢?
=11+ (a”® 4+ 4b®> + 9¢*) — a? — b? — ¢? =25-a" - b* - ¢?
Nén dé chiing minh (1) ta chi can chitng minh bat déng thdc:
a® +b* +¢® —1 > 2abe (2), véi a, b, ¢ khong am.
+ Do gia thiét a® + 4b® + 9c® = 14, bat ding thic (2) c6 thé viét lai
nhu sau: |
14(a® + b? 4+ ¢?) —~ (a? + 4b? + 9¢?) > 28abc
< 13a” + 10b* + 5¢? > 28abe

< (13a® + 10b* 4 5c*)ya? + 4b® + 9¢? > 28+/14abc.
+ Lai 4p dung bat dang thic Cauchy cho 28 s6 ta c6:

= N"J//P'M'
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13a% + 10b* + 5c* > 28%/(a%)" (b*)"(c?)* = 28'Ya*b'’c?

. , 2
va:  a’+4b? + 9¢? > 14'¥a%(b?)*(c?)’ = 14(1{"/ab4c9)
+ Do do:

(13a% + 10b? + 5¢%)Ja? + 4b? + 9¢?

‘ o
> 28%ah0e? \/14(%/313%9) — 9814abe.

Pang thite chi xay ra khi (a,b,c) =(1,1,1).

Bai toan dugc ching minh xong.
W Cau 5

Khi chia mé6t s6 nguyén duong bat ki cho 4018 thi cdc s6 du phai

thudc tap {0,1,...,4017} |

Trong cac sd du trén ta chia thanh ting nhém sau:

+ Nhom thd nhdt gdm nhitng s6 khi chia 4018 ¢6 s du bing 0

+ Nhém tha hai gom nhitng sé khi chia 4018 cé s6 du bang 1 hosc
bang 4017.

+ Nhém thd ba gom nhitng sé khi chia 4018 ¢6 sé du bang 2 hodc
bang 4016. '

+ Nhém thit 2009 gom nhitng s6 khi chia 4018 ¢é s6 du bing 2008
hoac bang 2010.

+ Nhém tha 2010 godm nhitng s6 khi chia 4018 ¢é s6 du bang 2009.
Nhu vay cé tat ca 2010 nhém, ma lai ¢6 2011 s6 nén theo nguyén li
Dirichlet gitta ching phai ¢6 hai s6 ma sd du trong phép chia cho
4018 roi1 vao cung mot nhoém.

Pay 1a hai s can tim vi néu hai s6 nay ¢6é s6 du bang nhau thi hiéu
cia ching chia hé&t cho 4018, néu ching c¢6 s& du khdc nhau thi
tong cda ching chia hét cho 4018.

J Cau 6
Gol A(2V2sint; 2cost) € (E), t € [O; 21{

)

T .,.
42s1in|t — —|+ 4
|4sint —4cost + 4| B \/_sm{ 4] i
- J6 J6
Nhu vay d(A; (A)) 16n nhat khi

Ta c6 d(A,(A))=
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sin{t

d(A; (A))=0 = sin{t

T 3T
=1=t=—= A(2,—V2);
4) . (2:—J2)

Phuong trinh (AB): (2 + \/ﬁ)x +2y—4 =0

d(M,(AB)) =

] . t =0 = B(0; 2)
= =
4] J2 Tt = 3?“ — C(=22: 0)

nhu vay d(M,(AB) 16n nhat khi

sin(t

‘ . T T
2+ V2)2v2sint + 4cost — 4 8\/551n[t ‘ 8]0058 4
Jlo+42 J10 + 442
| ;) — 1=t = 1? = M(—2J§sin3;; 2cos—3§3)
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