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TRUNG HOC €O SG

Trong qua trinh chimg minh bét déng thuc (BOT),
chung ta gap nhing BOT ma & do céc bién dugc
hoan vi vong quanh hay céac bién cé vai tro nhu’nhau
va déng thurc xdy ra khi céc bién béng nhau. Bai viét
nay, xin gici thiéu voi ban doc mot phuong phap kha
hiéu qua dé giai quyet mot s6 bai toan thudc dang
nay théng qua cac thi du sau.

% Thi du 1. ('/m vy, 2> 0. Chimg minh rang

\,\ +xy+2y° #\,\ +\"2:3+\/ g \+2\
22(x+y+2) (1)

Phdn tich. Trong BDT (1) cdc bién dugc hodn vi vong
quanh va ding thic xay ra khi x = y = z. Do vay, néu ta
chon dugc céc s6 a, b dé c6 BDT

Jx2+xy+2y% > a(x+by)

thi n6 la co s& dé suy ra BDT (1).
Véi x = y thi BPT (1¥) tr¢ thanh

Va2 +x2+42x% 2 a(x+bx) < 2

, b#—1, khi dé BDT (1*#)

(1%)

= a(b+1).

Tir d6 ¢6 thé chon a=
b+l

2
axy+2yi>——(x+by
VA7 +ay+2y7 2o (x4 by)

(b2 +2b=3)x2 +(b? —6b+1)xy+(-2b> +4b+2) y? 20.

c6 dang

x kd ~
pat 1 =— >0, BDT trén tro thanh

y
(»? +2b—3):2 +(b2 —6b+1)1+(-25 +4b+2)20

-2b2+4b+2
e (b2 +26-3)(1-1) ;_%i’_szo.
b2+2bh-3

Pé BDT (1%) diing, ta chon b sao cho

b2 +2h-3>0 3
_9p2 o hb===a=".
2b +4b+2=l 3 4
b2 +2h-3

Loi giai. Véi x, y > 0, ta co
\/x2+xy+2y323x15y (a)

<:>-(x-y)2 >0 (lu6n ding).
Tuong tu, véi moi x, y, z >0, ta co

3
VY2 +yz+222 ZLﬁ(b); V2 +zx+2x2 2 s

NGODUCTHODUONGMINHCHAU
DD: 0986885389

NGUYEN KHANH TOAN
(GV THCS Béc Hai, Tién Hai, Thai Binh)

Cong theo v€ ba BDT (a), (b), (¢) ta thu dugc
BDT (1). Pang thitc xay rakhi x=y =z

% Thidu2.Choa.b,c>0via+bh+c=3.

as b- ¢ 3
—t—t e (2)

a+b b+c¢ c+a 2

Phadn tich. Trong BDT (2) cdc bién ¢6 vai trd nhu nhau
va dang thic xdy ra khi @ = b = ¢. Do vay, néu ta chon
duge cdc s6 «, § dé c6 BDT

2

Chluing minh rang

> qa+ fb 2%)
a+b
thi né 1a co s dé suy ra BDT (2).
2
Véi a = b thi BDT (2%) tros thanh ; >(a+ f)a. Tu
a

day ¢6 thé chon ﬁ:%—a . khi dé BDT (2#) c6 dang

a? 1

>aa+|——a |b
a+b 2
@(l—a)al—%ab+[a—%)b2 =0.

bat 1= % >0 thi BDT trén trd thanh

1
—
2 |5,
l-a

(l—a)rz—%r-i-af%z()@(l7a)(r—l) -

Dé chitng to BPT (2%) ding, ta chon & sao cho

l-a>0

o — 1 @a:iﬁﬂzL.
2 4 4

l-a

Loi giai. Véia, b >0, tacod
a’ >3a—b
a+b

e(a—b)=0 (luon ding).

Tuong tu, véi moi a, b, ¢ > 0, ta cling ¢
2 — 2 e,
b > 3b—c s 3¢
D¥E 4 Bl 4
Cong theo vé€ ba BDT trén va thu gon ta dugc
BDT (2). Déng thic xay rakhia=b=c=1.0

. TOAN HOC
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% Thi du 3. Cho a. b, ¢ > 0. Chitng minh rdang

a’ b3 c?
- ‘+,

a’+ab+b?

Fhe+c? cr4ca+a?

_d+b+¢

(3)

=
]

Phdn tich. Trong BDT (3) cic bién dugc hodn vi vong
quanh va dang thic xay ra khi @ = b = ¢. Nhu vay, néu
ta chon duoc cic s6 a,f dé c6 BDT
a3

a® +ab + b?
thi né la co s& dé suy ra BDT (3).
Theo BDT (3*) ta cé

a M » . &

& +ab+b B +bo+c?

>aa+ fb (3%)

=+ a+b+c).
T tatd ( Al

5 1 1
bé c6 BPT (3) chon @, fsaocho a+f =§<:>a:§f[:’.
Nhu vay cin tim S dé c6 BDT

3 1
2(§—ﬂja+ﬂb

a-

a+ab+b?

2 3 1, 1 .5
= 3 __—alb——ab?-pBK=0
@{3+ﬂ]a 3a 3(1 B
2 1 1 a
| S+ B X=X =X - 20.(X=_>()J
[3 ﬂ] 3 3 p b

@(X—l){(%+p‘]x3 +(%+ﬂ}x+ﬁ]2(}.

Khi tam thic bac hai (§+ﬂ)xz+(%+ﬂ}‘(+ﬁ co
nghiém X = 1 thi BDT (3%) ding.

Tur d6 tim dugc ﬁ:—% va a=§.

Loi giai. Véia, b>0taco
a’ >2a—b

> < (a—b)* =0 (luon ding).
a’+ab+b? 3

Tuong tu, véia, b, c>0taco
b3 2b—c c? 2c—a
> : 5
b2 +bc+c? 3 ct+ca+a? 3
Cong theo v€ ba BDT trén va thu gon ta dugc
BDT (3).

Ding thic xay rakhi vachikhia=b=¢. 0

*Thidud.Choa, b, ¢>0

“,-L I‘?“ ot
e T B
W3+26F b +2

. Chitng minh rdang

a+b+c
,2__

L T il 4)
c*42a° 3
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Phdn tich. Trong BDT (4) céc bién dugc hoidn vi vong
quanh va dang thiic xay ra khi @ = b = c. Do vy, néu ta
chon dugc céc s6 a, B dé c6 BDT

4
a’+2b3
thi né la co s& dé suy ra BDT (4).

Theo BDT (4%) ta c6
at N b
a’+2p} P2 3+2a‘

Pé c6 BDT (4) chon a, fsao cho a+ﬂ=%¢>a=%—ﬁ.

>aa+ fb (4%)

>(a+p)(a+b+c).

Nhu vay cin tim £ dé c¢6 BDT sau

b 1
Z(EAﬂJa‘Fﬂb

S
ad +2p3

@(§+ﬂ)a4—ﬂa3b+[2ﬂ—%]ab3f2/3b420
2 4 3 2 a
S| Z+B X =X+ 28-=|X-2020/ X==>0
3 3 b
@(X—l)[[%ﬂﬁ]Xﬂ»%Xl+§X+2ﬂj20.
Nhan théy khi da thic

2 2 2
ZHBIX+EXT+ZX+2
[3 ‘BJ 3 3 A
c6 nghiém X = | thi BDT (4*) luén ding. Tir d6 tim

duge ﬁz—% va a=1.

Loi gidi. Ap dung BDT Cauchy, ta c6

4 3 3

at 2ab S _2ab =a—g-b 2
a’+2b’ a+b3+b} 2ab? 3
Tuong tu véi moia b, ¢ >0 taludn C(’)

b o
m—_b——( (e); e 3-(——0 (f).

Cong theo v€ ba BDT (d), (e), (f) va rit gon thu
duoc BDT (4).
Ding thitc x4y rakhivachikhia=b=c.0
*Thidu5.Choa,b,c>0,a+b +c* = 1.
Chitng minh rdng

> 33

P2+c? cr+a® a*+b? 2
Huong ddn. Dé thdy BDT (5) la hé qua cia BDT

i 3
a+)+( (5)

B a = 3"/_(c12+1'32+c2).
br+c? *+a* a*+b*> 2
Do d6, ta chimg minh BDT
53
820 (5%)

b2 +c2 2
(Xem tiép trang 10)
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(Dé thi da ding trén THTT s6 402, thang 12 nam 2010)

Cau 1. Viét lai PT thit hai cua hé vé dang
y2—(4x+8)y+(16+16x—-5x2)=0.

Coi day la PT bac hai 4n y, x 1a tham s6. C6

A'=9x2. Tt do, tim dugec y=4—x va y=>5x+4.

DS.(x; ) € ({054 5(-2] 6);(=24-6)3 =519) ;

(19;99)}. .

Cau 2. Goi a la s6 1é 16n nhiat ma a? < n. Khi

dy n<(a+2)>. Neua=>7thia-4,a-2,a

la cidc udc 1é cua n nén n:a(a-2)a-4).

Suy ra

a(a—2Xa—4) <n<(a+2)>*=a*—Ta? +4a—4<0

= a’(a-T)+4(a-1)<0. voli(via=T7).

Do d6 a =1 hoac a =3 hoaca=35.

eNéua=1thi1><n<32

eNéua=3thi32<n<52va n:3.

eNéua=5thi 52<n<7?van:3, n:5.

DS ne (1:;2:3:;4:5:6;7:8:9% 122153

18;21;24;30;45}.

Cau 3. 1) Do céc tir gidc AMBC va BFEC noi

ti€p nén GF.GE = GM.GA (= GB.GC), do do
tr giac AMFE noi tiép.

2) Tu cac t¢ gidc AEMF va AEHF noi tiép
suy ra diém M nim trén dudng tron dudng
kinh AH, do d6 HM 1 MA. Tia MH cit lai

dudng tron (O) tai K, do AMK =90° nén AK

la duong kinh cta (O). Suy ra KC L CA, KB L
BA. Dian dén KC//BH, KB//CH, do d6 BHCK
12 hinh binh hanh. Suy ra KH di qua diém N.
Khi d6 ba diém M, H, N thing hang. Trong
tam gidc GAN c6 hai dudong cao AD, NM cit
nhau tai H, nén H 1a truc tam. Suy ra GH L
AN (dpem).

Cau 4. Dé thdy (a+b)(b+c)(c+a)
=c?(a+b)+a*(b+c)+b2(c+a)+2abc.

Ap dung BDT Cauchy - Bunyakovsky - Schwarz,
ta co

(c*(a+b)+a*(b+c)+b*(c+a)+2abc) x

X 1+l+l+ . >
a+b b+c c+a 2%/abc

+a b+c.—1—+

1
>| cva+bh.——
[ va+b

Vvb+c
2
1 1
bJc+a.———++2abc. | ————
Je+a V 23/ abc ]

2
=(c+a+b+\l3 abc) . Suy ra dpcm.
Diéing thitc xay ra khi va chikhi a=b=c.

Cau 5. Trén mdi hinh vudng con, kich thuée
2x2 chi c6 khong qua 1 s6 chia hét cho 2 va
c6 khong qua 1 s6 chia hét cho 3.

Chia bang thanh 25 hinh vuéng kich thudc
2x2, ¢6 nhiéu nhit 25 s6 chia hét cho 2 va
¢6 nhiéu nhat 25 so chia hét cho 3. Do dé, cé
it nhat 100 — 25.2 = 50 sO0 nguyén t0 clung
nhau véi 2 va 3. Vi viay ching phai la mot
trong cac s6 1, 5, 7. Tur d6, theo nguyén li
Dirichlet, ¢c6 mot sé xuat hién it nhat 17 1an.

TA MINH HIEU
(GV Truong THCS Yén Lac, Vinh Phuc) gidi thiéu

TOAN HOC
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TRUONG THPT CHUYEN PHAN BOI GHAU VINH, NGHE AN
NAM HOC 2010 - 2011
(Thot gian lam bai: 150 phiit)

Cau 1. (3,5 diém)
a) Gidi phuong trinh x? +8x -3 =2,/x(8+ x).
b) Gidi he ph " P —yd=4x+2y
1a1 hé phuong trin
- PROnE x2 —1=3(1-y?).

Cau 2. (1 diém)

Tim tat ca cac s6 nguyén n dé n* +n’ +n® 11 s6

chinh phuong.

Cau 3. (2 diém)

Cho tam gidc ABC va AD la dudng phan gidc
trong. Trén doan AD 1dy hai diém M, N (M, N
khic A va D) sao cho ABN =CBM. Duo*ng
thing BM cit dudng tron ngoai uep tam gidc
ACM tai diém thit hai E. Duong thang CN cit
duong tron ngoai ti€p tam gidc ABN tai diém
thir hai . Chimg minh rang ba diém A, E, F
thiang hang.

Cau 4. (1,5 diém)
Cho tam gidc déu ABC noéi ti€p dudng tron
(O ; R) va M 1a mot diém bat ki trén cung nho

------------------------------------

THE LE GUI BAI CHO TAP CHI TOAN HOC & TUOI TRE

e Bai cin ddnh may hoac viét tay sach s&, khong
dap x6a, trén mot mat gidy, hinh vé rd rang. Néu
bai da ché ban nén gui qua email kém file soan
thao goc Madi bai dai khong qud 4 trang A4 ché
ban vi tinh véi font chir 12,

=
]

]

]

L}

1

[ ]

[ ]

]

[ ]

L}

]

1

]

]

i Bai dich cén giri kem ban photocopy bai goc.

1 = 5 . 5 et : N

' ® Moi dé ra déu c6 kem 10i giai, khong ghi 2 dé trén
! cung 10 gidy.

i ® Bai viét cho muc Hoc sinh tim toi can c¢6 thAim
; dinh cta thdy gido todn va xdc nhan cta Hiéu
! truong.

i * Ghi ddy du ho va tén that, dia chi, dién thoai
i trén phong bi va & ddu mbi bai viét dé tda soan
; tién lién hé.

E e Anh tap thé g diang phai 1a 4nh mau, ¢& nho
! nhét 9x12. Sau anh ghi rd néi dung anh va tén
' nguoi chup.

'

TOAN HOC
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BC (M khic B, C). Buong tron (O’ ; R’) tiép xiic
trong véi duong tron (O ; R) tai diém M (véi
R’ < R). Cac doan thang MA, MB, MC lan luot
cit dudng tron (O’ ; R) tai ciac diém tha hai D,
E, F. Tu A, B, C ké céc tiép tuyén Al, BJ, CK
vOi duo‘ng tron (O ; R"), trong d6 /1, J, K 1a cdc
ti€p diém. Ching mmh rang DE song song vdi
ABva Al =BJ + CK.

Cau 5. (2 diém)
a) Cho cdc s6 thuc khong am a, b, ¢ thoa min
a+b+c=3.Tim gia tri I6n nhét cta biéu thic

P = aJb+bJe +cJa-Jabe.

b) Trong mit phéng cho 2010 diém phan biét
sao cho khong ¢6 ba diém nao thang hang va
khong c¢6 bon diém nao cung nam trén mot
dudng tron. Ching minh rang trong 2010 diém
da cho, c6 thé dung dugc mot duong tron di qua
ba diém, chita 1000 diém va khong chita 1007
diém con lai.

THAI VIET THAO
(S¢ GD&DT Nghé An) gi6i thiéu

* Bai da gui cho TH&TT thi khong giri cho cdc
tap chi khac.

* Bai viét guri dén Toa soan chi giri mot 1an (néu
da gui buu dién thi khong gui dién thu va nguoc
lai), trir khi Toa soan yéu cdu giri lai. Bai khong
dang khong tra lai ban thao.

» Doi véi Bai giai giri du thi: Mi bai viét trén
mot to gidy riéng, phia trén bén trai ghi s6 thi tu
cua bai, bén phai ghi rd ho tén, tnmng 16p, dia
chi gia dinh, dién thoai. Bai gm co din tem,
khong cin gui thu bao dam va chi gui vé mot
dia chi: Tap chi Todn hoc va Tudi tré, 187B
Gidng V&, Ha Noi. Ngoai phong bi ghi ro: Du
thi gidi todn s6'tap chi ... Thai han nhan bai gii
muc D¢ ra ki nay 1a hai thdng tinh tir cu6i thing
so tap chi do. Cdc bai giai & cac muc khdc la
1 thang.



Chuan bi

cho ki thi

tot nghiép THPT
va thi vao

Dai hoc

CACH TINH TICH PHAN
mot so HAM SO V0 Ti

LE HO QUY
(GV THPT Duy Téan, Kon Tum)

rong bai viét nay, chung téi xin gidi thiéu cach

tinh mét sé dang co ban cua tich phan ham sé

vé tf thudng gdp trong cac ki thi tét nghiép Trung

hoc phé théng va tuyén sinh vao céc truong Pai

hoc, Cao déng.

1. Tinh tich phan dang
[R

trong do m, n,.
vi a, b, ¢, d la cac hang so.

m r

(axﬂb}n (ax+b s
X, J

) dx,
\cx+d cx+d

\

wy I, 8 12 cac so nguyén duong

Cdch gidi. Pat &2
cx+d
nho nhat (BCNN) cla cdc mau s6 {n,...,s}.

=t*, v6i k 1a boi chung

* Thi du 1. Tinh tich phdn I = 'j-—;; d.
l+x—1

Loi gidi. Dat t=+x—1 thi x=>+1=dx=24dr.
Khi x=1=2¢t=0x=2=+¢=1. Titdé

142
1=j~t +12td _2 Le3 +t
o 1+¢
: 2 11
:ZJ( —t+2——]dt—.——4ln2|:|
0 t+1 3
Cl—vx+]
% Thi du 2. Tinh tich phan [ = j?d\‘.
1+ x+1

Loi gidgi. Dé y raing BCNN (2, 3) = 6. Pat
to =x+1 thi dx =6¢dr.

Khi x=—1:>t=0;x=0=>t=1. Vay

tS_rS
I =6|——dt
o 1412

-1
:6{—t"+t“+t3—12—r+1+ t
0 1?2 +1

1

Id(t +1) 'I dt
5 t2+1 ol
=19—9+3In(t2
70
=) 31112——2— g

2. Tinh tich phan dang
JR (o + e i
trong do a, b, ¢ 1a cac hang so, a = 0.

Cach giai chung. C6 thé fim 15i gidi theo mot
trong hai hudng sau

e Huong thir nhat. (Lugng giac héa). Xét tam
thitc bac hai dudi diu can

) ( b]z b* —4ac
ax’+bx+c=al|x+— | ———|.
2a 4q?

x+—b— thi dr = dx.

bat ¢ =
2a

Tuy theo ddu cua biét thitc A va ¢ ma ta ¢é
thé dua tich phan trén vé mot trong ba tich
phén sau

le(t, a2+t2)dt; ij(t, az—tz)dt;
j&(t,\/ﬂ—az)dt.

Dé tinh cdc tich phan nay, ta thuong dat cic
bién phu tuong iing

t=atang, t=osmiu, 4= ,
cosu

TOAN HOC

S8 403 (1-2011) * Cludilre




e Hiomg thit hai. (Htru ti héa). Sir dung céc
Phép bién doi Euler. Cu thé 1a

*) V6i a >0 thidat Vax? +bx+c =1+ Jax.
*) V6i ¢ >0 thidat Vax? +bx+c =nx+e.

Néu ax? + bx+c c6 nghiém x, va x, thi dat

vax? +bx+c =t(x—x;)
hoac vax?+bx+c=t(x—x,).

* Thi du

3. Tinh tich phdn

] — J-— : d.\’

Khi x=-1=¢=2(2-1);x=1=1=2.

2 de
Tt d6 I = Jj — =
2(v2-1) !

Luu y. 1) Ta ciing ¢6 thé dat x—1=2tanz.

In(+2 +1).0

, dx

2) Pé tinh tich phan dang |—————,
e = ‘[\/ ax?+bx+c

thudng tach binh phwong du trong tam thifc bac

hai réi dua vé tinh cdc tich phan co ban dang

ta

dx i B <
-[_z_—z =arcsin—+ C hodac dang
a“—x a

dx
jm :ln1x+\/x2+/1’+C.

% Thi du 4. Tinh tich phdn
/= "[ (x+4)dx
aNX:+dx+ 5 .
Loi gidi. Ta c6
' +2)dx : dx
= o2
iNx2+4x+5  x2+4x+5

TOAN HQOC
6 * Cludilre SO 405 1-2011)

_ J-d(x2+4x+5) 2‘.[ dx
0 Vx2+4x+5 a(x+2)2+1

3+\/_
\/_

Luu y. Dé tinh tich phan /= I

=J10-/5+2In

(o + n)dx
Vaxi+bx+c
ta bién déi tich phan do vé dang
- (2ax+b)dx

mb dx
2a Jax?+bx+c ( J \/ax2+bx+c

% Thi du 5. Tinh tich phan

I=

I .[ dx _
1 (2x+3)V4x? +12x+5
!
Loi gidi. Tacé [ =~ [— &+
2 7 (2x+3)/(2x+3)2 -4
2

bat 2x+3m— thi d(2x+3)—m£
/
RO, s s g e
2 2 4
1 1
4 2
Lic d6 1=—lj df lj d
27 1 2 11 =2
EL2Y et

bat 1 = —sinu, u E|:£ E} thi dr = —cosudu.
6 2
Khit:—:>u=£;t=l:'>u=£.
6 2 2
2 12
Tir dé 1=ljcosud" —— =20
4E cosu 45 12
6 6

Luu y. Véi tich phan dang
J- dx
(mx + n)x/ax2 +bx+c

(a(m2 +n?)+ O),

ngoai cdch giai chung bang phép thé luong
gidc, ta con c6 thé giai bang phép thé dai so-



bat t=vax?+bx+c; hoac lzd 2+ bx+c;

l

1
hoac ¢ = mx + n; hoac ;=mx+n.

% Thi du 6. Tinh tich phan

|
I= Jdl+6.r—3,r2dx.
4]

1
Loi gidi. Tac6 [ = [4-3(x—1)dx
0

Datx—l—ismt te ol —:| thi
22

J3
dxzicostdt.
V3
Khix=0:>t=—%;x=l:>t=0. Ta cé
4 0 2 0
[ =— |cos?tdt = (1+ cos2¢t)dt
5=zl
3 3
_2m 15
W3 2
BAI TAP
Tinh cac tich phan sau
2 1
x+1
1)12 —dx; 2)[= —_—
{3[\/33x+2 5[x+3+ x+1
6
2 dx : dx
=i ¥ I = [—
OIJ3 241420+ !\/xz A3
2 gy 2 (7x—4)dx

5)I= | ——; 0)]=|—/——;
VJr;x\}x2+4 jl;x.lxz—Zx—3

7)1:} d :
s (x+DVx2 —4x+5

1
8) /= j(x+7)\/3+2x-x2dx.
0

(HD: bat x =1+ 2cos2t).

Rhdng gian ki whif chin D md |
Gide tadin widdn va ching chiv ngheo. |

= 17/
B J
X
5 )
[y

\

L

i

g !
i l
i [
i I
i :
i ;
i Hocl tu tha wuc dan Ter Wea :
| Win tink geu toin lim ches les |
| Yphitn oupug ching gal udn & O |
i Le sang bhudn vang tra, ban guy i
i

i

i DAO TAM !
e eeee oy oG Tolm DR VIH) 4
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Theet sece TRUOC Ki THI

PE SO 4
(Thoi gian lam bai : 180 phiit)
PHAN CHUNG

Cau L. (2 diém) Cho ham s6 y=x* —2mx* +1 (1)
trong d6 m la tham so.

1) Khao sat su bién thién va vé d6 thi ham s6 (1)
khim=-1.

2) Tim céc gid tri cha tham s6 m dé d6 thi ham
s6 (1) ¢6 ba diém cuc tri va dudng tron di qua
ba diém nay c6 ban kinh bang 1.

Cau IL (2 diém)
1) Giai hé phuong trinh

1+xy+\/x_y:x

1 1

——+ Yy =——=+3y.

r-AC i el
2) Giai phuong trinh

tan2
l6cos4(x+gjz4.l L —2sin4x.

1 +tan* x

Cau I11. (1 diém)

1) Tinh tich phan [ = jez‘%1n xdx.

2) Tinh téng
1 C] 22010+22C2 22009+3 C3
2011 2011

TS 1 it
2011

Cau IV. (1 diém) Cho hinh chép S.ABCD, ¢6
ddy ABCD la hinh vuong, duong cao SA. Goi M
la trung diém SC; N, P lan luot nam trén SB va

SD sao cho gzg 2

SB SD 3
chia hinh chép thanh hai phin. Tinh ti s6 thé
tich ctia hai phan dé.
Cau V. (1 diém) Cho cic s6 thuc khong am a,
b, c théaman a + b + ¢ = 1. Chimg minh rang
V3 V3

—~~<(a-bh)b- gy
8 (a=b)b-c)c—a)=< 2

0
22 08

Mit phang (MNP)

PHAN RIENG
(Thi sinh chi lam mot trong hai phan A hodc B)

A. Theo chuong trinh Chuan
Cau Vla. (2 diém) 1) Tinh dién tich tam gidc
2 2
déu noi tiép elip (E): f—é + yT =1, nhan diém
A(0 ; 2) la dinh va truc tung lam truc déi ximg.
2) Trong khong gian véi hé truc toa do Oxyz tim
ba d:em M, N, P 1dn luot thuoc cic dudng thing
-1 y-2 =z
d _—— ;
( ) >~
g 2 y z-1 x .y 1
d, =Z=" ; (dy) ====—
= 2 -1 @31 1
sao cho M, N, P thang hang dong thoi N la
trung diém ctia doan thang MP.

Cau VIIa. (1 diém) Dé thi tuyén sinh Dai hoc —
Cao dang mon Vat 1i ¢6 50 cau trac nghiém,
mobi cau cé bon phlro’ng an, tra loi ding moi cau
duoc 0,2 diém. Mot thi sinh da lam dugc 40
cau, trong do ding 32 cau. O 10 cau con lai anh
ta chon ngau nhién mot trong bon phuorng an.
Tinh xdc sudt dé thi sinh d6 dat 8 diém tr& lén.

TOAN HOC
g * Clusire S6 403 (1-2011)

B. Theo chuong trinh Nang cao

Cau VIb. (2 diém) 1) Tinh dién tich tam giic
déu noi ti€p parabol (P): y* = 2x, nhan dinh cta
parabol lam mot dinh va truc hoanh Ox lam truc
doi xing.

2) Trong khong gian vé6i hé truc toa do Oxyz,
tinh khoang céch giita hai duong thing

1 y-2 z-3 x=2
(d) =225 =S ) (y =+
z=t
i i diony ibdngtay X 2= 1_1 = 2_23

v6i mat phang (@): x+y—-z+2=0.

Cau VIIb. (1 diém) Dé thi tuyén sinh Dai hoc —
Cao dang mon Héa hoc ¢6 50 cau tric nghiém,
moi cau c6 bon phuong an, tra 101 ding moi cau
duoc 0,2 diém. Mot thi sinh da lam duoc 40 cau,
trong d6 ding 32 cau. O 10 cau con lai anh ta
chon ngﬁu nhién mot trong bon phuong an. Tinh
xac sudt dé thi sinh d6 chi dat 7 diém tr xudng.

NGUYEN VAN THONG
(GV THPT chuyén Lé Quy Pon, Pa Néng)



HUONG DAN GIAI PE SO 3

Cau L. 1) Ban doc tu giai.
2) PT hoanh dé giao diém c6 dang
x*=2(m+Dx?2+2m+1=0 (1)
Trude hét tim m dé PT
12 =2m+Dt+2m+1)=0 (t=x%)
¢o hai nghiém 0 <1, <1,.

DKI£1m>—%va?1m¢0 2)

Khi d6 PT (1) ¢6 bon nghiém

X =—\/7» X2 = —\/Za X3 =\E1 X4 :\/E;
Do x,, X, Xy, X, theo thit tur d6 1ap thanh cip s6
cong vGi cong sai d nén x4 =X, +3d;
x; =X, +d. Tt d6 ¢, =9¢,. Tur dinh li Viete
CO ty+t, =2(m+1); Ht,=2m+]1, t, =91,.

Timduwgcm=4; m= —% (thoa man (2)).

Cau II. 1) Pua PT vé dang
cos2x(sin3x—cos2x) =0
km T

. T
Dap so. x=z+— P

2 7710 s

2mm

X g +2nn (k, m, n nguyén).

2) Bua PT thit nhat ctia hé vé dang
Bx-1D(2x+1-y)=0.
DS. He da cho ¢6 bon nghiém (x;y) la

[1;2_\/2}{1;_&}(0;1){_i;_é].
3 3 3 3 B 3

Cau III. T f'(x)=A4.3*In3 va f'(0)= 2,
suyra A=—.
4 In3

¥
=12,

f(43 +Bydr =12 = (A. i +Bx]
: In3

1

dﬁndé’n6—A+B=l2:>B=12(1— 1 1.
In3 In23

Cau IV. Tu dinh 1i ba duong vuéng goc ta
thdy cdc mat bén hinh chép déu la cic tam

gidc vuong. Vay nam diém S, A, B, C, D cung
nam trén mat cau duong kinh SC.

PS.V, ., =na’~6.

Cau V. Taco

singj—c- -1

[(x)= _<0, Vxe{O;g}

(cosx+2sinx
2
Suy ra f(g] < f(x)< f(0).

DS. min f(x) =1 +—\/§_2—; max f(x)=2.

Cau VIa. 1) B(3:0), C(0;4). Tim toa do truc

tam H cua tam gidc ABC tu AH .BC =0 va

CH.AB =0, duge H(-3;-2).

2) Goi H, K, M lan luot 1a chan duong vudng

géc ké tir P lén cdc mat phang (Oxy), (Oyz)

va (Oxz). Tim dugc H(2;3;0); K(0;3;-5);

M(2;0;—5). PT mat phang (HKM) ¢6 dang
15x+10y —6z—-60=0.

Cau VIla. Taco

24
z = (Zcos2 5—n+ z’.Zsinﬁtﬂ.cosS—Tt
12 12 12

24
=22“.cosz“—5E coss—n-+isin5—n
12 1 12

=2 g5 %(0051011 + isinl0n)

=22 gns? ?—; Nén phin do cta z bang 0.

Cau VIb. Puong tron (C) ¢6 tam [ (3; 1), ban
kinh R = 3. Pudng thang d ¢6 PT x—2y+m=0.
Goi A, B 1a hai giao diém cta (C) va d; H la
trung diém AB thi AH = 2.

Tacé JH =+/R2=AH? =+/5 va
d(I,d):IHrl—n%Hz\/g. -

TOAN HOC
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Bai todn tU bia bdo
Cam t& Tap chi M
Toan hoc va

’
12 nam 2009 ﬁk

c6 dong chir: \.

Tuéi tré thing
45 NAM ( 1964-2009)

Suy nghi binh thudng la To tap chi cia ching
ta da duoc 2009 — 1964 = 45 nam r6i. Nhung
dé y ki dong chi¥ trén mot chiit, toi tu héi lieu
6 "1964" — "2009" = "45" khong? Trong qua
mnh tim toi suy nghi, to6i da phat hién mot
déng thiic dep sau day
(149+6+4) — ( 240+0+9) = (4+5)

Sau khi tim dugc dang thc trén, 16i dat ra cau
hoi tiép, vay trong thé ki 21 cia chiing ta c6
nhitng nam nao khac két hop véi nam 1964 dé
tao thanh mot dang thic dep nhu trén hay
khong? Néu c6 thi c6 bao nhiéu nam? Céc
cau hoi d6 da din t6i nhilng bai todn tim s6
rat thi vi? Cic ban hay tim thit xem?

HOANG GIA HUNG
(GV THPT Bdc Duyén Ha, Hung Ha, Thdi Binh)

T“qn duoc m = 4; m = —6. Vay c6 hai duong
thang thoa man dé bai
x-2y+4=0; x-2y-6=0.

2) PT mat phang (P) c¢6 dang x+y—2z-m=0.
Toa do6 giao diém A cua d, véi (P):

A(1=-2m; —1—m;—m).
Toa do giao diém B cta d, v6i (P):

B=(-2-m;—4-2m;-3—m).
Tu d6 AB=+2m?+17, AB ngan nhat khi
m=0.Dod6 PT(P)lax+y—-2z=0.

Cau VIIb. Pat u =4 v=34>" thi uv =1,
ta c6 hé phuong trinh

u+v=2 u=1
=
uv=l v=1.
1
=—(1+log,3)
+y-1=0 x=—(1+log,
Do 46 {ch yl log. 3 ?
—1=—lo
Y 7 |y=50-logs3)

TRAN VAN HANH
(GV DH Pham Vdn Pong, Qudang Ngdi)

TOAN HOC
10 * CTuditre S8 403 (1-201)

MOT PHUONG PHAP... (Ti¢p rrang 2)
Ching minh BDT (5%). Xét hiéu

a. 3\[_ a 3\6 5
a

B br+¢2 2 l at 2
a(\/ga—l)z(\/ga+2)
T 2-a)

Vi ae(0;1) nén H 2 0, do vay BDT (5%) luén
diing. Tir d6 suy ra BDT (5). O

BAI TAP

1 .
1.Chox, y,z>0va —+—l—+l:] . Chitng minh ring
X y z

-2 2 2 4942 7 2
\/.1 +2y +\/) +2z +\/- +2x >3,

xy yz zx
2.Chox,y, z>0vaxy + yz + zx = 1. Chimg minh ring

).\/2)12 +322 + yy222 +3x2 + z\[2_r2 +3y2 245,
3.Chox, y, z > 0 va xyz = 1. Chimg minh ring

xy2 +222 422 +2x2 +2/x2 +2y2 2343,

4. Cho x, y, z > 0 . Chimg minh ring

\/x2+2y- \/\, +2z2 \} +2x2 >3

5. Choa h 0! Chung minh mng
~bc b*-ca c?-ab
+ +

20.

b+c c+a a+b
at+h? b+ cr+a?

b) + + >a+b+c.
b+c c+a a+b

6. Cho a, b, ¢ > 0. Chiing minh ring

a’ b3 3 a+b+c
a) + + 2

(a+b)2 (b+c)2 (c+a)2 4
a’ b3 c3 a+b+c
+ + >
a?+b? b +c? r+a? 2
7. Cho a, b, ¢ > 0. Ching minh ring
@ B s a+b+c
+ + > .
@ +3ab+b? P +3bc+c2 2 +3cat+a? 5
8. Choa, b, ¢ 2 1. Chimg minh ring

2 (.1'3 . b3 . (.3 >i
a?+1 b2+1 2+1 2
4 4 -4
b) d b [

+ + >
al+2 br+2 r+2

9.Choa, b, ¢, d> 0 va ab+bc+cd+da = 4. Chimg minh ring
(14 b4 (_.4 dd . 4

+ + + z—.
A@+20° B +23 A+2d d3+2ad 3

Poc lai cho ding: Trén Tap chi TH&'IT s6 402 trang 1
dong 1 va 2 tir dudi lén, bén phéi, di in "x = 3" xin doc lai
1a "x = 0". Thanh that xin 161 ban doc.

THTT



TOAN HOC SCG CAP

Trong hinh hoc plnfug‘ tam ti cu khong chi la
mot khdi niém dep ma con la mot cong cu day
hiéu luc trong viéc gidi cdc bai todn kho. Tuy
nhién, cho dén nay ching ta van chua c6 mot
thudt todn t6t dé cé thé giai quyét nhanh
chéng nhiing bai todn lién quan toi khai niém
tam ti cu. Vi 1é dé, bai bdo nay xin gioi thiéu
voi ban doc nhitng thudt toan nhu vay, goi la
nhitng thudt todn bién doi tam ti cu trong hinh
hoc phang.

Dé biéu thi cac chat diém A % bang
a

.. 4 B
nhau, ta viét —=—.
a
Hai chdt diém duoc goi la trung nhau néu
phan hinh cua chiing tring nhau.

Pé biéu thi cdc chat diém il va -g tring

.. A B
nhau, ta vift — =—.
a

Puong nhién, néu ﬁ = B thi
a b

Pé tranh nhdm lin, xin luu ¥ rang trong bai

bdo nay c6 téi bon quan hé bang nhau.

+ Quan hé bang nhau trong R, ki hiéu 1a =.

+ Quan hé bang nhau trong P, ki hi¢u la =.

Cdc thuét todn bién dbi tém ti cy
TRONG HINH HOC PHAKG

I. CAC PINH NGHIA VA KI HIEU

1. Chat diém

Ki hiéu P 1a tap hgp cdc diém trén mat
phing, R 12 tap hop cdc s6 thyc. Tich
Descartes PxR dugc goi 12 tap hgp cac chat
diém trén mat phing. Thong thudng méi chat
diém duoc viét du6i dang (A, @) va A, a theo
thit tu duge goi 1a toa do thir nhat, toa do thi
hai cta (A, a). Tuy nhién, dé thuan lgi cho
viéc lam todn, trong bai bdo nay, thay cho

cach viét (A, a) ta viét i; thay cho cach goi
a

A 14 toa do thit nhat cia (A, @) va a la toa do
thit hai cta (A, a), ta goi A 1a phén hinh cua
4 va a 1a phdn s0 cia ﬁ

a a

2. Hai chat diém bang nhau, trung nhau
Hai chdt diém dwoc goi la bdng nhau néu
phdn hinh ciia chiing tring nhau va phdn so
ctia chiing bang nhau.

NGUYEN MINH HA
(GV THPT chuyén DHSP Ha Néi)

Theo théi quen, trong P, thuat ngit "bdng
nhau" dugc thay bang thuat ngit "tring nhau'".
+ Quan hé bing nhau trong PxR, ki hiéu la=.

+ Quan h¢ bang nhau trong V[P] (tap hop
cac vecto trén P), ki hiéu 1a =.

3. Hé chat diém, tam ti cur ctia hé chat diém
- e Al AZ An
Tap hop cdc chét diém {—,—,...,— duoc
a, a; a,
goi 14 hé chdt diemnéu Y. a; # 0.

1<i<n

Pé cho don gian, thay cho cdch viét

A ; ]
{ﬂ, i . A"} ta viét {ﬂ}
4. & B i ) 1si<n

Két qua sau day la quen thudc.

A A \ a ’ A7, . N » &
Néu {—‘—} la hé cdc chdt diém thi ton tai
1<i<n

a;
duy nhdt diém O sao cho Y a,.04; =0.
1<i<n.
TOAN HOC
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Piém O trong ding thic trén duge ki hiéu 1a

A 5 A;
[A' gy —"}, hay don gidn hon [——}
a a2 a i Ji<icn
Nho két qua quan trong trén, ta c6 dinh nghia sau.
2 2 - . A7 Aj ~ A
Tdam ti cu cua hé chdt diém {—} la mot
ai 1<i<n

chdt diém cé phdn hinh la [i} va phdn
Qi Jicign
sé'la . a;.
1<i<n
; o | A
Khi a,=a,=..=a,, diém [—} duoc
a; 1€i<n

s o P o | A
goi la trong tdm cua hé chat diem {———
a;|,..
1<i<n

Pé cho don gian, khi khong ¢6 sy nhim 1an,

B
=——=1==1 a3 dung ki hiéu

> a;

1<i<n

thay cho ki hiéu

a;

A
Ai ) \<icn

Quy udc trén rat c¢6 lgi khi giai cdc bai todn
lién quan t6i khai niém tam ti cu.

A., 3 kd : 3 7 , '»3
{—} dé chi tam ti cu cua hé chat diém
1<i<n

I. CAC THUAT TOAN BIEN POI TAM Ti CU

Céc dinh Ii sau day cho ta cdc thuit todn bién
doi tam ti cu trong hinh hoc phang.

Dinh Ii 1. Néu {a(l), c(2), ..., o(n)} la mot

hodn vi cta {1, 2, ..., n} thi

{Aam} _H
Aa(i) |i<icn ai licicn

Chu y. Thuat todn trén duoc goi la thudt todn
giao hodn.
Dinh li 2. Vi moi k0 thi

P
ka; 15,-5”— ai 15:‘5::.

Pinh li 3. VGimoi A thi 4 = [—4} .
Ai li<izn

TOAN HOC

A N
Pinhli4. A= {A‘ — ..,A"} khi va chi khi
a, a, a,
4 E{i,ﬁ,m;‘ln ,i}_
al az a,, a

Pinh li 5. Néu {i} la hé chat diém va
a.

1<i<n

B W )
{b—} la tap hop chit diém thoa man
i) 1<ism

i
}Kt(n

B.
{b—’} thoaman » a,+ Y b; #0 thi
i) 1<igm

1<ign 1<i<m

> b, =0 thi

1<i<m

Al _[A A4 4 g
i l1zizn a aZ b

a0
" b,
Dinh li 6. Néu hai hé chat diém {

A 4>
s 3 reey ) ’ 9 ooy
_al a; ay bl bZ bm

[[4 4 4][B B, B,
L aljaz,m’an , bl,bzauqu '

Chu y. Thuit toan trén dugc goi la thudt toan
két hop.

A, B B, BmJ

Dinh li 7. Néu {ﬁ} va {ﬂ} 1a hai
ai ) 1<icn bi 1<i<m

i s C; . ; ’
hé chat diém va {—} la tap hop céc chit
Ci

1<i<p

diém sao cho

Yai+ ) ¢=

1<i<n 1gi<p

ﬁ ﬁ A, 31 Bz &,_
a ’az ’m’an b] ”,bm

khi va chi khi
A 4

’ LR ’ LY
a a a, ¢ Cz Cp

Z bi+ ZC,‘¢O thi

1<ism I€igp

4 GG G

IR

(&S s L Ly
b]abza--a ] sy

) c2 £y

By G Co cp}



Dinh li 8. Néu O = [A' 4 ...,A"} va f hoac

a, a; a,
1a phép chiéu song song hoac 1a phép doi hinh
hoac la phép dong dang thi
7(0) = [f(Al),f(Az) f(An)}_

a a; a
Phép ching minh cdc dinh Ii trén 14 don gian,
xin khong trinh bay & day.

1. CAC KET QUA CO BAN

Céc dinh Ii sau dugc coi la cic két qua co ban
ma nguoi lam todn cin biét khi giai nhitng
bai todn lién quan tGi khai niém tam ti cu.

DPinh li 9. Diém M chia doan AB theo ti s6

—ﬁ khi va chi khi M E[ﬁ,'ﬁil
a a f
Hé qud. Diém M la trung diém cua doan AB
khi va chi khi M = {iﬂ.

a a

Pinh li 10. Cho tam gidc ABC. V6i moi diém
M, tacd

B C
M E[S[A;BC]’ s[mc4]’ S[MAB]}'

Chii y. Ki hiéu S[XYZ] chi dién tich dai s6
cua tam giac XYZ.

Hé qud 1. Diém M thuoc mién tam gidc ABC
khi va chi khi ton tai ciac s6 duong a, S,y

A B
sao cho ME[—,—,E].

a fy
Hé qud 2. Piém M 1a trong tam cua tam gidc
ABC khi va chikhi M = [ﬁ,g,g:l
a aa

............................ SACH MOI

Hé qua 3. Ti gidc BAMC 1a hinh binh hanh
khi va chi khi M = {i,ﬁ,g}.

-a a a
Hé qud 4. Diém [ 1a tam dudng tron noi tiép clia

tam gidc ABC khi vachikhi / = [é e E]

ab’ ¢

Hé qud 5. Diém I,1a tam dudng tron bang tiép
doi dién vdinh A cua tam giac ABC khi va chi

khi [az[i,ﬁ,g}_
—-a b ¢

Hé qud 6. Diém O 1a tam dudng tron ngoai
ti€p clia tam giac ABC khi va chi khi

[ 4 B ¢

| sin24 'sin2B 'sin2C |
Hé qud 7. Piém H 1a tryc tAm cua tam gidc
khong vuong ABC khi va chi khi

H = A B C
" |tan4 tanB tanC |

Pinh Ii 11. Néu cic diém M, N, P theo thit tu
thudc cic dudng thiang BC, CA, AB va khic A,
B, C thi AM, BN, CP dong quy tai diém

[ﬁ L E} khi va chi khi a+f+y=0 va
apy

e [BC]N {CA} pe {AB}
By y @ a p
Chui y. Dinh i trén duoc goi la dinh li Ceva
dang vecto.
Phép chitng minh cac dinh Ii trén la don gian,
xin khong trinh bay & day.
(Ki sau ddng tiép)

Tap chi TH&TT phét hanh cusn DONG TAP TOAN HOC & TUOI TRE NAM 2010. Tét cé
12 56 Tap chi TH&TT trong ndm dugc déng thanh tap bia cing, ma ch vang. Day la cach
déluu gid tap chi t8t nhat, c6 hé théng va tién tra cGu déi véi cac thu vién, cac théy ¢é gido
va céic ban yéu Todn. S& luong séch c6 han, ban muén cé tron bé TH&TT nam 2010 hay

lien hé ngay vai Toa soan. (Gid ban 1é 99000 déng).

TH&TT

TOAN HOC
" Clusitre 13
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EPEECNY EHP AN

SUY NGHI THEM VE Ki THUAT TiM NGHIEM

Vé bai toan gidi phuong trinh (PT) liigng giac
6 diéu kién, trong Tap chi Todn hoc va Tuoi Tre
s0° 389 dd dia ra 5 phuong phdp co ban dé
doi chiéu diéu kién. Vai mot cach nhin khac,
trong bai viét nay toi xin gioi thi¢u thém dén
ban doc hai phicong phap doi chiéu diéu kién,
¢ s hd tro clia may tinh cam tay, dé két luan
nghiém ciia PT ligng gidc ¢6 diéu kién.

cta phuong trinh luong gide c6 diéu kién

L. PHUONG PHAP THU TRUC TIEP

Co so cua phuong phap

Gia sur rang:

+ Piéu kién (PK) xdc dinh 1a f(x) # 0 (hoac
/(x) =0, hoac f(x)<0)trong d6 f(x) 1a ham
6 luong gidc cé chukiT.

2
+ PT hé qua c6 nghiém la x=a+kZ, trong do
n

k € 7 va n 1a mot s6 nguyén duong xdc dinh.
Khi dé cach d6i chiéu diéu kién nhu sau:
Néu 7 < 2x thi ta chi cdn thir truc ti€p cung
x ting v6i n gid tri tu nhién ddu tién coa k 1a
0,1,2,3, ..,n—1. Néu (/-1)2n<T <[2=n
(/e N, [>2) thi tacén thi tryc ti€p cung x
ng véi /n gid tri ty nhién dau tién cua k la
0,1,2,3, ....,In-1.
% Thi du 1. Giai phuong trinh
tan 2xtan 3xtanSx = tan2x — tan 3x —tanSx (1)
Loi gidi. DK cos2x # 0,cos3x # 0, cosSx # 0.
(1) < tanSx(1+ tan 2x tan 3x) = tan 2x — tan3x .
Néu 1+ tan2xtan3x = 0, thi
(1) <> tan2x = tan3x . Khi d6 1+tan*2x =0
(vo 1i). Do d6 1+tan2xtan3x # 0.

tan2x —tan3x

1+ tan 2xtan3x

Khi d6 (1) <> tan5x =

<:>tan5x:tan(—x)<:>x=—kg—(keZ).

TOAN HOC |
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LE XUAN KHANG
(GV THPT An Nhon 1, Binh Binh)

D6i chiéu PK: Vi cdc ham y=cos2x,y =cos3x
vi y=cos5x déu c6 chu ki T <2mn nén ta
chi cén thir truc ti€p véi k120, 1,2, 3,4, 5 va
thay k =0, 2, 4 thoa man.

Vay nghiém cua PT (1) la
x=k2n; x:§+k2n;x:—2§—t+k2n (keZ).0

% Thi du 2. Giai * ‘urong trinh

2sin(3_r+—z—J:\ﬁ+8sin2xcos32x (2)
Lai gidi. DK sin(3x+ %) >0.
PT (2) <:>4sin2[3x+-;£j=1+8sin2xcosz2x

= 2(1 —cos(6x+%D =1+4sin4xcos2x
< 2+ 2sin6x =1+ 2(sin6x +sin2x)

x=it-+k1t(a)
= (k eZ).

bai chieu DK:
Vi ham y=sin[3x+—2—] ¢6 chu ki T<2n

nén cin thit truc tiép véi k=0 1 va thdy k=0
thi (@) thoa min; k = 1 thi (b) thoa man.



Vay nghiém cua PT (2) la
17

x= L komx - ko (keZ).0

12 12
Nhan xét. Uu diém cta phuong phép thir truc
ti€p 12 don gian, dé hi€u, rat phit hop véi viéc
day dai tra, nhat la véi doi tuong hoc sinh ¢6
luc hoc trung binh hoac yéu. Tuy nhién véi n
cang 16n thi viéc doi chi€u s€ mat khong it
thoi gian.
I1. PHUONG PHAP DAI SO
Co so cua phuong phap
1. Gia st rang:

X 2n | e 5
+ DK 1a x# xo+m.—, trong d6 meZ va
p

p la mot s6 nguyén duong da biét.

" . . 2n
+ PT hé qua ¢6 nghiém la x=a+k—,
n
trong dé k € Z va n 1a mot s6 nguyén duong
. 2n
xdc dinh. Pat x;, =a+k.—.
n

Tir do, ta doi chiéu diéu kién nhu sau:
a) Nghiém x; bi loai khi va chi khi c6 meZ

2n 2n
sao cho a +k.— =xo +m.—.

n p
b) Nghiém x; nhan duge khi va chi khi:

: 2
Vme7, déucd a+ k.—n # Xp+ m.ﬁ i

n P
2. bé viéc doi chiéu diéu kién trén duge thuc
hién dé dang, ta can luu y dén hai dinh Ii sau:
Cho phuong trinh ax+by=c(a.b,ceZ) (*)
Dinh li 1. Phuong trinh (*) c6 nghiém nguyén
néu va chi néu D =(a, b) la udc cha c.
Dinh li 2. Néu phuong trinh (*) c6 mot nghiém
nguyén (x,;y,) thi (¥) c6 vo s6 nghiém
nguyén. Ho tdt ca cac nghiém nguyén cua
phuong trinh (*) la

b a
iy,) = +—1; yo——1t | VO t € Z.
(x730) [xo 5 Yo D )

% Thi du 3. Giai phuong trinh
sinxcotSx 1 3)
cos9x

Loi giai. DK sin5x = 0, cos9x # 0, tic la

xi% va xiw(mEZ).

PT(3) <> sinxcos5x =sin5xcos9x
&> sinbx —sin4x =sinl4x —sin4x
<> sinldx = sin 6x

kn

x=—
4

keZ).

i (kez)

km
=—+— (b
20 10 ©)

boi chiéu DK:
* Nghiém (a) bi loai khi va chi khi k,meZ

ke _ nm

4 5 Sk—4m=0 (da')
sao cho =

E_(2m+l)n Ok —4m=2 (b')

4 18

k=4t

= (treZ). Vay vai k le, tic la
k=2-4t
T Im N . )

xX= Z+E (t € Z) la nghiém cua PT (3).

* Nghiém (b) bi loai khi va chi khi k,m e Z

sao cho
n  kn  mn

50 10 5 2k —dm=—1

=
47[_+E_(2m+1)n 18k —20m =1
20 10 18

ca hai PT nay déu khong c6 nghiém nguyén.
Suy ra, nghiém (b) thoa man DK.
Vay nghiém cta PT (3) la

_m km, Tk

ey e BT ke D
4 2 20 10

% Thi du 4. Giai phuong trinh

cosx cosdx . |77

- +8sin? 2| x+——
cos3x cosx 4
=4(cos2x+1) (4)

Loi gidi. DK cos3x # 0<::>x¢%+m.§ (meZ).

(Xem tiép trang 27)
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CAC LOP THCS
Bai T1/403 (L6p 6). Xét tong
5 8 11 6026
S= + + +...t .
123 234 345 2008.2009.2010
Hay so sanh § voi 2.
CAO NGOC TOAN

(GV THPT Tam Giang, Phong Dién,
Thita Thién - Hué)

Bai T2/403 (Lop 7). Cho tam giac ABC co6
BAC =50°, ABC=T2°. Vé phia ngoai tam gidc
ABC, vé tam giac BDC sao cho CBD =28°;
BCD=22°. Tinh s6 do g6c ADB.
DAO HUY TRUONG
(GV THCS Ldp Thach, Vinh Phiic)
Bai T3/403. Tim cac sO nguyén x, y thoa man
diéu kién
x2+yp2=(x—ylxy+2)+9.
TRAN VAN HANH
(GVDH Pham Vidn Dong, Qudng Ngat)
Bai T4/403. Cho cic s6 a,b,c,d < [0;1] thoa
man diéu kién
a+b+c+d=x+y+z+t=1.
Chimg minh rang
ax+ by +cz+dt > S4abcd.

LE XUAN DAI
(GV THPT chuyén Vinh Phiic)

Bai T5/403. Cho tam gidc ABC c6 BAC =45".

Hai dudng cao BD va CE cat nhau tai H. Goi /

1a trung diém ctia DE. Ching minh ring dudng

thang HI di qua trong tdm cua tam giac ABC.
THAI NHAT PHUONG

(GV THCS Nguyén Vin Tréi, Cam Nghia,
Cam Ranh, Khdnh Hoa)

TOAN HOC
16 & crumt;c So 403 (1-2011)

CAC LOP THPT
Bai T6/403. Giai phuong trinh

Jx +¥x+4N17—x +8¥17—x = 34.

TRAN NGUYEN HANH
(GV THPT Van Xuan, Hoai Dic, Ha Ngi)
Bai T7/403. Mot s6 duge goi 1a s6 thii vi néu
sO nay ¢6 10 chit s6 doi mot khdc nhau va no
la boi cia 11111, Hoi ¢6 tat ca bao nhiéu so
thii vi nhu the?
TRAN BA DUY LINH
(SV lop 30, K34 PH Kinh t¢" TP. Ho Chi Minh)
Bai T8/403. Cho da gidc 10i A4,4,4;...4,
(n>3) nam trong mat phang (P). S la mot
diém nam ngoai mat phang (P). Mat phing
(a) cat cdc canh SA,, SA,, ..., SA, lan luot tai
SA4, S84, SA,
+ + =
SB, 8B, SB,
vai a la so thuc duong cho trudc.

B, B,,...B, sao cho a

Chitng minh rang mat phang (&) luén di qua
mot diém co dinh.,
PAU THANH KY
(GV THPT Dién Chdau IV, Nghé An)

TIEN TOI OLYMPIC TOAN
Bai T9/403. Hai dudng tron @,, @, cit nhau
tai A, B. CD la tiép tuyén chung cua o,, o,
(Cew,Dew,) va diém B gan CD hon
diém A. CB cit AD tai E, DB cit CA tai F, EF
cat AB tai N. K la hinh chiéu vuong géc cia N
trén CD.
a) Chiing minh ring CAB = DAK.
b) Goi O la tam dudng tron ngoai ti€p tam
gidc ACD va H la truc tam tam gidc KEF.
Chiing minh rang ba di€ém O, B, H thang hang.
NGUYEN VAN NHIEM
(GV THPT chuyén Lam Son, Thanh Héa)
Bai T10/403. Cho ddy s6 (x,) xdc dinh bi
X210 4+ 3x, +16
x2009 — x, +11
n=1,2,.. V& mdi s6 nguyén duong n, dat

vdi moi

Xp=5va x,, =

2

W. Tim llrny,,.

NGUYEN HOANG NAM
(GV THPT Tdy Son, Binh Dinh)



Bai T11/403. Tim tat ca cic ham s6 /:R—R
thoa man déng thiic
=)= F@LLSO) + ()~ F()—xv .
voimoi x,yeR.
DUONG CHAU DINH

(GV THPT Lé Quy Pon, Qudng Tri)
Bai T12/403. Vi méi ne N*, ki hiéu a, 1a
sO tat ca cdc song 4nh £ {1,2,...,n} > {1,2,..., n}
thoa man diéu kién véi moi & € {1,2,...,n} thi
f(fh)=
1) Chitng minh rang a, 1a s6 chdn v6i moi
B2,
2) Chitng minh rang véi n > 10 va n chia hét
cho 3 thi a, —a,_s chia hét cho 3.

NGUYEN TRONG TUAN
(GV PTNK, DPHQG TP. H6 Chi Minh)

CAC PE VAT LI

Bai L1/403. Mot tau dién chuyén dong déu
trén doan dudng thing nim ngang véi van toc
v va cuong do dong dién di qua dong co cia
tau 1a /, =100A va hiéu sudt ctia dong co la

=90%. Cho tau dién leo doc véi vén toc
khong doi v thi cudng do dong dién qua dong
co cua tau la 7,; néu tat mdy tau dién va cho

el R e ——

FOR LOWER SECONDARY SCHOOLS
T1/403 (For 6™ grade). Given the sum

5 8 11 6026
= + + +..+
123 234 345 2008.2009.2010
Compare S with 2.

T2/403 (For ™ grade) Let ABC be a triangle

with BAC = 50°, ABC=T72°. Outside of the
trldngle ABC, draw a triangle BDC such that

CBD = 28" BCD=22°.Find the measure of
the angle ADB.

T3/403. Find all possible pair of integers x, y
satisfying the following condition

x24+yr=(x—y)(xy+2)+9.
T4/403. Given a,b,c,d e [0 ;1] satisfies the
following condition

tau xuodng chinh déc d6 thi né chuyen dong
thang déu. Hay xdc dinh /,, biét rang phan
nang luong dién hao phi trong dong co cia tau
dién la do toa nhiét & cudn day ctia dong co.
NGUYEN QUANG HAU
(Ha Noi)

Bai L2/403. Hai 10 xo nhe
L, va L, cuing do cuing
k = 20N/m va do dai tu
nhién /, = 40cm. Hai vt
nho I va II ¢6é cung khai
luong m = 100g. Ta bo tri
co hé nhu hinh vé&: Truc céc
10 xo0 luén thiang du‘ng, mot
dau 10 xo L, néi ¢6 dinh
vao diém A, m(j)t dau 16 xo
L, noi voi vat II duoc dat
trén mat san nam ngang tai
diém B. Dat khoang cach
AB =L, ldy g = 10m/s”. Liic ddu hé can bang
va tai mot thoi diém ta truyén cho vat I mot
van toc ¢6 do 16n v, = 40cm/s theo phuong
thang dimng. Tim diéu kién cta L dé trong qud
trinh vat I chuyén doéng thi vat II van ding
yén (khong bi nhédc 1én khoi san) va hai 10 xo
ludn gian.

NGUYEN MINH TUAN
(GV THPT Yén Thanh 2, Nghé An)

e S e R R RN R W R R e R S e e e e

a+b+c+d=x+y+z+t=1
Prove the inequality
ax+by +cz+dt > 54abcd.

T5/403. Let ABC be a triangle with BAC = 45°.
The attitudes BD and CE intersect at H. Let [
be a midpoint of DE. Prove that the line HI
goes through the centroid of the triangle ABC.

FOR UPPER SECONDARY SCHOOLS

T6/403. Solve the equation
Vx +¥x +a417-x +8417—x = 34.

T7/403. A number is said to be an interesting
number if it has 10 digits, all are distinct, and
is a multiple of 11111. How many interesting
numbers are there?

(Xem tiép trang 27)
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* Bai T1/399. Tim s6 chinh phuong ¢6 bon
chit 0 khdc nhau, biét rang khi viér s6" doé
theo thit tw nguoc lai thi dige s6 méi ¢6 bon
chit s ciing la so chinh phiong va chia hét
cho s6 ban dau.
Loi gidi. Goi s6 cin tim 1a abed = x*. Theo
gia thiét ta c6 deba =y? va y? = kx? (1)
trong d6 a, b, ¢, d 1a cic chit s6 khéc nhau, a
va d déu khéc 0, k khéc 1.
Vi a, d 1a chit s6 tan cing cta s6 chinh
phuong nén a, d chi ¢6 thé 1a s6 thuge tap
{1,4,5,6,9} (2)
Mat khdc k > 2 va y* ¢6 bon chir s6, nén a chi
c6 thé 1a s6 thuoc tap {1 ;4}.

e Néu a = 4 thi tir deb4 = k4bed suy ra chir
s6 tan cung d khong thoa man dicu kién (2).

e Néu a = 1 thi tir debl = klbed suy ra d, k
déu 1a s6 1é. T d6 va (2) suyrad =9 va
k=9.

Tir 9chl =9.1h¢9 suy ra ¢ =89h+8, do d6
b=0,c=8.

S6 phai tim 12 abed =1089 =332,
con deba =9801 =992 va 9801 =9x1089. O

> Nhan xét. 1) Nhiéu ban khong thir lai dé xem cdc s6
tim duoc ¢6 thoa man diy di cac diéu kién cua dé bai
khong.

2) Céc ban sau c6 10i gidi t6t:

Vinh Phic: Nguyén Thanh Thiy, 6A, THCS Yén Lac,
Ngo Thi Phuwong Anh, Nguyén Thi Quynh Chi, Lé
Huyén Tram, 6A1, THCS Hai Ba Trung, TX. Phac Yén;
Thanh Héa: Lé Quang Diing, 6D, THCS Nhir Bd Sy,
TT. Bit Son, Hoing Héa; Ha Tinh: Phan Thi Quynh
Trang, 6A, Ngo Thuc May, Lé Thi Phuong Tdam, Vo Thi
Huong Tra, 6B, Phan Thi My Thanh, Nguyén Thi
Hién, Lé Quang Anh, 6C, THCS Xuan Diéu, Nguyén
Thi Linh Chi, 6A, THCS Thuong Loc, Trdan Thi Bdo
Van, 6B, THCS Trung Doéng, Can Loc: Binh Pinh:
Nguyén Trong Khiém, 6A1, THCS Vo Hén, Tay Son.

VIET HAI

% Bai T2/399. Tim cdc sé nguyén x, y, z sao cho
x2+y2+z2+3<xy+3y+2z (1)

Lai gidi. Do x, y, z 1a cdc s6 nguyén nén

() & x2+y?+z24+3+1<xy+3y+2z

& x2+yr+z2+4—xy-3y-2z<0

2 2

= (xz —xy+%]+(3—i——3y+3)+(zz -2z+1)<0
2 2

N [x—%] +3[§— ] +z-12<0 (@)

Z 2
Vi (x-lj 20;3@— ) >0;(z—1)2 >0 neén

2
. v,
2 x=1
(2)<:><§-—1:0 Siy=2
z-1=0 z=1

Viy cdc s6 nguyén cdn tim la x = 1, y = 2,
z=1.0

TOAN HOC
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> Nhan xét. Bai toin kha don gian, chi c6 th thuat
nho cin luu ¥ 1a viéc chuyén tir ddu "<" sang dau "<".
Cic ban c6 loi giai tot la:

Ha Noi: Nguyén Chi Tung, 7A10, THCS Giang Vo;
Phia Tho: Nguyén Pinh Hdu, 7A3, THCS Lam Thao;
Nghé An: Nguyén Thi Hoan, 7B, THCS Hé Xuan
Hwong, Quynh Luwu, Nguyén Thi Huyén, 7A2, THCS
Thuan Trung, D6 Luong, Cao Minh Trang, 7A, THCS
Cao Xuan Huy, Dién Chau; Quang Ngai: Nguyén Vin
Thinh, Pé Pdng Thinh, Nguyén Minh Y, Vé Linh Diic,
8A, THCS Dic Thiang, Mo Diic, Nguyén Thiiy Phuong,
7A, THCS Hanh Phudc, Nghia Hanh; Quang Nam:
Phan Thi Hoa Lai, 6/3, THCS Phan Chu Trinh, Phii Ninh.

TRAN HOU NAM

* Bai T3/399. Tinh dién tich tam gidc ABC,
biét do dai duong cao AH = 6 cm, BH = 3 cm
va 5o do géc CAH bdng ba lan sé"do géc BAH.

Loi gigi. C6 hai truong hop xay ra
Truong hop 1. Diém H nam giita B va C (h.1).
A

A S

B H D &
Hinh 1

Trén tia HC 14y diém D sao cho DAH = BAH.
Suy ra AD la phan gidc cia BAC nén

DC DB aDB=2BH=6cm.
AC

Ap dung dinh Ii Pythagore trong tam gidc vudng
ABH, ta ¢c6 AB* = AH* + BH> = 6> + 3 =45 =
AB =45 = 3£ (cm). Dat DC = x (x > 0).

Tacom 2 AC:m_\B:ig_,
AC 3\/' 55 2 2
Laicé AH? + HC? = AC?, suyra
2
62+(3+x)2=5—:—<:>x2—24x—180:0

=30; x, =—6 (loai).

Vay S.pc = AH.BTC = 3(6+30) = 108(cm?).

&5 oy

Truong hop 2. Diém B nam giita H va C (h.2).
Lay diém D dé6i ximg v6i B qua H. Khi d6 AD

la phan gidc ngoai cua BAC. Tuong tu nhu

truong hop 1 ta tim duge BC = 30 cm (bang
DC trong truong hop 1).

/A_
D H B C:

Hinh 2

Vay SABC —AHBz—C—?’ 30= 90 (sz) D

» Nhan xét. 1) Day 12 bai todn yéu cdu van dung linh
hoat tinh chit duong phan gidc cla tam gidc va dinh
Ii Pythagore. Tt ca cic ban déu tim ra ddp s6 ding &
truong hop 1. Nhiéu ban bo quén khong xét trudng
hop 2.

2) Cdc ban sau day c6 10i gidi ddy du, ngan gon va lap
ludn chat ché:

Nam Dinh: Lam Vi Tudn, 7A, THCS Nguyén Hién,
Nam Truc; Ha Nam: Nguyén Manh Hai, 9A2, THCS
Tran Phi, TP. Pha Ly; Bac Ninh: D6 Quang Long, 9A,
THCS Yén Phong; Nghé An: Lé Thanh Doéng, 7C, Ho
Thi Thity, Hoang Thdo Hién, Truong Nhu Uyén, Pao
My Linh, Nguyén Anh Tudn, Hoang Vin Bdng, Lé Van
Quang, TA, Nguyén Vii Duy Linh, Hé Hitu Hdi, Lé HO
Minh Tudn, Trdn Ngoc Linh, Lé Huong Ly, Ding My
Linh, Truong Cam Tu, 8A, Pinh Thi Hong Ngoc, 8B,
THCS Hé Xuan Huong, Quynh Luru.

NGUYEN XUAN BINH

% Bai T4/399. Tim gid tri lon nhdt ciia biéu thic
. 232y =y . 78323 —-8y° N 29x3-2723
2xy+24y*  6)z+54z? 3xz+6x2

trong do x, y, z la cdc s6 duong thoa man diéu
: 1

kién x+2y+3z=—,
4

Loi gidi. Dat x = a, 2y = b, 3z = ¢. Tix gia thiét

s g e . |
suy ra a, b, ¢ la cac s6 duong va a+b+c=—
Biéu thitc M c6 dang

_29b*—ad  29¢3 b}
 ab+6b?  be+6¢>
Tacé a’+b*=(a+b)(a+b>—ab), ma
a*+b>22ab nén a*+b*= ab(a+b).
Do d6 295° —a® =30b* —(a3 +b?)
<30b3 —ab(a+b)=(ab+6b2)(5b—a).
29h% —a?

Via>0,b>0nén ——<5bh—a (N
ab+6b?

29a3 -¢?

ca+6a®

TOAN HOC
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Tuong tu, ta ciing co

+3 - L3
B s b ()
bc+6¢?

Cong theo vé cac BDT (1), (2), (3) ta duogc
M <4(a+b+c)=1.

a=b=c

29a3 -¢3

<S5a-c(3)
ca+6a?

1
1 ©& a=b=c=—

M=1& .
a+b+c=z 12

Viy gia tri I6n nhat cia M 1a 1, dat dugc khi

~ kd . 1 1 1
va chi khi x=—; y= =—.
12 24 36
>th‘_m xét. 1) Da s6 cdc ban déu giai theo cdch trén.
Mot s6 ban da nhan xét va dua ra bai todn t6ng quat sau:

"Tim gid tri I6n nhét cta biéu thiic

Ni(kz—k—l)b-‘—a} +(k2—k—l)c3—b"‘
N ab + kb? be + ke?
Jr(.!'c2 —k=-Da3-c3
ca+ ka?

trong dé a, b, ¢ 1a cdc s6 duong thoa man diéu kién
a+b+c=m; kvamlacac s6 duong cho trude.

m

DS. MaxM = (k- 2)m, datdugc khia=b=c= 3

2) Cac ban sau day c¢6 101 giai tot:

Ha Noi: Nguyén Thanh Céng, 9B, THCS Nguyén
Thuong Hién, Ung Hoa; Nam BPinh: Vi Phuong Thdo,
9A4, THCS Tran bang Ninh, TP. Nam Dinh; Hai
Duwong: Trdan Xudn Thdng, 9/1 THCS Lé Quy Don, TP.
Hai Duong; Bac Ninh: Lé Thi Hdi Linh, 8A, P6 Quang
Long, 9A, THCS Yén Phong; Ha Nam: Ha Thi Hoang
Nam, 7A, THCS Nam Cao, Ly Nhin; Bac Giang:
Nguyén Thi Hué, 8A, THCS Tan Dinh, Lang Giang;
Thai Binh: Ngo Minh Quyén, 9A1, THCS Thanh Né,
Kién Xuwong; Ha Tinh: Tran Minh Piic, 9C, THCS
Hoang Xuan Han, Buc Tho; Pha Tho: Vi Thi Mai,
8A1l, THCS Lam Thao; Vinh Phic: Kim Pinh Quan,
9A1, THCS Yén Lac, Nguvén Thi Lan Huong, 9C,
THCS Vinh Tuong, Pham Lién Huong, 9A, THCS Lap
Thach; Nghé An: Ddu Héng Qudan, 9D, THCS Cao
Xuan Huy, Nguyén Thi Diéu Anh, 9B, THCS Dién
Chau, Lé Hong e, 9B, THCS Ly Nhat Quang, Do
Luong, Trdan Bdo Trung, 6A, THCS Tén Quang Phiét,
Thanh Chuong; Hau Giang: Tran Ngoc Khdnh Quynh,
8A2, THCS Lé Quy Pon, TP. Vi Thanh.

PHAM THI BACH NGOC

* Bai T5/399. Cho tam gidc ABC vudng tai
A va AB < AC. Goi H la hinh chiéu cua A
trén BC va M la diém doi ximg ciia H qua AB.
Tia MC cdar diong tron ngoai tiép tam gidc

TOAN HOC
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ABH tai diém P (P #M). Tia HP cdt duong
tron ngoai tiép tam gidc APC tai diém N (N #P).
Goi E va K tuong ung la giao diém cua AB va
BC vai duong tron ngoai tiép tam gidic APC
(E #A, K #C). Chitng minh rang

a) EN song song voi BC.

b) H la trung diém cia BK.

Loi giai. (Theo ban Lé Hong Piic, 9B, THCS
Ly Nhat Quang, D6 Luong, Nghé An)

E N

B H K =

Vi M déi xing véi H qua AB nén M thuoc
dudng tron ngoai ti€p tam gidc vudong ABH.

a) Cic gldC ABHP va APNE noi ti€p nén

PHC = PAB = ENP do d6 EN//BC (vi ¢6 hai
gdc so le trong bang nhau).

b) Tir tinh chét clia cac géc nai tiép cung chan
mot cung va M 1a diém doi xing v6i H qua
AB, ta co

e APC = AKC nén APM = AKH.

o ABH = ABM = APM .

Suy ra ABH = AKH , do dé tam giac ABK
can tai A, ma AH la dudng cao nén H la trung
diém cta BK. O

)Nh:fm xét. Bai todn nay cé nhiéu cdch giai khic
nhau. Ngoai ban Pic, cdc ban sau day ciing ¢é i
giai tot:

Phu Tho: Vii Thi Mai, 8A1, THCS Lam Thao; Vinh
Phuc: Kim Dinh Qudn, Bui Thi Ngoc Mai, Nguyén Thi
Thom, 9A1, THCS Yeén Lac; Ha Nam: Nguyén Manh
Hai, Lai Hong Hanh, 9A2, THCS Trdn Phd, TP. Phu
Ly; Nghé An: Nguyén Tdt Khanh, Truong Céng Phii,
9B, THCS Ly Nhat Quang, D6 Luong; Trdn Bdo Trung,
6A, THCS Ton Quang Phiét, Thanh Chuong; Nguyén
Thi Huyén, 7A2, THCS Thuin Trung, Trung Son, D6
Lwong; Pdu Hong Qudn, 9D, THCS Cao Xuéin Huy,
Dién Chau.

PHAN THI MINH NGUYET



* Bai T6/399. Tim phdn nguyén cua A,
biét rdang

A—\E+\[ {ﬁ+ +"H<[
2009

Loi giai. Trude hét ta ching minh
Y+na<l+a (neN,n>1; aeR,a>0) (1)

That vay, ta c6

at+..+a”

n(n-1)
2

= (1+a)" >1+na vatir dé suy ra (1).

(1+a)"——~1+na+

Ap dung bat dang thic (1), ta duoc

{/n = 1+L<l+—]f—
n—1 A n(n-1) n(n-1)’

1 1
hay » <1+ - 2)

n-—1 n-1 n

Str dung bét dang thic (2), cho timg s6 hang

ctia A tuong g vé6i n bang 2, 3, 4, ..., 2010,
ta co
2010
A \/54_4: z\;/: 2010}
2009
BT LTS U Y . T
i1 2 2 3 2009 2010

<2010.

Turdé 4<2010- :
2010

Mat khic A Ia téng cia 2009 s6 hang, ma moi
s0 hang déu 16n hon 1, nén 4 > 2009.
Vay 2009 < 4 <2010, suy ra [4]=2009.0

>Nhan xét. 1) Cé thé chimg minh BDT (1) bang
phuong phap quy nap todn hoc. C6 thé chiing minh (2)
bang cich st dung BDT Cauchy cho n s6, gom (n— 1)

nhu sau:

sO 1 va s6
n—1

n
Ll T—— - | -
n=1., =1+
n n—1

Tir d6 suy ra (2).

Mot s6 ban dua ra két qua tong quét: Phdn nguyén cua

; 1,
S()A_ﬁ+€/§+d§+...+”+ln+ bang n.
2 3 n

2) Céc ban sau day c6 loi giai tot:

Vinh Phic: Pham Lan Huong, 9A, THCS Lap Thach;
Nguyén Thi Lan Huong, 9C, THCS Vinh Tuong; Phi
Tho: Vii Thi Mai, 8A1, THCS Lam Thao; Bac Ninh: Lé
Bich Ngoc, 9A1, THCS Nguyén Pang Pao, TP. Bic
Ninh, Pham Dic Hién, 9A, THCS Yén Phong; Nghé
An: Nguyén Thi Quynh Loan, Truong Cong Phii, Thdi
Thi Huong Thdo, 9B, THCS Ly Nhat Quang, Do
Luong, Nguyén Thi Diéu Anh, 9B, THCS Dién Lam,
Dién Chau; Ha Tinh: Trdn Minh Pirc, 9C, THCS
Hoang Xuan Han, Dic Tho.

NGUYEN ANH DUNG

* Bai T7/399. Tim gid tri nho nhdt cuia biéu thitc
x y z t
: +

1+y2 1+x2 1+¢* 1+2z2

trong do x, y, z, t la bon so khong am thoa man
X+ y+z+t=k(klasoduong cho truoc).
Loi giai. e Néu x =0 thi co

4(x+
S Hx+y)

X o4 e (1)
1+y% 1+x? 4+k?

Ping thitc xdy ra khi va chi khi x =y =0.

e Néu y =0 thi
x Y =x24(x+y) 2)
1+y2 14x?2 4+ k?

Pang thitc x4y ra khi va chi khi x=y = 0.

e Néu x > 0, y > 0, st dung BDT Schwarz
ta co

2 2

X y __x Y S Xty
1+y?2 1+x? x+xp? y+x2y l+uxy
4(x+y) k"’
> <—(x+y)*< 3
i O ( P s=r) €)
ko .
Dang thic xay ra khi x = y—E vaz=t=0
t
Tuong tu ta co > ) 4)
I€#£ 1+2% d4k*

Pang thiic xay rakhi z=r=0hoacz=1= %
vaix=y=0.

Két hop (1), (2), (3) va (4) ta c6
Ax+y+z+t) 4k

Az .
4+k2 44k

TOAN HOC
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Vay gid tri nhd nhat cia A bing £ —, dat

duoc khi vachikhix=y=0,z=1= % hoac

x=y=—,z=t=0.0
)

» Nhdn xét. C6 khd dong ban tham gia gidi bai todn
nay. Tuy nhién rat nhiéu ban khi sir dung BDT Schwarz
dé dua dén danh gid (3) déu khong xét truong hop x =0
hoac y = 0, din dén suy luan khong chinh xdc. Cung co
thé nhan dugc danh gid (3) bang cich bién déi tuong
duong. Céc ban sau day c6 10i giai tot:

Vinh Phiic: Phan Xudn Truomg, 11A, THPT Nguyén
Viét Xuan, Vinh Tudng; Pha Tho: Dao Vin Lap,
10A1, THPT Thanh Thiy; Hung Yén: Dao Viét Anh,
10 Todn, THPT chuyén Hung Yén; Ha Tinh: Nguyén
Manh Toan, 10T1, THPT chuyén Ha Tinh; Nghé An:
Vé Hong Quan, 10A1, Vi Thanh Long, 10A2, Nguyén
Huy Hoang, 11A1, khoi THPT chuyén, DH Vinh;
Nguyén Van Hoang, 11T7, THPT D6 Luong I; Ho Dién
Phiic, 11A1, THPT Quynh Luu III; Binh Pinh: Trdn
Poan Tdn, 12 Toan, THPT chuyén Lé Quy Pon; Kién
Giang: Nguyén Ngoc Ha, Truong Hitu Van Loc, 10T2,
THPT chuyén Huynh Méan Pat, TP. Rach Gid; Phi
Yén: Vo Van Huy, 12A1, THPT Lé Hong Phong, Tay
Hoa; Bén Tre: Trdn Hoang An, 12 Toan, THPT chuyén
Bén Tre;

NGUYEN THANH HONG

* Bai T8/399. Cho tam gidac ABC. Piém M
khong nam trén cdc canh va khong nam trén
duong tron ngoai tiép cua tam gidc do. Chimng
minh rang f(’.-)r'(.x-xm :’(In')l‘fr\:f(f-l) :ch)‘.mm, khi va
chi khi M la trong tam tam gidc ABC. (Ki
hiéu 97z, la phuong tich cua diem T doi
voi dwong tron di qua ba diem X, Y, Z).

Loi giai

Bé dé. Cho tam gidgc ABC. Piém M khong
thuoc cdc duong thang AB, AC va khong thudc
dudng tron ngoai ti€p tam gidc ABC. A’ la
trung diém ctia BC. Khi d6 % ey =Fiomp
khi va chi khi M thudc AA”.

Chitng minh bd dé. Gia st cdc dudng tron
ngoai ti€p cdc tam gidc MAB, MAC theo thi
tucat BCtai E, F(E#B; F #C).

Vi M khong thuoc dudng tron ngoai ti€p tam
gidc ABC nén E # C; F' # B (hinh v€).

TOHN HOC
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Chi ¥ ring BC =—CB; BA'=—CA' va AM 1a
truc ding phuong ctia cdc dudng tron ngoai
tiép cac tam gidc MAB, MAC, ta c6
qB/(M«IC) j(.f(MAB}

<>BF.BC=CECB < BF=—CE

<> BA'+A'F=—CA'-A'E< A F=—A'E
@A‘F.A.C:A'E.A'BQ r(f;';(m(") :r_(;'f(m)
S A'eAM < M e AA'.

Tro lai viéc giai bai toan T8/399.

Goi A', B’ theo thit tu 12 trung diém cua BC,
CA. Theo b6 dé trén, ta ¢

'(/;/(MBC) =f§:mc4}=9)c;(,m)
-~ rgzaf(MAC) :fg)C:(MAB); f(fz‘f(MBA) ='—(j31,’{MBC).
>MeAA', M e BB'< M =AA'N BB'
<> M la trong tam cua tam gidc ABC. O

>Nh¢jn xét. 1) Dé todn nay c6 hai 16i:

+ In sai r(f‘,)a,,f(MAB); cin stra dfll’]g l(})c,r(mg).

+ Thiéu gia thiét "M khong thudc diong tron ngoai tiép
tam gidc ABC".

Thanh that xin 16i ban doc.

2) Khi nhiéu ban tham gia va cho loi giai ding, tuy
nhién, nhiéu 15i gidi qua dai. S6 ban biét sir dung do dai
dai s6 dé cho mot 1vi gidi hoan chinh khong nhiéu.

3) Tir bai toan trén, dé dang suy ra két luan thi vi sau:
Tdp hop cdc diém M sao cho % jmpcy=981mca = 1(map)
chinh la hinh gém trong tdm tam gidc ABC va duong
tron ngoai tiép tam gidc ABC (khong ké' cdc diém A,
B, C).

4) Sir dung cong thic Lezbnitz, cic ban Lé Vdn Phu,
Nguyén Tién Hoang, 10A1, THPT chuyén Phan Boi
Chau, Nghé An ciing cho I giai khd tot.

5) Ngoai hai ban Phi va Hodng, xin néu tén mot s6 ban
c6 1o giai twong doi t6t:

Nam Pinh: Tran Thu Hién, 10T, Phung Minh Phiuong,
11T2, THPT chuyén Lé Hong Phong; Thai Binh:



Nguyén Anh Tuyén, 12T, THPT chuyén Thdi Binh;
Thanh Hoa: Lé Vdn Tudn, Trinh Vdan Tam, 11T, THPT
chuyén Lam Son; Quang Nam: Nguyén Phudc Toan,
THPT Tran Van Du, Pham Tudn Anh, Vé Van Quang,
11/T. THPT chuyén Nguyén Binh Khi¢ém: Can Tho:
Hoang Cong Durc, 10A1, THPT chuyén Li Tu Trong;
Binh Pinh: Lé Anh Tu, 12T, THPT chuyén Lé Quy Don.

NGUYEN MINH HA

* Bai T9/399. Cho tam giac ABC. Mot duong
tron cdt cdc canh BC, CA, AB ldan luot tai cdc
cap diém (M, N); (P, Q); (S, T), biét rang M
nam giiia B va N; P ndam giita C va Q; S nam
giita AvaT. Goi K, H, L lan luot la giao diém
cua SN va OM; QM va TP; TP va SN.
Chitng minh rdng cdc dwong thang AK, BH,
CL dong qguy. '

Loi giai. (Theo da so cac ban).

Str dung dinh li Ceva dang lwong gidc cho tam
gidc ASQ v6i ba duong AS, AK, AQ déng quy,
ta co

sin KAS sin]@ sin KQA B

sin@ "$inKSA sin@
Tuong tu doi v6i cac tam gidc BTM va tam
gidc CPN, ta ciing co

sin HBM sin HMT  sin HTB

1 (1)

. . —— =1 (2)
sin HBT sin HMB sin HTM
sin LCP sin LNC sinLPN -1 3

sin LCN sin LNP  sin LPC
Chd y rang .
sin@:sinm; sin@zsinWH;
sin@:sinﬁ’l}; sin@=sinf]§€’;
sinW’T:sinL}E‘; sin HTB = sin LNP (4)

Nhan theo vé€ cic hé thirc (1), (2), (3), két hop
vGi (4) ta dugc
sinKAS sin HBM sin LCA 1
sinﬁQ_' sin /BT sinLCN
Ap dung dinh li ddo Ceva dang luong gidc
cho tam giac ABC véi ba duong thang AK, BH
va CL (luu y rang AK, BH, CL khong thé doi
mot song song) ta nhan thdy ba dudng nay
déng quy (dpem). O

> Nhan xét. 1) Hiu hét cic 10i giai giri vé Toa soan déu
trinh bay theo cdch trén. Mot s6 ban sit dung dinh li
Desargues va dinh li Pascal ciing di dén két luin bai
toan (sau khi da chimg minh hai dinh 1i vira néu).
2) Céc ban sau ¢ 1oi giai ding va gon hon ca:
Ha Noi: Pham Huy Hoang, 10A1 Toan, THPT chuyén
DHKHTN, BHQG Ha Noi, Vi Quang Thanh, 10T2,
THPT chuyén DHSP Ha Noi; Phi Tho: Dinh Anh
Hoang, 10A1, THPT TTr. Lam Thao; Hai Phong:
Phan bire Minh, 12A15, THPT Thdi Phién; Vinh
Phiic: Pé Xudn Viét, 10A1, THPT chuyén Vinh Phiic;
Quang Ninh: Bii Hoang Tung, 11A3, THPT Ubng Bf;
Hai Duong: Mac Luu Phong, Pham Tudn Minh, 11
Toan, THPT chuyén Nguyén Trii; Nam Pinh: Nguyén
Vin Cao, Vit Xudn Truong, Trdn Thu Hién, Nguyén
Thay Linh B, Ddng Thi Quynh Nga, 10 Toan 1, THPT
chuyén Lé Hong Phong; Thanh Héa: Lé Thi Lan Anh,
10T, Lé Quang Ldm, Trinh Van Tam, 11T, THPT
chuyén Lam Son; Nghé An: Trdan Bdo Trung, 6A,
THCS To6n Quang Phiét, Thanh Chuong, Nguyén Thé
Tién, Bui Quang Dong, 10A1, Trdn Vo Hing, Phan
Truong Bao, 11A1, THPT chuyén DH Vinh, Nguyén
Tién Hoang, Tran Manh Cuong, Nguyén Hién Trang,
10A1, THPT chuyén Phan Boi Chau, Nguyén Vin
Hoang, 11T7, THPT Do Luong I, Ho Dién Phiic, 11Al,
THPT Quynh Lwu III; Ha Tinh: Trdn Vé Hoang, 11
Toian, THPT chuyén Ha Tinh; Quang Tri: Nguyén
Truong Sinh, 11 Toidn, THPT chuyén Lé Quy Don;
Quang Nam: Ha Vdan Huynh Anh, 11/1, THPT chuyén
Nguyén Binh Khiém, Nguyén Phuoc Toan, 11/5, THPT
Tran Van Du; Pha Yén: V4 Van Huy, 12A1, THPT Lé
Héng Phong, Tay Hoa; Pong Nai: Ong Thé Phuong, 10
Toan, THPT chuyén Luong Thé Vinh, Bién Hoa; Hau
Giang: Puwong Ngoc Lan, 11H, THPT chuyén Vi
Thanh; Long An: Vg Tién Dat, 10T, THPT chuyén
Long An. .

HO QUANG VINH

% Bai T10/399. Cho day sé (a,) thoa man

a[,=10
(6=a,X16+a,;)=96, n=0, 1, 2,..

1

I
Hay tinh tong S = —+—+..+

apg a ar010
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Loi gidgi. (Theo ban Phiing Minh Hoang, 11

Toan, THPT chuyén Nguyén Trai, Hai Duong).

Ta ¢6(6-a,X16+a,,)=% < a,,(6—a,)=16a,
6—a, 1

= g 20,800 1=0, 1; 25 sastt)
160,, a,

31 1 1 3(1 1 1 1
S ———=— o | —t— [+
8 dy 1 6 Ay 8 a, 1 0 Ay l 0

n) thi (x;) lap

y—

bat x; =—1~+L (i =10,1,2, o
10

a;

thanh cép s6 nhan véi cong boi %

Thanhthr A=Y x, =

i=0 1_§
3
Matkhic A=Y —+— = g 2t
i=0\ d; 0 lO
n+l
xﬁ[l—(gj J
Dods S=A-"1= i)
10 |8 10
3

Véia,=10thi x, =é. Thay n = 2010 ta dugc

2011

2011
N [§] -2
25 | {3 10

2011
=i(§_j —ZOILI— d
2513 50

>Nh:‘;n xét. Bai todn nay dugc rit nhiéu ban tham gia
giai. Cdc ban sau day co 10i gidi t6t:

Nam Pinh: Phing Minh Phuong, 11 Todn 2, THPT
chuyén Lé Héng Phong; Hai Phong: Phan Diic Minh,
12A1. THPT Thai Phién; Ha Tinh: Pham Tién Diing,
11T, THPT chuyén Ha Tinh; Bén Tre: Pham Phuoc
Nguyén, Cao Thanh Chuong, 12T, THPT chuyén Bén
Tre; Binh Pinh: Nguyén Quang Hai, 11TN2, THPT
Tang Bat H6, Hoai Nhon: Phu Yeén: Vo Van Huy,
12A1, THPT Lé Héng Phong, Tay Hoa; Kién Giang:
Nguyén Bich Y Linh, 10T1, THPT chuyén Kién Giang;
bong Nai: Dwong Cong Hung, 12T, THPT chuyén
Luong Thé Vinh. )

DANG HUNG THANG

TOAN HOC

ham so

T11/399.
— R*

* Bai
f:R*

fx+y)+ f(xp)=x+y+xy,

Tim tat ca cdc
thoa man dang thic
()

Vx,y e R’
Loi gidi. (Theo da s6 céc ban).
Thay x =2,y =2 vao (1), taduoc f(4)=4.
Lan luot thay x=1, y=1;x=2, y=1;x=3,
y =1 vao (1), ta thu duoc
@)+ Q=3
JS3)+f(2)=5
F@)+ f(3)=1.

Do f(4) = 4, nén f(3) = 3, f(2) =2 vaf(1) = L.

. 1 ) 2
Thé x =¢, y =— vao (1) va str dung dang thiic
f
f(1) =1, ta thu duogc
f(t+%j+f(1) :t+l+l,Vre R*.
t

hay f[t+%j:t+%,‘v’!elR+ 2)

| : ng o
Do t+—- vdi t>0 nhin moi gia tr1 trong
t

[2;+00) nén tir (2) suy ra f(x)=x,Vx=2(3)
Tiép tuc thé y =2 vao (1), ta thu dugc

f(x+2)+ f(2x)=3x+2,VxeR* (4)
Sir dung hé thie (3) ¢6 f(x+2) =x+2,VxeR",
tr (4), tathu dugc  f(2x)=2x,Vxe R",
hay f(x)=xVxeR",

Thir lai, ta thiy ham nay thoa man diéu kién (1).
Két luan. Ham duy nhat thoa man bai todn la
f(x)=x,v6i xeR*. O

>th‘;‘1n xét. C6 rit nhiéu 101 giai giri dén Toa soan, da
0 céc ban giai ding, mot s6 khdc tuy c6 ddp s6 ding
nhung da sir dung gid tri x = 0 khong thudc tap xdc
dinh clia ham s& can tim. -

NGUYEN VAN MAU

* Bai T12/399. Cho tam gidac ABC.
minh rang

Chiing

B C

cos A cos BecosC +8ﬁco~. ;Lm_v_ Ccos =
LA B G

> 24cos?— cos?—cos*——1.

2 2 2



Loi giai. Dat x=sin4, y=sinB, z=sinC,
O<x,y,z<1.Taco
e cos A cos BecosC

=%(cos(A+B)+cos(A—B))cosC
:%(—cosC+cos(A‘B))cosC

w%(—cos2 C—cos(A—B)cos(A+B))

=%(sin2 Cel— cos2A +cos2BJ

2
_x2+y2+22_
9

=%(sin2A+sinzB+sin2C)—l 1.

A B C
e 4c0S—C0S—COS—
2 % 2

A~B

+ cos COsS—

A+ B
=2(cos L

NG S

. C C =B A+B]
= 2| sin—coSs— + COoSs .sin
2 2 2 2

=sinC+sinA+sinB=x+y+z.
Do d6 bat dang thitc (1) twong duong vdi

2 2 2 3
u—1+2\/§(x+y+z) 2E(x+y+z)2 -1

< x2+yt4z? +4V3(x+y+2)23(x+y+2)? (2)
Chu y

o 3(x2+y?+z2)—(x+y+z)?
=(x-y)*+(y—2)*+(z—-x)* 20,

3 . A . i
. x+y+z+7=smA+smB+smC+sm§

n b
C+ ==
:2sinA+Bcos A_B+2sin 3 cos 3
2 2 2
s
. A+B . ©*3
< 2| sin +sin
A4BACHY A+ B-C—2
= 4sin 3 coS 3
4
A+B+C+— 2 3
< 4sin = 4sm§= 4.7:2\/3_‘

343
Suy rax+y+z< 5

Ap dung hai bat dang thiic trén ta c6
x%+y?+z2 +43(x+y+2)

> %(.)c+y+z)2 4—%(x+y+z)2 =3(x+y+z)>.

Tic 1a bat dang thic (2) ding. Dang thic xay
rakhivachikhiA=B=C= 1;— hay tam gidc
ABC déu.

>>Nhan xét. Pay Ia bai todn bit ding thic luong gide
dang co ban, khong qud khé. Céic ban hoc sinh sau co
1o giai ding:
Nam Dinh: Trink Thi Viét Ha, Trdn Thu Hién, 10 Todn 2;
Nguyén Thuy Linh, Pdng Thi Quynh Nga, Vii Xudn
Truong, 10 Toan 1, THPT chuyén Lé Hong Phong;
Nghé An: Lé Hoang Hiép, 10 Al, K48, THPT Thai
Hoa; Ha Tinh: Nguyén Mdu Thanh, 10T1, THPT
chuyén Ha Tinh; Quang Ngai: Pham Pinh Thuyén,
10T1, THPT chuyén Lé Khiét; Phia Yén: Huynh Van
Thdng, 10T2, THPT Luong Vin Chéanh, TP. Tuy Hoa;
Binh Phuée: Cao Van Tién, 10A, THPT chuyén Quang
Trung. .
NGUYEN MINH bUC
* Bai L1/399. Mot vdt chuyén dong voi gia
toc khong doi. Sau khodng thoi gian At = 1,
ké tir khi vat ¢o van toc v, dén khi van toc cua
14 = ; 08 ok £ v
vdt la % Sau khoang thoi gian 2t van téc
, g g W 5 ; 3 - . 3 5
cia vdt la — . Xdc dinh gia toc cua vdt va
vdn toc cua no sau khoang thoi gian 3 t.
Loi gigi. Ki hiéu v,, v,,V; lan luot la van toc
cla vat & cdc thoi diém 7, 27, 3r, ta c6 gia
toc cua vat 1a
- Vi—V, AV
a= = = = —
T T T T
Cic vecto van toc duoc biéu dién nhu hinh vé
sau.
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Tur hinh vé ta cé
V2 .
WF = ?0 =v3 +(Av)? + 2V,.AV;

2
Vi = ;’—g = v +(2Av)? + 27 247,

vi=vZ+(BAv)? +2V,.3AV .

Tt ba phuong trinh trén ta tim dugc

3vg Vo ﬁ

Av=——; vy = :
42 4

S . g Av 3v

Gia t6c clia vatbing a=—=——2—.0
T 421
>Nhan xét. Céc ban sau c6 10i giai ding:
Ha Giang: D6 Vdn Ha, 11 Ly THPT chuyén Ha Giang;
Nghé An: Bui Hitu Vinh, Nguyén Vin Hoang, 11T7,
THPT D6 Luong I; Thanh Héa: Nguyén Vin Manh,
12A1, THPT Hau Loc; Pong Thap: Huynh Thanh D,
10L, THPT TP. Cao Lanh.
NGUYEN XUAN QUANG

* Bai L.2/399. Cho mot
co hé nhu hinh ve. Gia do
C 6 thé truot doc theo
truc thang dimg AB.
Trén gia da dat mot vat
co khot luong m = 0,1kg.
Vat nay duoc gan vao
mot dau cua lo xo co khoi
liong khong dang ké, cé do cimg k = 20N/m.
Liic ddu, 1o xo o trang thdi tw nhién. Sau do
cho gia dé bdt dau truot xudng voi gia toc
a = 2m/s*. Ldy g = 10m/s”.

a) Hoi sau bao lau thi gid dd roi khoi vat?
b) Tinh bién dj dao dong cua vdt sau do.
Loi giai. a) Thoi gian gia do roi khoi vt
2

Tac dung lén vat c6 ba luc: trong luc mg,

phan luc N cta gid dd, luc dan héi F, cha
10 xo. Ap dung dinh ludt Il Newton, ta c6
— - > -
mg+Fg+N=ma (D
Néu chon chiéu duong hudng xuong dudi thi
phuong trinh trén ¢6 thé viét
mg—kx—N=ma (2)
Khi gid d& bat ddu roi khoi vat thi N = 0, tir
(2) suy ra
m f—
_mg-a)
k

TOAN HOC
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O day x 1a quing dudng vat di duoc ké tir lic
gia do bat dau truot dén ldc né roi khoi vat.
Chuyén dong cua vat trong truong hgp nay 1a
chuyén dong nhanh dan déu, khong cé van
toc ban dau. Vi vay
2
gl e 58, GO
2 a

b) Bién do dao dong A

Van toc cua vat lic bat ddu roi khoi gia do la
v=at=0,4 (m/s).

Khi gid d& roi khoi vat thi tic dung 1én vat ltic

nay chi con trong luc cua vat va luc dan hoéi

cua 10 xo. Vi vay, vat sé dao dong diéu hoa. (6]

vi tri can bang thi

kAl = mg :>Al=%=5(cm).

Lic roi khoi gia do, 10 xo da dan 4 cm. Goi X
la toa do cua vat doi vai vi tri can bang, ta c6
X=x-Al=4cm-5cm=-1cm.

Hé thic lién hé gitta X, A, @ va v cho bai

biéu thitc

V2 =a)2(A3~X2)=£(A2‘X2) (a)z z_k_J
m m

Tir day ta tim duoc A =3 cm. O

> Nhan xét. Cic ban ¢6 1o gidi t6t 1a:

Hung Yén: Neuyén Thi Mi Hdng, 12TN7, THPT Vin
Giang; Bac Ninh: Lé Vdan Manh, 12 Héa, THPT
chuyén Bac Ninh; Thai Binh: Vi Viér Anh, 12A1,
THPT Tay Thuy Anh, Thii Thuy; Ha Tinh: Nguyén
Hiu Hoang, 12 Héa, THPT chuyén Ha Tinh; Nam
Pinh: Trdan Quéc Par, 12C3, THPT A Hai Hau; Quang
Tri: Nguyén Pitc Lam, 12 Toan, THPT chuyén Lé Quy
bon; Can Tho: Nguyén Long Phudc Puong, 12A3,
THPT chuyén Ly Tu Trong; Thanh Héa: Nguvén Van
Manh, Vi Hoang Nguyén, Mai Vdn Tung, 12A1, THPT
Hau Loc 4; Quang Ngai: Pham Quoc Viét, 11Bl,
THPT Binh Son; Pham Quéc Do, 12C1, THPT chuyén
Lé Khiét; Nghé An: Nguyén Vdn Hoang, Bii Hitu
Vinh, 11T7, THPT D6 Luong L.

NGUYEN VAN THUAN

Nhén tin: C4c ban doat gidi trong Cudc thi giai Toan —
Vit li trén Tap chi THTT nam hoc 2009 - 2010 hay gu
dia chi mdi vé toa soan dé nhan Giai thudng va Bang
Chimg nhan.

THTT




PROBLEMS... (Tiép trang 17)

T8/403. Let A4,4,A45..4, be a convex
polygon (n =3) on the plane (P) and let S be

a point outside (P). Another plane (@)
intersects the sides §4,, SA,, ..., 84, at By, B,,

..., B, respectively such that
S4, 84, SA,
+ +..+
SB,  SB, SB,
where a is a given positive number.
Prove that such a plane («) always contains a
fixed point.

=da

TOWARD MATHEMATICAL OLYMPIAD

T9/403. Two circles @,, @, intersect at points
A, B. CD is a common tangent line of @,, @,
(Cew,,Dew,) where point B is closer to
CD than point A. CB cuts AD at E, DB cuts
CA at F and EF cuts AB at N. K is the
orthogonal projection of N onto CD.

a) Prove that C/’EB = 5;17(

b) Let O be the circumcenter of the triangle
ACD and H is the orthocenter of the triangle
KEF. Prove that O, B, H are collinear .

T10/403. Let (x,)
2010

¥ =5and X, = LA e 16, for
x7P0% 11

n=1,2, ..

For each positive number n, put

be the sequence where

all

n

1
Yn = ;xlzooq £

. Determine limy,,.

T11/403. Find all functions f:R—R satisfy
the following equation

SUG==fx)S O+ f(x)-f)-xp,

forevery x,yeR.

T12/403. For each ne N",let a, be a number
of bijections fi {1,2,...,n} —{l,2,..., n} such
that [/ (f(k))=k forall k e{1,2,...n}.

1) Prove that a, is an even number for every
nz2.

2) Prove that for every n 10 and n is
divisible by 3 then a, —a,_y is divisible by 3.

Translated by LE MINH HA

>
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SUY NGHI THEM... (Ti¢p trang 15)
Ta c6 —8sin? 2(x+”Tn} +4(cos2x+1)

=—-8cos?2x+4cos2x+4
=4cos2x—4cosdx =8sinxsin3x.

Do do6 PT (4) <> cos? x —cos5xcos3x

=&8sinxcosxsin3xcos3x
I+cos2x cos8x+cos2x . )
5 — 5 = 2sin2xsinbx

<> 1—-cos8x =4sin6xsin2x
< 1 —cos8x = 2(cos4x —cos8x)

& 2cosd4x(cosdx—1)=0

x—n+]m(a)
cosdx =0 Qa4
c{ | 8 4

cosdx =1 E
2

(b)

baoi chiéu DK:

* Nhan thay E+E=E+E<::>6!’( —8m=1
8 4 6 3

khong c6 nghiém nguyén.

Suy ra, nghiém (a) thoa man DK.

*Nghiém (b) bi loai v6i k,m e Z sao cho

k—“=£+ﬂ<:>3k—2m=l =
2 6 3

Suy ra véi k chan, tic 1a x = /n (I € Z) nghiém

t
teZ).
m=1—3t( =4

cua PT (4) 1a x=g+k%; x=In(k,leZ). O

Dé két thiic bai viét, xin mdi cdc ban hiy gidi céc
phuong trinh sau:
1. tan? 2xtan? 3xtan5x = tan? 2x — tan? 3x + tan5x.

2. fcosx +2cos2x —cos3x| =1+ 2sinx — cos2.x.
3. tandx + tanx = 2tan3.x.

4. 2sin3x — =2cos3x +

sinx COSX
5. \Jcos2x ++/1—sin2x = 2+/sinx — cosx.
3(cos2x + cot2x)

cot2x —cos2x

6 = 2(sinx + cosx)?.

(\/5 —tanx)(cosx —sin2x)
(2cos? x +sinx — D(1 + \/gtanx)

- \/Etan[g - thang o x]tan[g - .x‘} .
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*CTusilpe 27

S3 403 (1-2011)




Dii song

ho Puong luat, goi tat 1a tho Pudng, xuat

hién tir thoi nha Puong (Trung Qudc).
Tho Puong ¢6 dang "thdt ngon bat cu', tic 1a
tho ¢6 8 cau, moéi cau cé 7 chir' (hay 7 tiéng),
goi la dang chudn. Ngoai ra tho Pudng con ¢
nhimg dang khdc nhu "that ngon ur tuyét"
(bon céu, moéi cau cé 7 chw), "ngu ngon tir
tuyét" (bon ciu, moi ciu ¢6 5 chir), ...

A. Cac quy tac trong tho Puong luat chuan

Tho Buong cé két ciu vo cung chat ché. Toan
bo ndi dung bai tho géi gon trong 56 chir chia
thanh 8 céu tho: hai cau dau goi la dé, tiép
theo la hai cau thue, roi dén hai cau ludn, cudi
cung la hai cau két. Tam cau tho dé con phai
ddp tmg dugc nhitng quy tac nghiém khac vé
niém ludt va van.

1. Luat

a) Ludt bang - trac

Cic chit khong ¢6 dau thanh, hodac c6 dau
huyén goi la cic chir ¢6 thanh bang. Céc chit
¢6 mot trong cac ddu: sac, hoi, ngd, nang goi
la cac chir ¢6 thanh trac.

Luat hdng - trdc cua tho Puong quy dinh vé
thanh cho cédc chir thir 2, 4 va 6 trong moéi cau
theo quy tac sau:

- Néu chir thit 2 ding thanh bang thi chit thit 4
phai la thanh frdc, chit thit 6 phai la thanh
h(?nq Vi du (trich trong Bai tho "Thu diéu"
cua Nguyen Khuyén):

T ]
‘ | Ao | thu ‘\/um'f | léo ‘umr{“ trong | veo
| Chor | | 2 3 4 5 | 6 ‘ i
| thi (bang) | (trac) (hang) |

TOAN HOC
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LY VAN TOAN
(Ha Noi)

- Néu chif thit 2 dung thanh frdc thi chit thit 4
phai 1a thanh bdng, chit thit 6 phai 1a thanh
trdac. Vi du (trich trong Bai tho "Thu diéu" cua
Nguyén Khuyén):

Lo

" | | . "
chiéc |thuveén| cdu llnw teo | reo |

[ , .
i (Mot
| Chir | | ‘ 2 3 | 4
‘ |

| |

fh m\‘)
|

Céac chir thi 1, 3 va 5 khong bi rang budc gi.

Cau tho Buong viét khong ding luat hdng - trdc
thi goi a "thdt luat".

b) Luat doi

Trong tho Puong, hai céu thuc phai la hai vé
cua mot doi cau doi; hai cau ludn ctung lap
thanh mot doi cau doi nita. Mot doi cau doi
hoan chinh phai dap tng dugc nhiing yéu cau
sau:

- Poi y: tic la su tuong phan hoiac su cén
xiing vé nghia cta hai v€ doéi.

- boi chir: tie la su twong duong trong céach
dung tir, bao gobm hai phuong dién:

+ Vé thanh: thanh hdng d6i véi thanh trdc va
nguoc lai, dac biét nghiém ngat doi véi cac
chir thit 2, 4, 6, 7 trong céu tho;

+ Vé tir va ngir: tir don daéi vai tir don, tir kép
dai vai tir kép, tir lay doi vai tir lay, ...; thuc tir
doi vai thuc tir, hu tir d6i véi hu tir; cha ngit
da6i vai chu ngtr, vi ngit doi véi vi ngit; .... (doi
khi nguoi ta dé cao yéu clu ndy ma xem nhe
yéu ciu kia dé néu bat dung y ctia cau doi).

Vi du (trich trong Bai tho "Thu diéu" cua
Nguyén Khuyén):



Song biéc dica lan hot gon ti
La vang tricoe gio kheé duan éo.

Bai tho Duong viét khong ding luat daéi thi
goi la "that doi".

2. Niém

Cac cau tho trong mot bai tho Puong phai
lién két voi nhau theo quy tic sau goi 1a niém
(niém ¢6 nghia la dinh vao): chir thir 2 trong
cac cau tho tha 1, 4, 5 va 8 phai cung thanh
(cing hang hoac cung trdc) va khic thanh so
v6i chir thir 2 trong cdc cau con lai.

Nhu vay, chit thit 2 trong céu tho dau tién sé
quyét dinh thanh cua chit thir 2 trong cdc cau
tho con lai va do dé no6 ciing quyét dinh thanh
cta cdc chu tha 4, 6 trong moi cau tho (theo
luat bang - trac). Vi vay, dé thay rang ¢6 va
chi ¢6 hai dang tho Puong luat sau day:

1) Dang ludt bang (tic 1a chit thit 2 trong cau
tho diu tién co thanh bdng)

2) Dang ludt trdc (tdc la chir thi 2 trong cau
tho dau tién cé thanh rrdc).

Bai tho Puong viét khong ding quy tac trén
thi goi la "thdt niém".

3. Van

Trong moét bai tho Pudng chuén, chir cudi
cung trong cdc cau tho thit 1, 2, 4, 6 va 8 phai
¢ cung van, tic la c6 cach phat am giong
nhau hodc gan giong nhau. Thong thudng,
ngudi ta con yéu cau cdc chr 4y phai khac
nhau (riéng chir thit 1 va chir thi 8 1a ¢6 thé
nhu nhau). Hau hét cdc bai tho Puong déu
dung van c¢6 thanh bang.

Bai tho Duong viét khong ding vé van thi goi
la "that van".

B. Mot so dang khac cua tho Duong

1. That ngon tir tuyét. Giong nhu 4 cau dau
hoac 4 cau cudi cua mot bai thit ngon bat cu,
gilt nguyén luat hang - trac (bo qua luat doi),
niém va van.

2. Ngii ngon tir tuyét. Co duge tir bai that ngon
t tuyét dem bo di hai chit dau trong moi cau

(gilt nguyén luat hdng - trdc, niém va van doi
vGi cac chir con lai).

3. Ngii ngén bdt cu. C6 dugc tir bai that ngon
bat ci dem bo di hai chr diu trong méi cau
(gitt nguyén luat bdng - trdc, niém va vdn doi
v6i cdc chir con lai, bo qua luat doi).

C. Mot tha choi tho Duong ¢6 tu duy
toan hoc

Mot bai tho Duong hay la bai tho ma trong
khuon khd chat hep cua 56 chit véi nhimng
niém luat khat khe ay, 181 tho van thanh thot,
y tho van doi dao, tir tho van dam da séng tao.
Lam mot bai tho Puong that la khé, nhung
cling gidong nhu giai mot bai toan kho, nguoi
ta s€ am uc khi khong giai dugc, con khi da
giai dugc roi thi mot cam gidc thich tha sé
dang trao, né lam cho ngudi ta muoén nham
nhi, muén thuong thic, mudn chia sé cdi tha
vi dy v6i ban be tri ki.

Nguoi choi tho Puong thuong thich (moi)
nhau hoa tho, tirc 1a lam bai (goi la bai hoa)
dap lai mot bai tho cho trude (goi la bai
xuong) sao cho cdc chir cudi cua cac cau 1, 2,
4, 6, 8 cua hai bai 1a hoan toan nhu nhau.
Trong khuon khé cta bai bdo nay, toi xin
khong di sau vao van dé d6 ma gidi thiéu mot
cach choi tho Puong khdc, kha doc ddo va
mang dam mau sac cua tu duy todn hoc.

Cho mot bai tho Puong, néu tai vi tri cia moi
chit thit 2, 4, 6, 7 ciia mdi cau, ta viét B khi
chit d6 la thanh hdng, viét T khi chir do la
thanh trdc, va viét X tai vi tri clia cdc chit con
lai thi ta thu dugc mot bang gom 8 dong, 7
cOt goi 1a ma tran cua bai tho dé. R rang chi
¢0 hai dang ma tran sau day ung véi hai dang
tho Puong da néu trén:

Dang luat trac

XTXBXTB

| Dang luat bang |
| XBXTXBB

i XTXBXTB
|

XBXTXBB

XTXBXTT XBXTXBT

| XBXTXBB XTXBXTB
| XBXTXBT XTXBXTT
. XTXBXTB XBXTXBB
| XTXBXTT | XBXTXBT
| XBXTXBB | XTXBXTB
TOAN HOC
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Ta ¢6 nhan xét rang:

1) Néu thay thé cot dau cia mot trong hai ma
tran trén bai coOt cudi viét theo thi tu ngugc
lai thi ta dugc mot ma tran ¢é tinh chat doi
xtng tam (chang han tr ma tran dang luat
bing, ta duoc ma tran 1 dudi day). Do khong
¢6 quy dinh gi vé thanh cta cdc chir dau trong
moi cau tho nén nha tho cé thé viét sao cho
ma tran | cua bai tho d6 ¢6 tinh chit déi xdng
tam. Diéu dé c¢6 nghia la: Néu doc bai tho
timg cau, tir dudi lén trén, tir phai qua trdi ma
timg cau tho va ca bai tho van c6 nghia thi ta
¢6 thé thu duoc mot bai tho Pudng méi, hoan
toan dung niém luat. Bai tho c6 tinh chat nhu
thé duoc goi la tho "thudn nghich doc" (doc
xuoi va doc nguge déu cé nghia) (*).

Ma tran 1

BBXTXBB
TTXBXTB
BTXBXTT
TBXTXBB
BBXTXBT
TTXBXTB
| BTXBXTT
BBXTXBB

Mot bai tho thudn nghich déc rat néi tiéng 1a
bai "Canh xudn" (ddng tiéc, chua ro tic gia
1a ai):

Ta mén canh xudan danh sang ngoi,

Thit vui tho ricou chén day voi.

Hoa cai dau triic canh xanh biéc

Ld quyén huong xudn sdc tham fuoi.

Qua lai khach cho séng ldn song

Nguoc xudi thuyén doi bén dong nguoi.

Xa ngan tiéng hdt dan tram bong

Tha thuot béng ai mdt mim cuoi.

Doc nguoc tir dudi 1én trén, tir phai qua trai 1a
Cuoi mim mdt ai bong thuot tha,
Bong tram dan hat tiéng ngan xa,

Newoi dong bén doi thuyén xuoi nguoc.
Song lan song cho khach lai qua,

TOAN HOC
30 °Cludilre SO 403 (1-2011)

Twoi tham sdc xudn hiong quyén ld,
Biéc xanh canh tric ddu cai hoa.
Voi ddy chén ruou tho vui thii.

Ngoi sang danh xuan canh mén ta.

2) Theo cédch cau tao mot bai tho ngii ngdn
bat cd, tir hai bai tho trén, né€u bo di hai chir
ddu trong moi cau, ta sé dugc hai bai tho ngi
ngon bdt cu. Ban thir xem (¥%).

3) Néu thay thé cot dau ciia mot trong hai ma
tran trén boi cot cudi viét theo ding thi tu do
thi ta dugc mot ma tran ¢6 tinh chat doi xing
truc. Khi dé néu viét lai bai tho theo thir tu tir
trén xuong dudi, nhung tir phai qua trai thi ta
cling dugc mot bai tho Puong (néu ¢é nghia)
voi niém luat nghiém chinh. Pdng tiéc 1a tac
gia bai nay chua tim thdy bai tho nao ¢6 tinh
chit do.
Chu thich
(*) Bén nay nguoi ta mai tim duoc khoang 20
bai tho thuin nghich doc, trong dé ¢o6 cic bai
"Xudn hing" cua Vua Tuw Pitc va "Cua sé dém
khuya" Han Mdac Tw. Sau day xin gidi thiéu
mot bai tho khdc, bai "Phong canh Tay Ho"
cta Nguyén Huy Luong

Day voi thuc la canh Tday Ho,

Truace tuTroi kia khéo ve do.

May ldan nuée xanh mau dic ngoc,

Nguyét long hoa tham ve in chau.

Cay la tan rop tang cao thap,

Séng gon cam tau nhip nho to.

Bay san thit vui non nuoc du,

Tay Ho gia ay dé dau so !
(**) Bang cach tuong tu, tir bai tho nay, ngudi
ta con co thé tao ra dugc 8 bai tho nita. Ngoai
ra, néu lay chat liéu la 56 chir cua bai tho nay
(viét theo mot chinh hgp nao d6) nguoi ta con
viét dugc hang tram bai tho véi cdc thé loai
khac nhau.




HOI NGHI HOI Bpuq BIEN TAP, CONG TAC VIEN
VA LE DPON NHAN BANG KHEN CUA THU TUGNG CHiNN PHU

ciia Tap chi Toan hoc va Tudi tré nam 2010

Ha Noi da dién ra Hi nghi Héi déng bién tép, Céng tdc vién cdc tinh phia Béc va L&

don nhén Bang khen cua Thi tuéng Chinh phi cia Tap chi Todn hoc va Tudi tré ném
2010. Dén dy Hoi nghi c6 GS.TSKH Trdn Van Nhung, Nguyén Tho truéng Bé GD&DT, Téng
Thu ki Héi déng chic danh Gido su Nha nuéce; GS Poan Quynh, Cho tich Hai déng bé mén
Todn, B6 GD&DT; TS Trén Binh Chéu, Vy trudng, Giam déc Dy an THCS II, B5 GD&DT;
TS Phong Khdic Binh, Phé Chi tich Hai Thé thao hoc sinh Viét Nam. Vé phia NXBGD Viét Nam
6 TS Nguyén Quy Thao, Phé Téng Gidm dac, Téng bién tap NXBGD Viét Nam; PGS.
TS Phan Dodn Thoai, Phé Téng bién tap NXBGD Vit Nam, Vién truéng Vién nghién ciu
Sach va Hoc ligu Gido dyc; TS Nguyén Vén Tu, Phé T8ng bién tap NXBGD Viét Nam;
TS Lé HGu Tinh, Phé Téng bién tap NXBGD Viét Nam; Trudng phé cac phong ban Co quan
Vén phong NXBGD Viét Nam; ThS Vi Kim Thuy, Téng Bién tap Tap chi Toan Tudi tho; Dai dién
Tap chi Thé Gisi Méi; Ban Léanh dao Céng ty CP Sach va Thigt bi Gido dyc Hai Duong; Ban
Lanh dao Xi nghiép In Bén dé |, Bs Quac phong; Cac oy vien Hai déng bién tap cong céc
cong téc vién, cdc thay cé gido va cac em hoc sinh doat gidi cao trong Cuéce thi gidi Todn
va Vatlitrén Tap chi TH&TT nam hoc 2009 - 2010.

Sau loi phat biéu dé dén, TS Pham Thi Bach Ngoc, Téng bién tap Tap chi TH&TT doc bdo cdo
tong két hoat déng bién tép, xudt ban, phat hanh coa Tap chi ném 2010 va dinh huéng k&
hoach hogt déng ném 2011 ciing nhiing nam tiép theo. Thay mét lanh dao NXBGD Viét Nam,
TS Nguyén Quy Thao, Phé Téng Giam déc, Téng bién tap NXBGD Viét Nam trao téing Tap chi
Béing khen cUa Thu tusng Chinh phi; PGS. TS Phan Dodn Thoai, Phé Téng bién tap NXBGD
Viét Nam  phat biéu chao ming nhing thanh tich cia Tap chi trong thai gian qua, déng thai
giao nhiém vy cho Tap chi cang phdi cdi tién hon nira vé ndi dung vé hinh thoc dé dap gng nhu
cGu ngdy cang cao cba ban doc. Nhan dip nay, Tap chi TH&TT da téing hoa chic mong cac
céng tac vién tich cyc dén dy clia Tap chi da duge Nha nuée phong téng céc danh hiéu cao
quy Nha gido Nhan dan, Nha gido Uu to, dé la: GS. NGND Pocn Quynh, PGS. NGUT
Nguyén Déng Phét, PGS. NGUT Lé Quéc Han, ThS. NGUT Nguyén Viin Théng. ThS Nguyén
Vain Théng dé phét bi€u cam on va néu r téc dung viée doc va gidi bai trén Tap chi TH&TT.
Tiép theo chuong trinh H3i nghi, ThS H8 Quang Vinh, Thu ki Téa soan Tap chi TH&TT doc béo
céo téng két trao gidi Cuc thi gidi Todn va Vit i trén Tap chi TH&TT ndm hoc 2009 - 2010.
PGS. TS Phan Dodn Thogi va TS Trén Dinh Chéu da trao Béng Ching nhan cda Tap chi cho
cac em hoc sinh doat gidi Nhét va gici Nhi trong cuéc thi. Thay méit céic ban hoc sinh doat gidi,
em Nguyén Van Hodng, 1177, THPT D6 Luong |, Nghé An phat bigu, danh nhiéu tinh cém séau
sdc dai véi 1o Tap chi TH&TT. Busi chidu cing ngay, cac dai biéu dé c6 cuée tham quan tho vi
tai Khu Du lich Sinh thai Thién Son - Sugi Nga, Van Haa, Ba Vi, Ha Néi. Hai nghi da thanh
cdng 15t dep, dé lai nhiéu &n tugng cho cdc dai biéu tham dy trong ngay vui chung ctia Tap chi
TH&TT.

Nhén dip néy, Tap chi TH&TT xin chan thanh cam on NGUT Ngé Tran Ri, Chi tich HDQT
kiém Tong Giam déc NXBGD Viét Nam; NXBGD tai TP. Ha N&i; Tap chi Toan Tudi tho;
Tap chi Van hoc va Tubi tre; Xi nghiép In Ban dol, Bo Qudc phong; Trugng THCS Yén lac,
Vinh Phiic da tang qua, Idng hoa chixc mung dén Tap chi.

D l gay 16/12/2010 tai Khu Du lich Sinh théi Thién Son - Susi Nga, Van Hoa, Ba Vi,

QUANG PHUq &
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TRUGNG THES LA THAQ, TINK PHU THO
4O nam - mot chang duong

R T T

Ong CAO XUAN Al
Hiéu trirong nha truong

Tdp thé can bo, giao vién nha truong nam hoc 2010 - 2011

ruong THCS Lam Thao, huyén Lam Thao, tinh Phi Tho duoc thanh lap ngdy 15 thdng 10 ndm 1999. Néim dau thanh lip
truong chi 6 7 l6p vdi 285 hoc sinh. Dén nay truong dd c6 quy md ddo tao 16 l6p vai 627 hoc sinh vd 52 cdn b, gido
vién, cong nhan vién.

Musi ndm - mt chiing dudng hoat dong va phat trién, Truong THCS Lam Thao dd khang dinh duoc vi thé hang dau ve gido duc bac
THCS cia huyén Lam Thao. V6i d6i ngi gido vién cd trinh @6 chuyén mon viing ving luon nd luc phan dau khang mét mdi cho s
nghiép frong ngudi, nha truong dd tro thanh trung tim bdi dudng phuong phdp gidng day va boi dudng hoc sinh gidi fin ciy cia
huyén Lam Thao.

Musi ndm qua hoc sinh nha truong @ dat duoc nhigu thanh tich ndi bét: 3 gidi hoc sinh gidi Qudc gia, 495 gidi hoc sinh gidi cdp Tinh,
5796 gidi hoc sinh gidi cap Huyén, 502 hoc sinh thi @6 vdo cdc truong THPT chuyén cia Bé va cia Tinh (Trudng chuyén Khoa hoc
Tu nhién, DHAG Ha Nai; Truong THPT chuyén Bai hoc Su Pham Ha Néi; Truong THPT chuyén Bai hoc Ngoai ngi Ha Nai; Truong THPT
chuyén Hing Vuong Phu Tha), 100% hoc sinh thi @6 vao truong THPT. Bac biét, nhiéu hoc sinh dd phdt huy truyén thang cia nha
fruong khi hoc Ién bac THPT, c6 4 em du thi Olympic Todn hoc Qudc Té vd doat 1Huy chuong Vang, 2 Huy chuong Bac, 1 Huy chuong
Bang; 1 em doat gidi Héa hoc Qudc té va nhieu em doat gidi hoc sinh gidi Quac gia cdc mon Todn, Vit Li, Hoa hac, Véin hoc, Tieng
Anh. Ddi ngd gido vién cia nhd trutng rdt nhiét tinh, ham hoc hdi va phan ddu khéng ngung. Hai t6 chuyén mén Khoa hoc Ty nhién
va Khoa hoc Xd hi cia nha truong lién tuc doat donh hiéu Lao dang Tién tien Xuat sdc cap Tinh; 5 thay, b gido duot Bd trudng Bo
GD&DT ting Bang khen: 15 thdy, ¢ gido duoc UBND tinh Ph Tho tdng Bang khen; 18 thay, o gido doat gidi Nhat, Nhi gido vién gidi
cdp Tinh ; 5 thay, c gido la Chién si thi dua cap Tinh.

Nhd trudng lién tuc dat danh hiéu Tién tién Xudt sdc cap Tinh, nhigu nim duoc nhin Bang khen cda UBND tinh Phi Tho: ndm 2004
duoc Bo trudng Bo GD&BT ting Bang khen, ndm 2006 duoc cong nhan truong dat chuan Quoc gia va duoc Tha tudng Chinh pha
tiing Bang khen, ndm hoc 2009 - 2010 truong duoc Nha nudc tang thudng Hudn chuong Lao dang Hang Ba.

Cdic thé hé cdn bd, gido vién, cang nhin vién v hoc sinh cda nha truong tiép tuc phin ddu @& Truong THCS Lam Thao I niém ty hdo
cta ngdnh GD&DT Lim Thao, ld dia chi tin cdy cia cdc the hé hoc sinh Lam Thao lya chon, xing ddng v6i fruyén thong cia nhan dn
huyén Lam Thao anh hing.
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