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CAC AT TOAN THI CHUN HOC SINH GI0) QUOC GIA PTT

NAM 2008

NGUYEN KHAC MINH

(Cuc Khdo thi vé Kiém dinh CLGD - B GD&DT)

WHAL 1. Hay xdac dinh 56 nghi¢m cia hé
phiweong trinh (dn x, y) sau:

X +) = 29

log.xlogsy = 1.
« Liri ban 1.1, Bai d3 ra la trudmg hop ricng
cua bai todn sau:

Bai 1*. Cho sd thuc a 2 17, Hay xdc dinh s6
nghiém cua hé phwong trinh (dn x, y) sau:

xl+y! =a (1) M
logsx.logy=1. (2)

L gidi bai 1* DE thiy, néu (x ; ¥) la nghi¢m
cuahé (Nthi x> 1,y >1 (3)

Tiép theo, co thé giai bai todn theo mgt trong
hai cach sau:

Cach 1. D§t logax =1¢, t> 0 (do (3)). Khi do,
|
x=3" va tr phuong trinh (PT)(2) c6 y=2'.
Vi thé, tir PT [I}u} ¢ PT (&n f) sau:
% +8 =a. (4)

D& thdy sb nghiém cua hé (1) bing s6 nghiém
duong cua PT (4).

l
Xét ham sb f(f) =9 +8 -atrcn (0 : + x).

E’ Inﬂ

,L

Tacéd f1(r) = 9.In9 n-—

1~..

, | R
Trén (0 ; + ), ¥y = 8" .In8 va y = = la céc

hiam nghich bién vi chi nhin gid tri duong. Vi

8 In8

. , r
dong bién. Suy ra, £'(r) 1a ham ddng bién trén
(0 ; + «). Hon nira, do

thé, trén khodng do, la ham

,f'[ l}f‘m = 18(In9 - In2***)(In27 - In16) < 0

nén 3 € (0: 1) sao cho () = 0. Do d5, 1a ¢d
bhang bien thién sau cua ham fr) trén (0 ; + oo):

(. 0 ___I'. B I +
If{r_i 0 B
fir) N Ay ="
Ata) —

Tir 46, véi lwu y ring 1) =17 - a <0, suy
ra PT (4) co ding 2 nghiém duong. Vi vy,
hé (1) ¢o tat ca 2 nghi¢m.

Céch 2. Taco PT (2) < In()In(y”) = In8.In9 (2
Pat ¥ =L twrPT(I)tacod y' =a-1

Theé vao (2') ta duge PT (an 1) sau:
Inr.Inja = 1) = In8.In9 (49

Hon nira, tu{]} suyra | <t <a-1. Dodd,
dé lhix $0 nghiém cia hé¢ (1) chinh b.’ing )
ngh|¢m thujc khoang (1; @ 1) cta PT (4').

Xét ham s6 g(1) = Int.In(a = 1) = In8.In9 trén
Infg=r) Ini

Trén(l;a=1), y=Inl@a-1) vd y=- lacéc
ham nghich bién va chi nhin gid tri duong.

. o ok .2
=Infvi y = — li céc him dong bicn va

a—t
chi nhin gid trj duong Vi thé, y= =0
!
vi y= LS la céc ham nghich bién trén
a-I

(1: a=1). Suy ra g'(r) 1 ham nghich bién trén




khodng d6. Hom nira, do g{g)-ﬂ nén ta c6
bang bién thién sau cia ham g(f) trén (1 ; a-1):

)
/

£

"
{5~

~Ing.In9 ~ In8.In9

Via2 17 nén "—:—'zn vi "T"zs:doda.

g[-‘”']zh[f‘.*’}h[“:']-mam 2 0. Vi thé,
2 2 J\ 2

tir bang bién thién trén suy ra PT (4) ¢6 ding
2 nghi¢m thufc khodng (1: @ - 1). Vi viy, hé
(1) 6 tit ca 2 nghiém.

< Chi ¥. 1) Cic két qua di duge sir dung dé
chimg minh tinh don di¢u cia cac ham (1) va
£10) ¢ cic ki giai trén ndm trong pham vi ndi
dung giang day mén Todn cho hoc sinh Iép
10 chuyén Todn theo hudng din cua Bo
GD&DT. Trong ki thi chon hoc sinh gioi
qudc gia Iép 12 THPT médn Todn, cic thi sinh
duge phép sir dyng cdc két qua do nhu két
qua sich gido khoa (SGK) theo quy dinh cia
B GD&DT tai céc cong viin sb 11636/THPT,
ngiy 25/12/2000, via 1403/THPT, ngiy 25/02/2002.

2) Cé the chimg minh ham £ '(n) ddng bién
trén (0;+w) va ham g'(r) nghich bién trén
(1 ; @-1) bang cich xét diu cua £(r) va g"(r)
rén cic khoang do.

3) Véiaz 18, taco g{-;v]i‘-'ﬂ.\'ith!.u'ong

trudmg hop ndy, dé co duge két lujn vé sb
nghi¢m thujc khoang (1; @ ~ 1) ciia PT (4

khong cdn xét gia trj g[ﬂg—]] trong qua trinh

khao sit sy bién thién cia ham sé g(r) trén
khoing dé.

o Lo ban 1.2. - Co thé thiy, viéc gin cho a
céc gid tri cy thé khéng tao ra duge cic cich
gidi mdi (ngodi hai cach da wrinh bay trén
diy) cho cac bai todn cy thé nhin duge.

- Khi chon @ = 17, tir Bai 1* ta ¢6 thé 190 duge
bai todn khé hon v dep hom ve miit Toan hoe
so vai Bai 1. "Giai hé phuemg trinh (1) img v
a=17". (Ddpsé: (x; M =(3:2)va(x:¥) =
(2v2;39). Tiée ring bai toin vira néu khong
thé phii hop cho viée sir dung lim bai t0an thi
trong mt dé thi gdm 7 ciu vai thai lugng lam
bai 14 180 phat!

©BAI 2. Cho tam gidgc ABC c6 goc BEC la
goc nhon, trong do E la trung diém cua canh
AB. Trén tia EC Idy diém M sao cho BME =
ECA. Ki hiéu @ la 56 do ciiu goc BEC, hdy

tinh ti 56 MC theo a.
AR

* Lini ban 2.1. Bai di ra li truimg hop riéng
cua bai todn sau diy

Bai 2°. Cho tam giic ABC. Goi E la trung
diém ctia canh AB. Trén tia EC ldy diém M
sao cho BME = ECA. Ki hi¢u a la s6 do

.l

ciia goc BEC , hav tinh ti s6 % theo a.

Lai giai bai 2*. + D& thiy néu a@ = 90° thi
diém M ting voi diém C. Do dé, trong
truémg hop nay ta ¢ % =0=cosa .

+ Xét @ # 90", Nhin thy:

- Néu @ < 90° thi diém M nim ngoai doan
thing EC (h. 1).

A

Hinh |




Thit viy, tir & < 90° d& ding suy ra AC > BC.
Gia sir nguoc lai, M thuje doan EC. Khi d6, do
M khong the tring E, C nén M phii nim gitra
E va C. Do 46 ECA=BME=ECB+CBM .
Suy ra ECA>ECB. Vi thé, ruiu goi D la
giao cua dudng phin gide goc ACB va canh
AB thi D phai ndm giira E va A. Din t6i
CA DA

] € —=— <.

CB DB
Miu thuin nhin duge cho ta diéu mubn

chimg minh.
- Néu 90° < & < 180° thi diém M niim giira hai
diém E va C. (Chimg minh tuong ty trén) (h. 2).

Tiép theo, ta c6 thé gidi bai toan theo mét
trong hai cich sau:

Cach 1. (h.1 va h2). Dit ECA =
MBC = ¢.
Ap dyng dinh li sin lan lugt cho cdc tam gidc
ACE via BME, ta dugc
AC EA _EB _BM

sin(m=¢x) smﬁ smﬁ sing
Suy ra AC = BM. Tir 46, ap dung dinh li
cdsin lin lugt cho cic tam gidc BCM va ABC
ta duge
MC* = BC* + BM® - 2BC.BMcosp

= BC* +.-IC"—-1EC..-‘I'{.‘_£?_5¢*

= AB® + 2BC AC (cos ACB - cosg)

- m-4mx3hﬂ*’ﬁn‘*cf" *

g va

Ta cd.
-N&thnﬂnhnyﬁahldmﬁmt{hllh
ALH+¢ ﬂ+£CH+¢: B+p -p
I 2 2

va
2
- Néu diém M ndm ngodi doan thing EC (h. 1) thi
— p+ECB\+ ECB-p)
Aff-t-@'_( );’( -ECB va
ACB-p B+ECB-¢ p+j
2 -2 a2 P

=ECB.

Vi vy, tir (*) ta ¢6

MC = AB - 4(ACsinf)(BC.sin ECB)
AR - A(EAsina).(EBsina)
AB* (1 —sin‘a) = AB cos’a.

Suy ra £-|¢OW|
AB ’

Cdch 2. Goi F la giao diém thir hai (khic ﬂ
cia cdc dudng tron (AEC) va (BEM). De
thiy:

- Néu diém M nim gitra hai diém E va C (h. 3)

thnimlmngph nﬁlphinggmhanbm
tia dbi cla tia BA, doan thing BM vi tia MC.

Ncudi&nunhnnmhﬁmﬁnsﬂ‘{h 4)
thi F nim trong phin mjt phing gidi han béi
tia d6i cua tia AB, doan thing AC va tia CM.

M

Hinh 3

Hinh 4

Tir 46, do bdn diém 4, E, C, Fdéngw!n{m
:ilngnim trén mt dudmg tmn} va bon diém

B.E,F, Md&ngmn tacd FCM = FAB v

FMC = FBA. Do 86 AFCM «> AFAB. Suy
MC  FC b

AB FA

Cihgmwdongwmcunckbébﬁndllmnéu
trén, ta con ¢o .fI'FE ACE*BME=B."E Do
d6 AAFB cin tai F. Suy ra FE L AB, hay
AEF =90°. Dintsi FCA =90 )

Tir (1), (2) va do bon diém A, E, C, F dong

vién, suy ra A—Mg =sin FAC =sin FEC 3




DE thiy, tiy thudc vio vi tri twong ddi cia
diém M ddi véi hai diém E, C, ta sé o
FEC=a~-9%" hojc FEC =90~ .

Vi thé, tir (3) ta duge %:lmmL
+ Tém lai, trong moi trudmg hop (@ = 90°,
@ #90%, ta luon c6 -i’—g-=|mm|_

* Léi ban 2.2, - Su dung phuong phép cia
Cich 1, 1a con c6 thé c6 duge cic 1o gidi
khdc loi giai da trinh bay & trén (cho trudmg
hop a # 90"),

- O Bai 2, ¢6 thé thay gia thiét "géc BEC 1a
goc nhon" boi gid thiét "AC > BC" (dep hon
va “kin ddo™ hon!).

- C6 thé coi Bi 2 va Bai 2* ¢6 mirc d§ kho-
dé wong dwong nhau. Vi thé, viée ding Bai 2
(ma khong phai Bai 2*) lim bai todn thi
khong nhimg lam giim tinh hay va vé dep
Todn hoe cia dé thi. ma con khing c6 ¥ nghia
ding ké trong viée giam mirc do cla
dé thi. Tuy nhién, sy lya chon dé dim bio hai
diéu dudi diy:

+ Giam thdi gian dang cho viée trinh by 1&i
gidi cla bai todn;

+ Gilp thi sinh khong bj mit diém vi li do
"quén” khéng xét ddy du cic trudmg hop cb
thé xay ra,

<Nhin xét vé bai lim ciia céc thi sinh. Hiu
hét cac thi sinh giai dugc bai di ra déu khong
c6 lip lufn ndo vé vi tri wong ddi coa diém
M ddi véi cic diém E, C. Loi giai cho bai
todn cla cdc thi sinh d6, hién nhién, khéng
thé duge coi la hoan chinh. Tuy nhién, sau
khi cin nhic, T6 chim thi di quyét dinh
chim chudc cho cic thi sinh vé thiéu sét
néu trén.

D Bai 4. Cho day 56 thee (x,) diege xdc dinh
nhw sau .

x=0, 1122 Vil Xasg =24 % Ve moi

n=1,213 ...

Chiing minh rdng ddy (x,) c6 gici han hitu han
khin — + =, Hay tim gici han do.

LA gidi. Xét hm s f{x}-Z'H%. xéc dinh
trén ® .

Vaimdine N, 1a ¢ Xuos = flxasz) = Afixa)),
hay x..s = g(x,), trong d6 g & ham sd xic
dinh trén R va g(x) = f{fix)) vxeR (n

DE thiy, him s6 f giam trén R ; do d6, him
s g tang trén . Vi thé tir (1) suy ra: véi méi
ke{l;2;3; 4}, diy (xees), m € N, la diiy don
di¢u. Hon nira, tir cich xdc dinh diy (x,) dé
thiy 0<x,<2, ¥ne N'. Do dé, véi mdi k
€ {1, 2; 3; 4}, diy (x4ps) Ja dily hdi ty,

Véi mbi k € {1;2; 3; 4), dat lim x40+ s = @,
tacd 0 <a < 2. Hon nita, do ham sb g lién
wetrén R néntir (1) suyra gla) =ax  (2)

Xéthim s6 h(x) = g(x) - x wén [0;2]. Tacé

B =27 100y 1 <0, Vxe[0:2) (do
fix)+ x>0, ¥xe [0:2]).

Suy ra, him sb A giam trén [0 ; 2). Vi thé, s¢
¢ khong qui mdt diém x € [0 : 2] sao cho
h(x) =0, hay g(x)=x. Ma g(1) =1 (d€ thiy),
néntlr (2)aduge ax=1, vk e {1;2;3; 4).
Tir ddy, vi diy (x,) 1d hgp cia bén ddy con
{.u.u}n!n{x.}lﬁdiy h&iﬂl\'ﬁ Ilmh’ l.

o Liri bin. Bii todn trén c6 thé duge coi nhy
mdt "bai tip SGK" d6i véi hoc sinh cic lop
chuyén Todn. Vi thé, viéc cd 16i 55,83% téng
s6 thi sinh dy thi khéng gidi duoc bai todn,
thiét nght, 1d mt sy kién ddng duge cic hoe
sinh quan tim, khi chudn bj dy thi céc ki thi
chon hoc sinh gioi quoc gia mdn Todn Iép 12
THPT sdp téi,

<Nhin xét vé bai lam cia cic thi sinh.
Nhiéu thi sinh di gip ling ting khi giai quyét
bai todn do da tién hanh khio st tinh hdi w
vd tim gidi han cia ddy (x,) théng qua tinh
héi tu va gidi han cia chi hai diy con (x3,. )
va (xa), me N,

(Ki sau dang tiép)
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SIBAL 7. Cho tam gige ABC, trumg fuvén AD
Che dheong thang d vedng goc v dieemg
théng AD. Xet diém M nam trén d. Goi Eva F
leine Dot L tennge diém e MB va MC. Dieong
thanyg di qua E va vuong goc vai d cal dirgmng
thing AB wi P, dwemg thang & gua F va
viong oo v o ot dwemg thang AC e ()
Cluime minh ring dieomg thang o qua M va
ving gou v dieomg thang 1"Q luon di qua
ot dicm co dinh, ki diém M i ding trén
dueing thany o

Ldi gidi. Chon hé tryc toa 4§ Oxy ¢ O = D,
truc Oy trung véi dudmg thing DA. (Ban doc
ty v& hinh). Khi d6 Ox // d.
Pt OA4 = a; do A khong tring D nén a # 0.
VideOynén A =(0; a).
Goi(b; r]ﬂmﬁémﬂ“duﬁﬂbrmnb:ﬂ Vi
BﬁC:ﬁnu‘gvd'lnlnuqmﬂnénC (b ;=)
Suy ra AB=(b;c-a) vd AC=(=b~c-a). Do
86, ciic duémg thing AB va AC c6 PT 1

AB: (a-¢cx+by—-ab=0;

AC: (a+ckx-by+ab=0. (1
Ki ]'Ii#u [xu }H}Ii toa dé‘ cia M; do Med
nén [yud 12 khoang cich gilra d va Ox. Vi thé,
khi M di dong twén d thi x, thay doi va
¥ BiTr nguyén gid tri. it = h,1a cod

£=(‘E'”” ;3’1} vi F=f 2 'b;h"'].
2 2 2 "2

Goi d; la dutmg thing di qua E vi vudng géc
vai d, sﬁladubngﬁ:ﬁ.ngdlquaf'\ramng
géc voi d. PT ciia céc duimg thiing d, va d; la:

dy: x=b+r” vi dy: x=2M =2 (2)

Tur (1) va (2) suy ra

P.d ﬁAE= [b"'xj.r - {ﬂ-‘{'Hb-{-x“ )]‘

1 2 . 2.,’ .

Q=dynAC= ["" """:m(ﬂﬂ‘lixu -b}]1
2 2b

L

Do d6 PQ:[— —E"*').Vi viy, dudng

thing A di qua M(x,:h) va vudng goc véi
duimg thing PQ ¢6 phuong trinh

J‘L bc{ y=h)=0 hay

b‘{x-ﬂ)—{a_t“ —bc{}-—h+&—-1=ﬂ.

a a gy

—b{ x=xy )+

Suy ra, khi M di ddng trén d, duimg thing A

ludn di qua diém cb dinh (E Fr—-E-]. 0
a a

e Liri ban. Véi viéc duge chi din phuong
php gidi trude khi 1im bai, bii todn trén chi
6 thé sir dung ¢ kiém tra viéc thudc Ii thuyét
¢o bin trong pham vi chuomg trinh Hinh hoc
I6p 10 THPT (chuwong trinh chudn) hién hanh.
Truimg hop khing duge chi din phuong phép
giai trude khi lam bii, bdi todn trén ciing chi
c6 thé duge xép vao loai "bai tip SGK Hinh
hoc 10 theo chuong tnnh ning cao mon Toan
THPT hién hdnh". Vi thé, ciu hoi "Vi 520 6
1Gi 81,2% tdng s thi sinh dyr thi bj diém 0 &
bai todn trén 7" 12 mdt cau hoi cin duge nhimg
ngudi ¢ trich nhiém, tim huyé v6i phong
trido hoe sinh gioi Todn b;c phu thong, cung
nhr céc hoc sinh khd, giéi Toan bdc p
thong, quan tim gidi dap thoa ding.

DBAL 6. Cho x., v. = la ede 56 thare kiving cdm
i mot khae nhaw. Chirng minh rang




1 | (.
(W + e+ L -+ {24
x=»r (v=2y (=-x}
v deine hang xav ra khi nio ?
Léi gidi. Khdng mat tong qudt, gid st z > y >
x20.

Dit y=x+a, z=x+a+b; a b>0. Khi
d6, biéu thirc & vé trdi cia bit ding thirc cin
chimg minh dugc viét lai dudi dang

P(x,a,b)= (3x*+2(2a+b)x+a(a+b)) x

I 1
X | === .
[a* b? (n‘+ﬁ}"]
Taco

| | 1
PZzala+ b][a—l+ F+ @+ bl’)
B a+b+a{a+b]_ a

-

a b a+h
=142, 208, b
a b
-2+d‘{ﬂ+b}+ L
b? ala+b)
Déu bing & BDT cudi ciing xdy ra khi va chi
khi x=0va aa+ b)=b". Suy ra, diu bing &
BDT cila dé bai xiy ra khi va chi khi x =0 vi
y 5=
z 2

a+b

QBAI 8. Hoi co tit ca bao nhiéu sé e nhién
chia hét cho 9 ma mor xo gaim tii da 2008
chit 56 ve trong do co it nhat hai chit 56 97
Lot gidi. Gia sit X la tap hop gbm tit ci cic
50 ty nhién thoa min cic diéu Kién cia dé bai.
Theo bai ra, ta ciin tim | X |. Ki hi¢u:

A*= {aeM a cb khéng qua 2008 chir s6};

A = {aeA®*| a= 0 (mod 9)};

Ay = {aed| trong céc chir s cia a c6 ding k
chirs6 9}, k=0,2008.

Xét sb a bit ki thugc A*; gia sir @ c6 m chi
s6. Do khi viet thém cic chir s6 0 vio ngay
trude mt s& tw nhién 1a khong lam thay dbi
s& d6 nén bing cach viét thém 2008 — m chir
s6 0 vio ngay trudc sb a, ta c6 mdt bidu dién
cla a, mi trong biéu dién d6 ¢ ding 2008
chir 50, Ta goi biéu dién nhu viy 14 biéu dién

(*). D¢ ki hi¢u biéu dién (*) ciia a gm 2008
chir 56, duge ki hiéu 1an lugt (tir trdi qua phai)
boi @, @, ..., Gwes 12 ViEl @as.. s . Khi

do, A.-{a.a_n,.am. |trong céc chir b a,, a;,
@ms <0 ding & chir s6 9 wva

2008 —
Y a,=0(mod 91}. k=0,2008 .

i=l

Co thé tiép tuc gidi bai todn theo mét trong
hai cach sau:

Cach I. Ta co X = A\(Ay v A)). Tir 46, vi
Ag, Aic Ava Ay Ay = & nén

W= Al (Al+{4) .

Ta ¢ céc nhin xét sau:

Nhdn xét 1.1. |Ao| = 9%,

Chimg minh. Tt dinh nghia A, d& thiy
3. €Aokhi va chi khi aq e {0;1;2;...;8}
¥i=1,2007 v @yos = 9 — r, trong dé r li sb

byl
nguyén thudc doan [1; 9] mi r = 3. 4, (mod 9).
"-.

Suy ra, |4| chinh biing 56 ddy 2007 chir s6 ¢6
thé Iip duge tir céc chir sb 0, 1, 2, ... , 8.
Vi thé || =927,

Nhdn xét 1.2. |4|= 2008.97%

Chumg minh. DE thiy, sb (trong dang biéu
dién (*)) thude A, ¢6 thé duoe tao ra tir viée
thuc hién lién tiép hai budc sau:

® Bude 1. Tir cde chir 6 0, 1, 2, ..., 8, lip
diy gbm 2007 chir sb thoa man téng céc chix
s0 trong ddly chia hét cho 9;

® Bwoc 2. Vi diy lap duge & bude 1, ghi chix

s6 9 vio ngay trude chir sb diu tién hojic vio
ngay sau chit s6 cudi cing holdic vio giira 2

(1

chit 56 lién nhau cla ddy.
Lép ludn trong &n chimg minh Nhin xé
1.1, ta thiy ¢ cdch thye hién budce 1. Tir

86, do ¢6 2008 cich thuc hién bude 2 nén ¢o
2008.9°* phuong 4n thyc hién lién tiép hai
budc néu trén. M3i phuong an cho mdt sé
thugc A;, hai phuong an khic nhau cho hai so
khéc nhau. Vithé | 4 |=2008.920%,




. . 1020 -]
Tir céc nhin xét rén va do | Aj=l+——
1048 -2017.9" +8

: .

2008
Céch 2. Tacd X=|J A . Tir d6, vi 4o, A\, ...,

k=l

Axos 80i mt rdi nhau nén [ X| = 3°|4] ()

i=2
Ta ¢b nhiin xét sau:

Nhin xét 2. |Axo = | va | A |=97-4Cl,,
Yk=0,2007 .

Chung minh. Hién nhién ta ¢6 |Ases] = 1.
Xétke{0;1;2; ...;2007}.

DX thily, sb (trong dang biéu dién (*)) thudc A
¢6 thé duge to ra tir viée thyc hién lién tiép hai
bude sau:

® Budc 1. Chon k vj tri trong ddly gdm 2008 vj tri
trong rdi dién vao mdi vi tri mdt chit s6 9;

o Budc 2. VGi 2008 - k vj tri tréng con lai,
dién vao mdi vi tri mdt chir s6 khéc 9 sao cho
tong cic chir s0 dugc dién (6 budc niy) chia
hét cho 9.

Tuong ty phin chimg minh Nhin xét 1.1 &
Cich 1, ta chimg minh duge: ¢6 9 "~ cich
thyrc hign bude 2. Tir 6, do ¢6 Cly, cich thuc
hign budc 1 nén c6 9% 4~ C4, phuong én
thuc hién lién tidp hai budc néu tén. MG
phuong dn cho mét sb thude A, hai phuong dn
khic nhau cho hai s& khic nhau. Vi thé
| A | =922 Cllogs -

Tir Nhén xét trén va (2) ta duge
2007
X | =14 9207 Chy

k=l

nén tir (1) ta duge | X j=

| (2008
=+ Y Qo= L, —t?“‘“.ﬁh-l
I9' i=0 ]
= I+;{l (2008 Q28 2008 G20 -I)
_ IDM-ZU;T.W’ +8 9
L&i ban. Dva trén ¥ tuémg chimg minh céc

Nhin xét | va 2, ¢6 thé chimg minh duge két
qua tong quit sau -

"Cho k va n la cdc s6 ngwén théa mdn
| S kS n. Goi T la tdp hop tdt cd cdc 6 ne
nhién chia hét cho 9 ma moi sé gom téi da n
chit 56 va trong do co it nhdt k chit s6 9. Ta cé
IT|=1, néu k= n, va |T|=9"*'Ch, néu k <
n".Dwv&nqu'ﬂdﬂ"én, co thé tim |X] theo

i SooR
cing thiec |X|=§|A.|.
]

QBAI 3. Dir m = 2007, Hoi ¢ tdr e bao
nfuéu so e nhién n ma n < mvan2n + 15n + 2)
chvic hét chior m?
Lai gigi. DE thiy (m, 10) = 1. Do d6

m2n+ 1)(5n+ 2) =0 (mod m)
&5 10n{10m + 5){(10n + 4) = 0 (mod m) (*)
Ta ¢6 m = 39223 D¢ cho tién, diit
10n = x; 3%'% = ¢, va 223" = g,. Khi do,
do (g1, g2)= | nén
™ & x(x+5)Nx+4)=0(modg,) (1) M

x(x+5)x+4)=0(modg,) (2)

Dé thiy
(1) xay ra khi va chi khi x = 0 (mod g, ) hojic
x=-5(mod ¢, )hodicx=—4 (mod g, )

= (2) xay ra khi va chi khi x = 0 (mod ;) hofic
x=-5 (mod g, ) holic x=—4 (mod g, ).

Do d6 uir (1), v&i luu ¥ x = 0 (mod 10), suy ra
n 14 s6 e nhién thoa man cdc diéu kién cia dé

bai khi va chi khi n-%. véi x la sb nguyén
thoa min h¢ diéu kién (con noi: x la nghi¢m
x=0(modl0)
|xmn(modg,)
- |x=n(modg;)
0<x<10g,q;
trong 6 1, &{0;-4;-5} .
Tiép theo, ta s& chimg minh (mg v&i mdi cip
(ri:n) théa min £, e{0;-4;-5}, b§ (1) cb
wylﬂiilnghiém
Thit vy, xét cip (n:n) thy ¥ théa min
noaef0;-4-5) . Dat m=10g; va my=10g,,
tacé(m, ¢)=(m, ¢)= 1. Do dé ton tai

cuia hé) sau (I




céc sb nguyéns,, s, sao cho s;m=l(modg,)

vi s;mml(modg;). Suy ra sb a=nsm+nsm
thoa mén ddng thivi cac diéu kién: a= 0 (mod 10)
vi a= r(mod g ), i=1,2. Viviy, chon sb
nguyén x sao cho x =a(modlOgq,q;) va

x€[0;10g,4, ), ta c6 x la nghigm ctia h (1),

Gid sir, hé (1) c6 hai nghiém x va X' (x > x). Khi
@, do x,x'e[0;109,9;) va x=mx'(modl0gq;)
nén MI-II{IM'.?] vi I‘I"O{MIW|QI};
Lqumuhmhwawmt@unmm
nhit nghiém.

Tém lai, ta duge diéu mudn chimg minh.

Dé thity, img véi hai clip (1 ; »» ) khic nhau, ta s&
¢ hai sb x khic nhau la nghi¢m cia hai ¢ (IT)
tuong img. Tir diy, vi co titca 3 =9 ¢iip (n;n)
46i mdt khic nhau nén s& c6 9 sd x la nghiém
m:mﬂ.e{mm;?mwmaisaxdmhm
mdt s n va hai s6 x khic nhau cho hai s& n khic

nhau nén ¢é tit ci 9 sb n thda min cic diéu kién
cia dé bai. O

¢ Chii ¥. Theo Quy dinh cia B{ GD&EDT
cong vin s& 1403/THPT ngay 25/02/2002,
ciic thi sinh duge phép sir dyng dinh li Trung
Quéc vé céc sb du nhu mit két qua SGK. Vi
thé, déi voi bai lam cia thi sinh khéng yéu
cdu trinh bay phcfn clumg minh hé (11) co duy
nhdt nghiém; thay cho phin d6, thi sinh chi
cén néu ndi dung sau: "Vi 10, g, ¢; ddi mét
nguyén 16 cing nhau nén hé {_1306 duy nhit
nghiém (theo dinh li Trung Quéc vé cic sb du)".
Thay cho léi két. Tai IMO2008, td chirc tai
Madrid - Tdy Ban Nha tir ngay 10/7 dén ngiy
22/7/2008, linh dao nhiéu dodn di gip gd,
trao dbi v6i ngudi viét bai niy vé dé thi chon
hoc sinh gidi Quéc gia mdn Todn lop 12
THPT cua Viét Nam. Xin néu ra diy mdt
trong cac ¥ kién cia ho: “Ching toi thich cic
dé thi cia nude ng vi trong d6 cb nhiéu bai
todn (tieng Anh 13 problem) hay, thi vi. Vi
thé, chiing t6i rit ngac nhién khi dé thi ndm
nay (2008) cha nudc dng chi gom toan bai
tdp (tiéng Anh 1 exercise) ma khong c6 mt
bii todn ndo!".




