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THU CUA CHU TICH NUOC TRUONG TAN SANG
Gwi nganh giao duc nhan dip khai giang nam hoc méi 2011-2012

Ha Noi ngay 23 thdng 8 nam 2011

Cdc thdy gido, cé gido, can bd, cong chiic, vién chiic nganh gido duc, cdc bdc phy
huynh va cdeem hocsinh, sinh vién thdn mén,

Nhan dip khai gidng ndm hoc maéi 2011-2012 va ngay "Toan ddn dua tré deén truong’”,
toi thdn di giii toi cdc thé hé nha gido, cdn bd, céng chikc, vién chiic nganh gido duc, cdc bdc
phuhuynh vacdcem hocsinh, sinh vién trongcd nuéc loi chiic mung tot dep nhat.

Ném hoc 2010-2011, nganh gido duc da cé nhiéu c6 gdng, tién bd. Quy mé va mang
ludi gido duc tiép tuc duoc mo rong; chdt luong gido duc 6 cdc cdp hoc dwoc ndng lén;
gido duc dao dic, phdp ludt, li tuong song cho hoc sinh, sinh vién dwoc chii trong; cong
tdc xa hoi hod gido duc, huy dpng cdc nguon lyc dau tu cho gido duc dat duoc két qud
tot; coscvdt chdt ciia nha truong duoc tang cuong.

Téinhiét li¢t biéu duong sy né luc va nhitmg két qud clia nganh gido duc, nhat la cdc
tap thé, cd nhan dién hinh tién tién, cdc thay gido, c6 gido tam huyét, tdn tuy véi cong
viéc, cdac em hocsinh nghee ¢viing sdu, vang xa, bién gioi, hdi ddo da vuot khé vieon lén
trong hoc tap.

Nam hoc2011-2012c¢coy nghm rdl quan .tmng, la nam hoc dau tién thuc hién Nghi
quyét Pai héi Ddng toan quoc ldn thit XI. Dé thyec hién 16t sit ménh "ndng cao ddn tri,
phdt trién nguén nhan luc, boi duong nhan tai, gop phdn quan trong phit trién ddt
nuoc, xdy dungnén vdn héa va con nguoi Viet Nam", cing voi sugop stic cua todan xa héi,
nganh gido duc cdn déi méi can badn, toan dign, xdy dung, ndng cao chdt lugng déingi
gido vién, cdn bf qudn li gido duc; d6i moéi manh me néi dung, chuong trinh, phuong
phdp day va hoc étdt cd cdc cap, bdc hoc; ddy manh thidua "day tét, hoc t6t"; nangcao
chdt lugng gido duc toan di¢n, déc biét coi trong gido duc truyén thong lich sii, dao dikc,
161 séng, y thikc trach nhiém xa héi, ndng luc sang tao, ki ndng thuc hanh, tdac phong
coéng nghiép; xdy dung méi truong gido duc Idnh manh, két hop chdt ché gitta nha
truomg voi gia dinh va xa hoi; huy déng cdc nguon lyc ting cuong ddu tu phdt trién
gido duc, nhdt la & ving sdu, ving xa, bién gioi, hdi ddo, ving dong bao dén toc thidu
$6; thuec hién tot chinh sdch wu dai, hé tradoivei hocsinh, sinh vién gidi, ngheo, khuyét
tat, con em gia dinh cé congvoicdch mang, dan toe thiéu s6, gido vién congtdc onhiing
vungkho khdn.

Téi mong mudn va tin tuong cdc em hoc sinh, sinh vién phat huy nuyen thong hiéu
hoc ctia ddn téc ta, né luc phdn ddu vion lén, ren luyén tét, dat nhiéu thanh tich cao
trong hoc tdp, nghién ciiu khoa hoc.

Téi deé nghi cdc cdp tiy Ddng, chinh quyén, cdc t6 chiic, doan thé va toan xa hii tiép
tuc quan tdm, cham lo nhiéu hon nita cho sw nghiép "trong nguoi”, iqo ::'héu kién
thudn lgi dé con em chiing ta duoc hoc tdp, rén luyén dat két qud tot.

Chiic cdc thay gido, c6 gido, cdn bé, cong chiic, vien chiic nganh gido ducva toan thé
cdcem hoc sinh, sinh vién dat dwoc nhiéu thanh tich xudt sédc trong ndm hoc moi. Chiic
su nghiép gido duc ngay cang phdt trién, gép phdn tich cuc vao sunghiép xdy dung va
bdo vé Té gudc Viét Nam xd hoi chu nghia.

Thdn di,
TRUONG TAN SANG

https://tieulun.hopto.org
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FRUNG HOC (O SO

I hi chimg minh bt ding thic (BDT),

viéc dbi bién mot cach linh hoat co thé
lam cho BDT ban dau tré nén don gian hon
hodc gidp ta cO thém mdt hudng gidi quyet
bai toan. Bai viét nay chung to1 xin dé cap
dén van dé do théng qua mot so6 thi du minh
hoa sau.

¥ Thidu 1. Cho a, b khace O. Chimg manh rang

g 2 Ju b

-
= N

Lt gl Bt 2=242.
b a
a? + b2
ab

ks VT s i | = =i |22
b a b a

~3x+2=(x-2)(x-1)20

=2,

Ta ¢é |x| =

=x?
(luén ding do |x[22). O

* Thi du 2.

I fedi 2id

Cho a. b, ¢ la do dai ba canh

it M Chung minh rang

{a+b—clb+ec—a)c+a—b)=s abe.

Loigigi. Pit x=a+b-c,y=b+c—-a;
z=c+a—b Doa, b, cla 46 dai ba canh cua
moét tam giacnénx >0,y >0;z >0 va

X+_}"

L FtE
2 2 '

2

X4z x4y y4z

BDT da cho tré thanh xyz < : ;
i i 2 2

Diéu nay ching minh duoc nho ap dung BDT
Cauchy cho hai s6 duong voi ba thira s6 &
vé phai. O

TOHN HQC

?Si bién
BE CHUNG MIINH BAT DANG THUC

LE ANH TUAN
(GV Bai hoc Béng Nai)

* Thi du 3.
Chirng minh rang

Cho a, b, ¢ la cac so diwong,

fard

'
&) Bl =

b4e c+a a+b 2

(BBT Neshit).
Loigiai. Pat x=b+c;y=c+ta;z=a+b.
y+z— x;b:Jﬁz y;C:ery z
2 2 2
Khi d6 VT cua BPT da cho tro thanh

()5

1 3 3
2—(2+2+2)-=== (dpem). O
Setetar-g=5 e

Suyra a=

% Thi du 4. Cho a, b, ¢ la do dai ba canh
cua mot tam giae, Chimg minh rang
. b ¢

b+c—a a+c a+h—c

Loigiai. Pat x=b+c—a; y=a+c-b,
z=a+b—c. Doa,b, clidddaiba canh cia
mot tam giac nénx > 0; y>0;z >0 va
'+ z X+z X+
a=2 ;b= ;€= 2
2 2 2

Khi do VT cua BDT da cho tré thanh

(e

2 %(2+2 +2)=3(dpcm). O

% Thi du 5.
Chirne minh rang
a b c 3

2a+h+¢ a+2b+e a+b+2¢ 4

Cho a, b, ¢ la ba s0 dwong.

(Xem tiép trang 27)

NGODUCTHODUONGMINHCHAU
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| PE THI VAO LGP 10 o
TRUGNG THPT CHUYEN LE QUY DON, TR DA NANG

NAM HOC 2011 - 2012

(Thoi gian lam bai ;

Céu 1. (1,5 diém)
a) Cho a = xy+\ﬁ'l +x2)(1+ 3?),
b=xJ1+y* + yJl+x2,
trong d6 x va y 1a hai ) thue. Tim hé thire lién
hé gitra @ va b, khong phuy thuge vao x va y.

m+m +1

—vm? +1
b‘) Dﬁt Xi :&%5 Az =

(m la tham sd). Hay tinh theo m gia tri cua
bicu thirc
A=(2m+1)x —(2m-1)x,)’
+( (m=2)x; +(m+2)x; }2.
Cau 2. (1,5 diém)
Trén mat phing toa dd Oxy, cho dudng thing
3012

s
=525

a) Goi a 14 goc tao bai duong thang A va truc

; 5 ; 1
hoanh. Ching minh ring sina > 5

b) Chirmg minh ring trong moi hinh tron ban

l #* - :- A ] '\9-‘
kinh T vOi tdm nam trén duong thiang A,
khong ¢6 diém nao c6 hoanh do va tung dd 1a
cac so nguyeén.
Ciu 3. (2 diém)
a) Gial h¢é phuong trinh

yz(x+ y)Nx+z)=72

zx(y+z)(y+x)=45
xy(z+x)z+y)=40.

150 phit)

b) Véi mdi s6 tu nhién # > 3, goi x, la sé do
goc o dinh (tinh theo don vi d9) cua mét da
giac déu n canh. Tim tit ca cac cip sb tu

nhién m, n (m = 3, n = 3) sao cho x,, —x, =30
Ciu 4. (2 diém)
a) Tim a, b, ¢, d biét ring

5(a+b? +c* +d*)=(a+b+c+d +2)* -

b) Cho ba 50 X, v, z thoa man

§ R o850 B ool Vil o o e o
Pit S, =x"+y"+2z" v&i mdi sd nguyén
duong n. Chimg minh ring néu S, <5 va
S; 211 thi §,=3"+2 v61 mol s6 nguyén
duong n.
Céu 5. (3 diém)
Cho hinh vuéng ABCD c6 canh bing r. M la
mot diém di dong trén canh BC (M khong
trung v61 B va €). Trén canh CD lay diem N
sao cho MAN =45°. Goi P, Q lan lugt Ia
giao diém cua BD voi AM va AN.
a) Chirng minh ring MQ vuéng goc véi AN.
b) Goi H la giao diém cua MO va NP. Tim

quy tich giao diém K cua cac duong thang AH
va MN.

¢) Tinh dién_tich phan chung cua bén hinh
tron ¢o tim lan lwot 12 cac diém 4, B, C, D va
¢6 cung ban kinh bing r.

NGUYEN DUY THAI SON (PHSP Pa Ndng)
THAI TRUNG (S¢ GD — BT Pa Nang)
gidi thidu.

Cac ban nho dat mua TAP CHi TOAN HOC VA TUOI TRE cho Quj IV nam 2011
va CAC AN PHAM CUA TOA SOAN tai cac buu dién trén ca nuoc

TOAN HQC
* CTugilre
https://tieulun.hopto.org
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Leoi giai Dé thi vao lop 10

TRUONG THPT CHUYEN KHTN, DHKHTN, DHQG HA NOI

NAM HOC 2011 - 2012
(Dé thi d diing trén THTT 56 410, thang 8 nam 2011)

VONG 1
Ciu 1. 1) Hé phuong trinh twong duong vai
{(x—l}(yir +D=2-y ¢))
(y-2)x*+1)=x-1 (2)

+) Néu x > 1 thi (x=1)(y2+1)>0 nén tir (1)
suyra 2-y>0 = (y—2)}x*+1)<0. Do do tur
(2) c6 x—1<0 hay x<I1, méu thuén.

+) Néu x < 1, twong tu suy rax > 1, méau thuan.
+) Néu x = 1 thi y =2 (théa man).

Viy HPT co6 nghiém duy nhit (x;y) =(1;2).

2) PK x > 0, ta c6 PT tuong duong
2(x+1) x+E =x%+7.
E of

Chia hai vé PT trén cho x # 0, thu duoc

2(1+l]‘ﬁx+E = x+1
x x 5 -
— {,ﬁx+§—2][,’x+i—g]:0
X x X
= x+é—2=0 hodc 1#Jc+~31—23151
x X X
{x:l
—
=3
Céu 2. 1) Gia si ton tai cac s6 nguyén x, y, z
thoa man

X +yi=Tz445 & x*+yt+z4=824+5 (1)
Vi @*=0,1(mod 8) voi moi sé nguyén @, nén
ta co .

x4+ y*+24=0,1, 2,3 (mod 8)

{Eé-z‘1 +5=5(mod8).

Mau thuin véi (1). Vay khong ton tai bd sb
nguyén (x ; y ; z) nao thoa man dang thire.

4 ’ 4 crl.lgllg’cé S3d 411 (9-2011)

2) PT da cho teong duong voi

(Oe+1? =(x-1)% ) ((x+1)? +(x=1)2)=»"

= 4x(2x2+2)=17 < Bx} +8x=)".

+) Néu x > 1 thi 8x3 <8x? +8x<(2x+1)?

o (2P <) <(2x+1y (mau thudn vi y nguyén).
+) Néu x < -1 va (x:y) langhiém cua PT thi
(-x;—y) cling la nghiém, ma —x >1 nén méu
thuan.

+) Néu x = 0 thi y = 0 (théa man).

Viy (x;») = (0:0) 1a nghiém duy nhat cia PT.

Cau 3. 1) T glac OBCD nol tlep va CO la
phén gidc goc BCD nén BCO=DCO

= OB=0D (1)
Mt khac ODC=OBE (ciing bu véi goc OBC) (2)
Tam gidc CEF can tai C vi c6 CO vua la du'{mg
cao vira la duong phan giac nen AFC AEB.

Lai do AB//CF = EAB=AFC= AEB nén
tam giac ABE cantai B= BE=BA=CD (3)
Tu (1), (2), (3) suy ra AOBE = AODC (c.g.c)
(dpcm).

2) Do AOBE = AODC nén OE = OC. Ma CO
1a duong cao tam giac can CEF nén OE = OF.

https://tieulun.hopto.org
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Suy ra OF = OC = OF, vay O la tam dudng
tron ngoai tiép tam gidc CEF (dpem).

3)Tir(3),tacO BE=CDma CE=CF = BC=
DF, Mit khac, CI 1a dudng phan giac goc

BCD né = IB.BE=ID.DF.
D CD BE

Ma CO 1a trung tryc cua EF va I € CO,nén

[E = IF. Tir hai ddng thirc trén suy ra

[B.BE.EI = ID.DF.FI (dpcm).
Ciu 4. Ta ching minh hai bat ding thirc

x3 x?
>

(D

0 +8yF T x2+2y?

3 2
va 4 i )
Yy +{x+y) x? +2y?

3 4
X, X
2 +8yF  (x?+2y?)?

& x? +y? 2 2xy (ludn diang).

Thit vay BBT (1) <

3 4
y > ¥
Pl yy E+2p0P
> (x2+ 32} x2 +3y2) 2 p(x+y).

BDT (2) <

Taco

x2 43y =xt+ 2 +2y2 2 2xp+ 2y =2p(x+ ).
1

Nén(x? + y*)x%+3y%) 2 E(I +¥)2.2y(x+y)

= y(x+ y)*suy ra BDT (2) ludén diang.

Tir (1)va (2)ta dugc P >1. Déu bang xay ra
khi va chi khi x = y. Viy Py, =1

VONG 2

Cau 1. 1) BK 0=<x<1,
ducmgvé‘i

V1 4
~Jx+3+\/_ Wil
<::>3(~J1—x+1)=\f;+\fx+3.

Néu 0<x<! thi J{Jl—xﬂ]}?} dong thoi
Jx+dx+3 <1+44 =3,

Suy ra VT>VP. Thu la, ta thiy x=1 la
nghiém duy nhét cua PT.

PT da cho tuong

2) Dé thdy x = y =0 la nghiém cia HPT. Xét
x # 0, y# 0 HPT da cho tuong duong véi

1.1 1 1Y 2
T+“—2=2 R e s = iy
ol 4 x y xy

=
[},+l][1+iJ=4 l+l 2+i =8.
S Ly X ¥ Xy
3
Suy ra [}r+l] =8.
Xy

Tudo, thuduge {* ¥ ox=y=1

Viy HPT di cho cé hai nghiém (x;y) =(0;0)
va (x;y)=(1;1).

Céu 2. 1) Ki higu K = 13% n-——l—+l , do
27 3

n=>1nén K=21.Tacod

Ks;Hn—Lnk-lﬂ: K+1
27 3
3 3
= K—-i SJ"i—-~1*<[J:'<.’+g
3 27 3

e K K2+£——-i-<n Ly
3 & 27
e:.K3+215(3+i1‘(+i
3 2]

c::p!{3+£§~£m+K2 <K3+3K2+§K+%

S KP<n+ K< (K+1)%

2
| 1 L
Vi v +K*=n+| 3ln—— +—| khéng biéu
i vy n 7 [Jrz T 3] g

dién duoc dudi dang 14p phuong cia mét s6
nguyén duong.

2) Vi xy+yz+zx=5 néntaco
.Jﬁ(xz +5) +\f6(yl +5)+/z2 +5
= Jﬁ(x +y)(x+2) +J6(y+z)(y+x)

+J(z+x)(z+y)

S6 411 (9-2011) TOF‘N —
https: //u%mmo&g
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" 3(x+y}+2{x+z]+3(x+y]+2{y+z)

2 2
" (z+x)+(z+y)
2
PR E(3x +3y+2z).
2 )
Suy ra P> - Pang thic xay ra khi

3

. 2

x=y=1z —se Va}' ll:?n:'n =
Cau3. 1) (h. 1)

5,

&)

Hinh |

Tir gide BPIM ndi tiép va AD//BC=>MAD=BPM
= BIM = ti gidc AMID noi tiep. Tuong tu
tr giac DNIA nd1 tiep. Vay ndm diem A, M,
I, N, D cing thudgc mot duong tron (K).

2) (h. 1). Do cac to giac BPIM va CPIN noi
tiép nén ta c6 OMI=BPI=CNI = ti
giac MINO ndi tiép. Ma M, I, NE(K] nén
Q€ (K).

3) (h. 2). Khi P, I, O thing hang, két hop véi
0 e (K), taco

o

AIQ = PIC (d6i dinh),

PIC = PNC (do tir gise NIPC néi tiép),
PNC = QND (dbi dinh),

OND = QID (do t&t gidc INDQ ndi tiép )

TOAN HOC
6 ' Clusilye S8 411 ®-201)

Q
Hinh 2

— AIQ=0ID = IQ la phan gidc cua goc
DIA nén IP 13 phin gifc cta goc BIC.
PB_IB_ID_IB+ID _BD

Dodo —=—=—= =-— (dpcm).
PC IC 4 IC+I4 AC

Céu 4. Gia sit A c6 n sd, ta sip xép ching
theo thir tur

l=x <x; <x3 < emeee <x, =100 (1)
Suy ra véi méi k€ {l,2,3,..,n—1}, taco
X =X +X; SX + X, =23 vOi 1<, j<k (2)
Ap dung két qua (2), thu dugcx, <1+1=2,
x3<2+2=4, x, £8,x 516, x; £32,x; <64,
Suy ra tép A phai co it nhat 8 phan tir.
+)Gid st n =8 = x =100.
Vi g +x7232464=96 = x=2x; = x;=50.
Vi x5+ x5 £16+32=48= x7=2x, = x; =25.
Vi X +x28+16=24<25 = xs=2x5

- =2—; (cudy thufin).

+)Gia sirn=9, khi doé ta co tap {1,2, 3,5, 10,20,
25,50, 100} thoa man yéu cau bai toan .
Pdp s6. n = 9.
PHAM VAN HUNG
(GV THPT chuyén KHTN,
DHKHTN, PHOG Ha Noi) gidi thiéu.

https://tieulun.hopto.org
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Chuan hi

, cho ki thi

iot nghiép THPT
va thi vao

K hi gidi céc bai toén lién quan dén khdo sat

ham sb nhiéu hoc sinh da khéng dé y dén tinh

chét hinh hoc cta né, trong khi str dung nhitng tinh
chat do giip ta gidi bai todn nhanh hon va don
gign hon. Dé giup cac ban 6n thi Pai hoc, Cao
ddng co hiéu qua, chang toi xin dwa ra mét sb thi
du dé minh hoa cho céc dang toan ma khi gép céc
ban co thé gidi quyét dé dang.

TINH{CHATIHINHJHOC,
trong cac hai toan lién quan dén khao sat ham so

% Thi du 1. Viet plueong trinh tiep tuyen cia

do thi ham so v = , biét rang tiép tuven

x+4-1
do cat truc hoanh, truc tung lan lieot iqi hai
diem phdan biét A, B sao cho tam giac OAB
can tai O,
Lai gidi. Tir gia thiét bai ra, vi tam gidc OAB
cin tai O nén dudng thing AB phéi song
song véi mét trong hai dudong thing co
PT y=x holc y=—x.

>0,Wx#-1.Goi My(xy;)0)

Ta ¢y = G IP

14 tiép diém cua tiép tuyén v&i dd thi ham sb.

= |y =-2;x9 =0.

Yix) =1 -

e Véi x, =0 thiy, = 0. PT tiép tuyén la
y=1(x—0)+0<> y=x (loai vikhidé 4=B).
e Vi xp =—2 thiy, =2. PT tiép tuyén la
y=1.(x+2)+2 < y=x+4 (thoa man).

K&t lugn. Tiép tuyén can tim ¢6 PT y=x+4.0
* Thi du 2. Gia su A la tiép tuyén tai diém
M{0: 1) cua do thi ham 50

2x+1

(C)

.1; —
|l —x
Hay tim trén (C) nhitng diem co hoanh do lon
hon | ma khoang cach tir do den A la ngan
nhat.

KIEU BINH MINH
(GV THPT chuyén Hung Vuong, Pha Tho)

Léi gidi. Khoang cach tir mot diém trén (C)
toi duong thing A la ngan nhat khi va chi khi
diém do 1a tiép diem cua do thi (C) vai tiep
tuyén song song vdi A.

Ta c6 y' = : , 7' (0)=3. PT tiép tuyén
(1-x)?

cia (C) 1a A:y=3x+1.

Goi N(xp;v5)€(C)(xp >1) cd khodng cach

téi A ngén nhat, thé thi x, 1a nghiém cua PT

Y(x)=3< =3 x =2 % =0(loai).

3
(1-x)
Véi x, =2 thiyo=-5. Vay N(2;-5) la diém
can tim. O

* Thi du 3. Lap phicong trinh duong thang d
di qua diem A(-2.0) sao cho khoang cach tu
dal  cua dé thi  ham 50
2 dén d la lom nhat.

diem cuc

y=—x+3x-

Loi gigi. Taco ' =-3x*+3=-3(x2-1),)'=0
&> x=+1. Diém cuc dai cua dd thi ham sb 1a
M(1;0).Ha MH Ld, ta c6 MH <MA, MH =MA
oH=A<dl MAS d L Ox

Mit khac d lai di qua A(-2;0), vay PT cua
dudng thing d 1a x=-2.0

% Thi du 4. Tim tat ca cac gia tri m dé do thi
Y —m = pi g

y=— (m=2) co it nhdr mot

S

diem cach deéu hai truc toag do, dong thoi

ham so

) TOAN HOC
So 411 (9-2011) & U.&IEG y
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hoanh dé va tung do cua diém do trai ddau

nhait.

Léi gidi. Nhirng diém cach deu hai truc toa do
c6 hoanh dé va tung do trdi diu nhau s& nim trén

dudmg lhang y=-x. Gia st M(x;y) la diém
thoa mén dé bai thi ta c6 phuong trinh
x—m {xz—x—m={](*)

_x::x_z Iiz.

Phuong trinh (*) c6 it nhit mot nghiém khac
2 khi va chi khi

&=l+4m20c>
2—m=0

% Thi du 5. 7im cdc gia tri cua m dé ham so
y=x*-2mx’+m-1 co ba diém cuc tri,
dong théi cdc diém cuc tri cua dé thi tao
thanh mgt tam gidc c¢o ban kinh dwong tron
ngoai tiép bing 1.

Léi gidgi. Ta ¢y’ =4x° —dmx=4x(x? —m), y'=0
& x=0,x? =m. Ham sé cd ba diém cyc trj
khi va chi khi m > 0.

Goi A(—Jm;—m? +m—1); B(0;m—1);

C(Jm;—m? +m=1) I cac diém cyc tri cua
d6 thj ham s6. Dé thiy tam gidc ABC cén tai
B va tim [/ cua dudng tron ngom tiép thudc
truc tung. Gia str /(0;b),ta co

IA=IB:l<:>{(_\/;)2 ot +mot-4) =)
(m-1-b) =1
@{{—mzﬁLm—l—b)z =1-m

(m—1-b)*=1
_(—m2+l)2=]—m

m*-2m?+l1=1-m
m*+2m? +1=1-m

_{‘mz—l)zzl-—m

"m(m3—2m+l)=0

_m(m3+2m+l):0
-2m+1=0 (do m>0)

“;”G.n

Sm=1l m=

TOAN HOC
8 Cluditpe S8 411 (9-201)

* Thi du 6. Tim m dé ham s6

I . a 8

y==x3=-2x2+(10m-T)x-—

3 3
co cue dai, cuc tiéu, ci’r:')"ﬂg thoi cdc diém cuc tri
nam vé hai phia cua duong thang A:y=-x-1.
Loi giai. Taco y'=x* —4x+10m-17,
Ham s6 da cho ¢o cuc dai, cue tiéu khi va chi

khi y'(x) =0 c6 hai nghiém phén biét x,, x,

<::>i‘.*=1l——1(}m>0¢m<%. Gol

A(Ihzom 22(l ] (Iz;zon;—zz_(xﬁl)]

la hai diém cyc tri cua do thi ham s.

AvaB nam khéc phia nhau dbi voi duong
thang A:x+y+1=0 khi va chi khi

[xl +20m—3_2%(x] +1)+1j

x[xz e TRET +1) <0

< (g +1)(x + 1)(#]2 <0

Q{mig *
20 ™

XX +x+x+1<0

Theo dinh li Viéte ta c6x +x =4;x50 =10m—7,
thay vao hé (*) ta dugc
= |
e 20 om<—.0

10m—-2<0

*Thi du 7. Tinh khoang cach giwa hai
nhdnh cia d6 thi hdm SO

/

5 (©)
x4

Léi gigi. Gia su (C)) va (C;) la hai nhanh
ctia dd thi ham sb va

M[a; e ]E(C:)(ﬂ>-2);
a+2

2b
[b ETE] e (Cy) (b < =2).

_2b_2a)

Tacd y=——r0 3 W=[b—
b+2 a+2

(x+27
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tiép tuyén véi (C) tai M c6 PT la

y= x—a)+
(a+2)> a+2

& dx—(a+2) y+2a? =0.

Ta thay MN la khoang cach cia hai nhénh
(C)), (C5) khi va chi khi tlep tuyen tai M, N
voi (C)) va (C,) song song voi nhau va chung
vudng goc voi duong thang chita MN. Diéu
do tuong duong voi

44 n
(@+2)? (b+2)?
26 2a

2 .
(b—a)(a+2) +4(m—a+2J-0 (2)

Tur (1) suyra h=-4—a, thay vao (2) taco

(-4-2a)(a+2)" + 4( __82__2: .- ] =0

a+2

= -2(a+2)' +32=0 ©a=0(doa>-2).
Suyra b=—4 va MN =(—4;4).
Do dé MN =4+/2. O

* Thi du 8. Goi 4, B la giao diém ciia duwong
) l f adl aa o £ x-1
thang y=—x voi do thi ham so y= .

6 x+1
Tim diém M thuéc duong phan giac goc phan
tie thir nhdt sao cho tong MA + MB nho nhat.
Lot giai. Toa d§ A va B la nghiém cua hé PT
1
=" 1 1
6 4 2:—|:B|3:—|
¥~ 3 2
y=
x+1
D& thiy A va B nam vé cing phia ddi voi

duong phin gidac A:x—y=0. Goi A'(a;b) la
diém dbi ximg ciia A qua A:x—y=0, thé thi

{a—2}.1+[b—%].1=0 : 1

R =773
a+?2 3 _ b=2
2 2

::bA'[l;ZJ AB= {E —3]:—1{16;—9).
3 3 2 [{]

) x=3+16¢
PT tham s6 cua A'B la 1 (r e R).
y _5 9t

Khi 4y M 1a giao diém cua A4'B v6i A, toa
do cua M la nghiém cua hé

x—y=0 x=y=3+16t x=§
=3+1

i l+6’@ Seibt=c-0r]. 7
..V:E—gf 2 S

Vay diém cin tim I3 MG g] o

BAI TAP
1. Viét phuong trinh tiép tuyén cia dé thj ham

s6 y=

truc tung lin luot tai hai diém phan biét 4 va B
sao cho tam gidc OAB cantai O.

2. Viét phuong trinh tiép tuyén cua dd thi ham
3 =1 .2 . .2 £ v & ;
sO y= e biét tiép tuyén cat tiém can dirng,
X
tiém can ngang lan lugt tai A4, B sao cho tam
giac 4B cén, voi I la giao diém cua hai
duong tiém can.
3. Tinh khoang cach gitra hai nhanh ciia do thi
2x+1
(C )

hamsé y =

4. Cho ham s6 y=x*— 21".":.7(3-I—2m+m4

Tim tit ca cic gia tri cua m dé ham sé ¢é cuc
dai, cuc tiéu, dong thoi cac diém cuc dai, cuc
tiéu cua db thi lap thanh mét tam giac déu.

Poc lai cho diang
Trén Tap chi TH&TT sb 406 (4.201 l}tran 5 dé bai

& Thi du 1 chua chinh xac. Nha gidqo Tran Trong
Thuyét (Béc Ninh) da d& nghi sua lai ¢é bai nhu sau:

Mgt té hoc sinh gum 9 em, trong do co 3 nir dwoc
chia thanh 3 nhém déu nhau, nhém h{lc hdt, nhém
hoc dan, nhom hoc mia. Tinh xdc sudt dé moi
nhom co 1 mik.

Xin cam on nha gido Trin Trong Thuyét va thinh
thét xin 15i ban doc.

THTT
TOAN HOC
SS 411 (9-201) ¢ CRugilye 9
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HIE U
S AL
THE M/

TOAN HOC SO C AP

Trong bai Ht’f nay, ca"m.iig toi xin dirpe gici
thiéu mot so két qua co tinh chat dinh heong
ve diém Brocard trong tam gidc.

I. DINH NGHIA
Cho tam gidc ABC. Khi d6 c6 ding hai diém
B, va B, nam trong tam giac ABC sao cho

BCB, = CAB, = ABB, = w (h. 1);

BCB, = CAB, = ABB, =
Céc diém B, va B, dwoc goi la diém Brocard
cua tam giac ABC. Céac goc @y va @, dugc
goi la gée Brocard tuong ung.
Trong bai v1et nay ching 61 chi trinh bay mot
sb két qua vé diém Brocard B,.

IL MOT SO TINH CHAT VE GOC BROCARD
4 Tinh chit 1. Gia st @ 1 goc Brocard twong
ung v&i diém Brocard B, cia tam gidc ABC
(BC=a, AC =b, AB =¢). Khi d6
— at +bs Fat
4Smc

Chirng minh. (h. 1).

Hinh 1
Dat AB1 =X, BB] =W CB] =Z.

TOAN HOC

VE PIEM BROCARD
trong tam giac

NGUYEN TIEN TIEN
(GV THPT Gia Vién B, Ninh Binh)

Ap dung dinh 1i césin cho cac tam giac 4BB,,

BCB,, CAB,,taco

c? + yt —x? =2cycosw, =4S 455 .cOtA;

a’+z? - y* =2azcosw =4Sy cOt@;

b* + x? —z? = 2bxcosawy = 45,5 cOtay.

Cong vé theo vé cic ding thirc trén ta dugce
& 2 +b2 + 2

a’+b? +¢c* =48 jzc cotw, <:>cc':-1w1=u.

Sanc

Nhin xét. Tir tinh chit 1 ta co @ = w,. Vi vay,
ta ki hiéu @ chung cho ca hai diém Brocard.

Hé qua. Gia sir @ 12 goéc Brocard cua tam
gidc ABC. Khi do

1) cot@ = cot A+ cotB +cotC.
sin? A +sin? B +sin’*C
2sinAsinBsinC

2) cotw =

4 Tinh chét 2. Gia st @ la géc Brocard ciia
tam gidc ABC. Khi do

P 1 I g 1
sine@ sin?A  sin?B  sin?C
Chitng minh. Dat AB, = x, BB, = y, (B, =z.

Ta ¢6 CAB,+ ACB, = BCB, + ACB, = ACB.
Xét tam gisc ACB, ta c6 ABC =180° — ACB.
Do d6 sin AB,C =sinC.

Ap dung dinh li sin cho tam gidc 4B,C, tac6

R _ bsinw
sindABC sin@® sinC
csin asin@
Tuong tr x =— LY =— ;
sin A sinfB
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Mﬁ'l khéc S,.]m(; = %ZXSiﬂm

1 bsinw csinw . sin? @
i — e +S|HC=S‘.¢BC, 5 i
2
2 sinC sind sin® A
s
sin @
Tuong tw Scap = Supc——— g
sin? C
sin’ @

SB A= S.nfB('." .
4 sin’ B

Két hgp v6i hé thite Sype +Seas +Sans = Sasc
ta c6 diéu phai chimg minh.

Nhdn xét. Tir tinh chét 2, ta ¢6
e .

a*b? + b%¢? + c2q?

4R*sin*w =
4 Tinh chit 3. Gid sit @ 1a gée Brocard cia
tam giac ABC. Khi do
%nﬂn{A,B,C} Sw<300.

Churng minh. 1) Chitng minh @ < 30°.

Hién nhién ¢6 @ < min{4,8,C} < 60°.

Tir cac bat dang thic

sin? A +sin? B +sin?C < %;

.fain12 A sinl2 B 5 sin12 5 3 sin? A+sing? B+sin’C :

va tinh chét 2, suy ra

; 1 ; 1
sm?mEZ:}smmSEﬁmi}D",

2) Chirng minh %min{A,B,C} <.

Khong giam tinh tong quat gia st A< B<C.
Goi / la tdm duodng tron ndi tiép tam giac

ABC va D la giao diem cia A7 va BC (h. 2).
B

Hinh 2

Gia sir w < %A. Khi dém:aHB, <~;—A=Eﬂ nén
tia AB, ndm trong goc Cil; w=BCh < C=BT
nén tia CB, nim trong goc BCI .
Vay diém B, nim trong tam giac JCD va nam
ngoai tam giac /4B, do do
w= ABB, > Zﬁf:%ﬂz%A.

Diéu nay méau thuin.

" 1 :
Viy w = EA hay %mm{A,B,C} <®.

I11. HE THU'C VECTO LIEN QUAN DEN
DIEM BROCARD

Gia sit AB,, CB, kéo dai ciit cac canh BC vi
BA lan luot tai M va N (h. 3).

Hinh 3
Khi do ta co
BM Sy _csin(4-o)
CM Sacu " bsine
_ ¢ sinA.cos@—cosA.sin®
b sinw
BM

i rg-(sin A.cotm—cosA).

Ap dung hé thirc cotw = cot A + cotB + cotC,
ta duoc

BM ; o 2
—= E.smA.(ootB+cotC) s Eﬂ i
MC b sinBsinC b?
Tuong ty, ta cling co Ay
ki EONET 7
TOAN HOC
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Ap dung dinh li Menelaus cho tam giac ABM
vOi cat tuyén N8B, C ta dugc

AN BC MB, . MB,
B4

a’b?
c(at+b?)

NB CM B.A
suy ra a?h? B/ A = —¢? (@*+b5?)BM .

2 s e LA
b R Yy
MC  b?

= b*BB+a’BC = (@2 +bz)ﬂ—M
Viy ta c6 hé thuc
azbzm +b?c?BB+c2a’BC =0,
IV. KHOANG CACH TU PIEM BROCARD

DEN CAC DPIEM PAC BIET TRONG TAM
GIAC

Tir hé thire vecto trén, vai moi diém M ta c6
(b +b2c? + czaz}M—&
= a2b? MA + b*c* MB + c*a> MC .
Binh phuong hai vé va khai trién, ta duoc
(2B MA? +B2 2 MB? +c > MC?) —a?b2c?
a*b? +bct +cla?

(*

1. Khodng cich tir diém Brocard dén dinh
cua tam giac
Lan lugtcho M = A: M = B: M = (), ta duoc

MB} =

AB}F = Lt )
a’b? + b%c? + c’a?
Bf = e ’
a*h? +b’c? + c2a?
CB? = B

a?h? + b2c? +cla?

2. Khoidng cach tir ﬂit?-m Brocard dén tim
O duwong tron ngoai tiép

Do OA=0B=0C=R nén kh1 M=0, tr
(*) taco

a’b’c?

@b +b*ct +cla?

OB =R - = R*(1-4sin’w),

TOAN HOC

12 ° Cludifpe S8 411 (9-201)

3. Khoang cach tu diém Brocard dén tAm J
dudong tron ndi tiép

Do I4* = bc—4Rr;IB? = ca—4Rr IC?
nénkhi M =17, tir (*) taco
@b IA? + b2 IB? + 2@ IC?) -
A 1B + O
_abc(ab? +bc + c*a — abc)
a’b? + b2¢? + ca?
4. Khoing cich tir diém Brocard dén trong
tim G
F- e

=ab—4Rr

a’b’c?

IBlz = (

—4Rr.

%

G = At +a?)-b*
9

Z(a2 +b2) —¢?

GC = nénkhi M =G ,taco
_— (@D°GA +b2GB? +*a*GC?) - a*bhc?
¥ azh? +b%c? +ca?
=E(a2 B ) 3(abe)’ —(a'h? +b%c? +c*a? )
9 fi(.a?bf2 +b2c2 +ca?)

5. Khoing cach tir diém Brocard dén true
tim H

Do H# =4R? —&*; HB? =4R* — b, HC* =4R* -2
nén khi M = H, tir (*) ta co
(a?b*HA? +b>c> HB? +c2 a2 HC? ) -a?b?c?
a*h? +brc? +cta?
(abe)’ ~(a*b? +b*c? +c*a?)
a*b* +b*ct+cta?

¥l
HB? =

=4R?

V. BAI TAP PE NGHI

Chu*ng minh ring véi @ la goc Brocard clia

tam gide ABC ta cb céc két qua sau:
2

1. sinw = 2[——
R

2. @ s(4d-w)(B-w)C-w).

Trén déy la mot sb két qua vé diém Brocard

B,. Tuong ty ta ciing c6 cic két qua vé diém

Brocard B,. Rat mong dugc sy trao déi cua

céc ban clng quan tim dén vén dé nay.
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r 2 -
Glat @ap:
HINH LAP PHUONG NAO?
(Dé ding trén THTT s6 405, thing 3 nim 2011)
Ta cudn cdc mit hinh vudéng & hinh 1 dé tao thanh hinh
1ap phuong (phong to nhu & hinh 3). Ki hiéu cac dinh cua
hinh lap phuong & hinh 1 va hinh 3 14 MNPO.M'N'P'Q’.

Ta dat ki hi¢u cac dinh cua cac hinh lap phwong B va C
phi hop voi hinh 1 va hinh 3, con d6i voi cac hinh 1ap

phuong A, D, E thi ¢6 nhitng dinh (ghi dau ?) khong dat
dugc ki hig¢u phi hop vai hinh 1 va hinh 3.

O i
" N P QM Mg ECD d
o e P
0 \ R -
g —p Hinhl Hinh 3
0 P’
0 P .J\l., o P o N
3 A A lQ (9] ’ W
N M
A B
{7
0 P
15
<N
v
D
Hinh 2

P
1) Nguyén Hoang Duy Thanh, 10 Li, THPT
chuyén Quéang Binh.

2) Nguyén Ngoc Minh, 10A2 K18, THPT

- JEL Thai Hﬁa, Nghfa Bén, Nghé An.

3) Nguvén Quang Trong, 10A1, THPT Tay
Tién Hai, Tién Hai, Th4i Binh.

4) Bui Thi Thiy, 12A3, THPT Lé Hoan,
Tho Xuan, Thanh Héa.

5) Tran Thi M7 Anh, 11A1, PT cép 11111
Phan Chu Trinh, TX. Séng Cau, Phia
Yén.

6) Dinh Viét Thang, 11 Li, THPT chuyén
Lé Hong Phong, Nam Binh.

7) Bao Viét Anh, 10 Toan 1, THPT chuyén
Hung Yén.

8) Tran Quang Khanh, 11TN2, THTP
Tang Bat Ho, Hoai Nhon, Binh Pinh.

DAN QUYNH

GROBOCLVOBVBGVLVLVV VOV LS VLGRSV VOV LVLDH DS

AU VONG TRON S5

Ban hdy dién thém cac s6 tr 1 dén 12 vio
nhitng 6 tron trén sdu vong tron ¢ hinh bén
sao cho tong ctia ndm s trén mdi vong tron
déu bang 35.

NGUYEN VAN HIEU
(S6 80 dweong Xudn 68, TP. Hué,
Thita Thién - Hué)

TOAN HOC
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EPEECTNY EP AN

6 nhiéu cach dé xay dung bét ddng thire

(BDT) noi chung va BDT trong tam giac
néi riéng, nhw bai viét "Hinh thanh bat ding
thirc trong tam gtac tr mot bat ding thic co
ban" cua tac g:r.z Thai Viét Thao dang trén Tap
chi Todn hoc va Tudi tré so 348 va 349. Trong
pham vi bai viét nay xin trinh bay mot cach dé
hinh thanh BDT trong tam giac.

MOT CACH SANG TAO BAT DANG THUC TRONG TAM GIAC

Cho tam giac ABC v&i BC=a, CA=b, AB =c.
Goi p, R, r lan lugt la nira chu vi, ban kinh
du-:mg tron ngoai tiép, ban kinh dudmg tron
noi tiép tam giac ABC.

I. MOT SO KET QUA CO BAN

1. Vé ba canh cia tam giic

Ba canh a, b, ¢ cua tam giac ABC la nghiém
cua phwong trinh
+(p?+r*+4Rr)t —

> —2pt? 4pRr=0 (1)

Chirng minh. Ap dung dinh li sin trong tam
gidc ABC va cong thirc goc nhan déi ta co

a=2RsinAd = 4Rsin-§cos§

Ll

Theo cong thirc tinh ban kinh duong tron noi
tiép thi

A
4 rc052
oo e ok
P —a=rcot 0 ( )
sin—
2
Tir (*) va (**) suyra
gl O ol a(i—8)
2 4R(p-a) 2 4Rr
A A =G
4R(p—a) 4Rr

< rla+a(p—a) =4Rr(p—a)
& ad=2pat+(p?+ri+4Rr)a—4Rrp=0.

Vay a la nghiém cta PT (1). Tuong tu b va ¢ cling
la nghiém cia PT (1), tir do ta duge dpem. (7

TOAN HOC

14 * Clugifre S8 411 (8-201)

PHAM BINH NGUYEN
(GV THPT Kon Tum)

2. Céc bit ding thire dbi xirng co' ban
Cho a, b, ¢ la edc 56 thire duromg, dat
(P=a+b+c
JQ =ab+bc+ca
\_K =ahe,

Khi do ta co cac bat dang thue sau

1) £ 2= 52 (2)
2y PP>27K (3)
3) PO=9K (4)
4) P’ +9K = 4PQ (5)
5) 2P* +9K > 7PQ (6)
6) P20 +3PK > 40 (7)
7) 0? 23PK (8)
Chirng minh

1) Tachd P 230

&> (a+b+ce)? =2 3(ab+be + ca)

& (a—-b)P+(b-c) +(c—a) 20.

BBT cudi cing luén ding suy ra BDT (2) ding.

2)Tacod PP 227K & (a+b+c¢) =2 27abc
& a+b+c2abe.

BDT cudi cung dung do BDT AM — GM suy

ra BDT (3) dung.

3)Tacoé PO =9K

& (a+b+c)ab+bc+ca) =z 9abe

< a(b—c)?+b(c—a)* +c(a—b)* 0.

BDT cudi cung luon ding véi moi a, b, ¢
duong, suy ra BDT (4) ding.
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4)Tacod PP+9K =4PQ
<> (a+b+c) +9abczda+b+c)ab+be+ca)
< ala—b)a—-c)+b(b-c)(b-a)+c(c—a)c—b)=0.
Khong mét tinh tong quat, gia sita = b= ¢ > 0.
Khi d6 a(a—-b)a—c)=bla—b}b—-c)

< ala—b)a—-c)+bb-c)(b—a)=0.

Mit khac c(c—a)(c—b)20. Vay
a(a—b)a—c)+b(b—c)b—a)+c(c—a)c—b)=20
BDT cudi cing luén ding véi moi a, b, ¢
duong, suy ra BDT (5) dung.
5)Taco 2P*+9K=7PQ
& 2a+b+c) +9abe 2 T(a+b+cXab+be+ca)
< (a+bYa—b) +(b+c)(b—c)* +(c+a)(c—a)* =0.
BDT cudi cing lubn ding v6i moi a, b, ¢
duong, suy ra BDT (6) dang.
6) Tacd PQ+3PK =40
< (a+b+c)*(ab+bec+ca)+3(a+b+c)abe
2 4ab+bc+ca)?
< ab(a—b)? +be(b—c)? +ca(c—a)? =0.
BDT cubi cung ludn ding voi moi @, b, ¢
duong, suy ra BPT (7) dang.
7)Taco Q*23PK
< (ab+bc+ca)’23(a+b+c)abe
< bi(c—a)+ct(a—b)* +a?(b-c)’ 20.
BDT cubi cung ludn ding véi moi a, b, ¢, suy
ra BDT (8) ding.
O cac bat déng thirc trén, ddu bang xay ra khi
va chi khi @ = b = ¢, hay tam giac ABC déu. O
Il. HINH THANH CAC BAT PANG THUC
TRONG TAM GIAC
Ta co a, b, ¢ 1a ba nghiém cta PT (1) nén
P=a+b+c=2p
O=ab+bc+ca=p*+r*+4Rr
K =abc=4pRr.
1) Ap dung vao BBT (2) ta co
P2=230 < (2p)=3(p*+r?+4Rvr).
Tir d6 suy ra BPT p? 2 3r? +12Rr (9)

2) Ap dung vao BPT (3) ta co

P 227K < (2p)} 2 27.(4pRr).
Tiur d6, suyra BBT  2p° =27Rr
3) Ap dung vao BPT (4) ta ¢
PO=9K < 2p(p*>+r?+4Rr)=9.(4pRr).
Tir 46 suy ra BBT p* +r° = 14Rr (1)
4) Ap dung vao BDT (5) ta dugc

P} +9K > 4PQ

& (2p) +9.(4pRr) > 42 p(p? + 12 +4Rr).
(12)

(10)

Khai trién va rat gon ta dugc R = 2r

5) Ap dung vao BDT (6) ta duoc
2P3 49K >27PQ

= 2.2p)Y +9.(4pRr) 27.(2p).(p? +r2 +4Rr).

Khai trién va riat gon ta dugc

p*z7r* +10Rr (13)
6) Ap dung vao BDT (7) ta dugc
P’Q+3PK = 40Q°
< (2p)(p>+r*+4Rr)+3.(2p).(4pRr)
> 4(p?+r*+4Rr).
Khai trién va rat gon ta duoc
2piRr = pPr? +r* +16R?*r? + 8Rr? (14)

7) Ap dung vao BPT (8) ta dugc
O 23PK & (p*+r2 +4Rr)? 23.(2p).(4pRr).
Tir d6 ta c6 BBT

p*+rt+4Rrz 25. v (:_h

v

Cac ban hay tu chimg minh cac BPT trén.
B'ﬁng_ cach lam tuong tu, ta c6 duge mot loat cac
bat dang thic khac, sau day 13 bai tap d& ngh.

BAI TAP

(15)

Chimg minh ring v&i méi tam gidc ABC ta co
1. ab+bc+ca<2(p*—r*—4Rr). 2. p=3/3r.

3. a2 +h2+c224438, 4. p2 28Rr+11r2,
5. 4R?2 p*-3r2—4Rr. 6. p2+5r2>16Ry.

7. p*+r2+4Rr>43S. 8. pE%R.
0. 9R2>2p2 272 -8Ry 10.3<r+4R.
. TOAN HOC
So 411 (9-2011) & cru&itsé 15
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CAC LOP THCS

Bai TlMlI (Lép 6). Dit cac sb tu nhién 1, 2
, 20117 trén mét bang & vudng kich thucc
201] x 2011, moi sb & mét 6. Chimg minh
rang ton tai hai 6 vudng ké nhau (la hai &
vuong hodc c6 chung mot canh, _hodc co
chung mét dinh) ma hiu cua hai so dat ¢ do
khéng nho hon 2012,
TRAN MINH HIEN
(GV THPT chuyén Quang Trung, Binh Phicc)

Bai T2/411. (L6p 7). Tinh téng gdm 2009
thira so sau

S = [1 +l][1+—1—J[l +L) 1+_,_1_J_
1.3 24 3:5 2009.2011

NGUYEN THI MINH
(GV THCS Cao Vién, Thanh Oai, Ha Ngi)

Bai T3/411. Tim cic s nguyén x, y théa min
dang thirc

=4(x? + y* +xy+3).
TRINH XUAN TINH
(GV THPT Phu Xuyén B, Ha Ngi)

Bai T4/411. Cho tam giac ABC. M la dlem
nim trong tam giac. Goi P, O, R, H, G lin
luot 1a trong tdm cua céc tam giac MBC,
MAC, MAB, POR, ABC. Chang minh rang
ba diém M, H, G thing hing.

LE XUAN DUONG
(GV THCS Ly Thuomg Kiét, Yén My, Hung Yén)

Bai T5/411. Cho a, b, ¢ 14 cac 56 thuc duong
¢6 tong bing 3. Chirg minh ring

X3+ xty+xy? + 33

4 4 4 a b ¢
- + + 2 + ;
(a+by  (b+c)® (c+a)® b+c ct+a a+b
DUONG bUC LAM

(SV K598 Khoa Todn Tin, DHSP Ha Ngi)

TOANHOC |
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CAC LOP THPT
Bai T6/411. Gia sur dm:mg tron (/) ndi tiép tam
gidc ABC tiép xtc voi cac canh BC, CA, AB
theo thir tu tal D, E, F, Puong thing qua A4 va
song song voi BC cat EF tai K. Goi M la
trung diém cia BC. Ching minh rang IM
vuong goc voi DK,
TRAN QUANG VINH
(GV THPT chuyén Lé Quy Dén, Ba Ria - Viing Tau)

Bai T7/411. Giai hé phuong trinh
2 2 2 s 2
2 3 .

XAf2xy+5x+3 =4xp-5x-3.

DO THANH DIEN
(GV THPT chuyén Nguyen Tat Thanh, Kon Tum)

Bai T8/411. Xét cac s6 thuc a, b, ¢ sao cho
phuong trinh bdc hai ax?+bx+c=0 co hai
nghiém thuc thugc doan [0;1]. Hay tim gi4 tri
I6m nhat va gia tri nho nhét cua bidu thirc
_(a-b)(2a—c)
ala—b+c)
NGUYEN XUAN HUNG
(GV THPT chuyén Ha Ngi - Amsterdam)

TIEN TOI OLYMPIC TOAN
Bai T9/411. Cho hai da thirc v&i hé s6 thue

P(x) va Q(x), mdi da thiac cé it nhit mot
nghiém thuc va thoa man
P(1+x+0(x)+(0(x))?) = O(1+x+P(x)+(P(x))?)
véi moi xeR. Chimg minh ring P(x)=0(x).
DUONG VIET THONG
(GV khoa Todan Kinh té Dai hoc KTQD Ha Noi)

Bai T10/411. Cho céc sb dua‘ng a, b, ¢, d thoa
man diéu kign azb>c2d va abcd =1.Tim hing
s6 k nho nhat sao cho bét dang thirc sau ding.

| | l k 3+k
+ +
a+l b+l c+1 d+l _2
vO QUOC BA CAN

(SV YY0647A1, K32, PH Y Dugc Cin Tho)
Bai T11/411. Tim tit ca cdc ham sé lién tuc
f:R—R thoa man {f(x+y)}={f()+ f(»)}
véi moi x, y e R (trong d6 [7] 14 sé nguyén
16m nhét khong vuot qua 7 va {1} =1 —[¢]).

NGUYEN THI MINH TUGC _
(GV THCS Ly Thuéng Kiét, Pa Ning)

https://tieulun.hopto.org
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Bai T12/411. Cho tam giac ABC, P la diém
bat ki nim trong tam giac. Goi d,.d,,d. lan
luot 1a khoang cach tir P dén BC, CA, AB.
Goi R, Ry, R. lan lwgt 1a ban kinh dwdng tron
ngoai tiép cac tam gidc PBC, PCA, PAB.
Chimg minh ring

(d,+d, +d.)* _V3(sind _sinB_sinC
R, R R )

PAPBPC 2\ R,

TRAN QUANG HUNG
(GV THPT chuyén KHTN,
PHKHTN. PHOG Ha Noi)

CAC PE VAT LI
Bai L1/411. Mgt ong thuy tinh hmh tru thing
dai 20cm, kin hai dau, dugc dit ¢ dinh va
nghiéng boc 40" so vdi phuong ngang tai noi
co gia toc trong tnmng bing 9,8m/s’. Bén
trong Ong ¢6 mot qua cau nho nang 0,1g va
tich dién g = 5uC. Biét duong kinh cua qua
cau nho hon duong kinh ong thuy tinh va h¢
s6 ma sat gitra qua cdu va thanh ong la 0,06,
Ban dau qua cau ndm yén tai dau dudi cua
ong thiy tinh, Ngudi ta tao ra mot dién
truong déu nidm ngang va ¢6 cuong do
520V/m ¢ khong gian xung quanh ong thuy
tinh lam cho qua cau chuyén dong trong ong.
Va cham giira qua cau voi hai dau ong la
hoan toan dan hoi. Bién tich cia qud céu

FOR LOWER SECONDARY SCHOOLS

T1/A11. (For | 6™ grade). The natural numbers
1,2 ...,2011° are arranged in some order in a
2011 ><201 | square table, each square contains
one number. Prove that there exists two
adjacent squares (that is two squares having a
common edge or a common vertex) such that
the difference between the corresponding
assigned numbers is not smaller than 2012.

T2/411. (For 7" grade). Find the value of the
following 2009-terms sum

(s lezalssH smma)

khong bi anh huong béi ma sat va va cham
gitra qua cau voi ong.

a) Tinh quang dudng ma qua cau di duge cho
dén khi dimg lai.

b) Sau do, nguoi ta dot ng{)t d6i chiéu dién
trudng. Tinh quing dudng qua cau di thém dugc.

NGUYEN CAO CUONG
(GV THPT Boi Ccfn, Finh Phie)

Bai L.2/411. Cho mach di¢n nhu hinh vé. Biét
u 5 =150sin1007t(V), von ké 1i tudng.
El] Khi k';h(')a K déng: Uﬂ'f =35V, UMN :SSV,
cong suat trén doan mach MN biang 40W.
Tinh R, Rva dé ty cam L cua cugn day.
b) Khi khoa K md, diéu chinh tu dién C dé Ue
cuc dai. Tinh Ugpa vA U g3, Uy khi d0.
¢) Khi khéa K ma, diéu chinh tu dién C dé v.o

chi cla vc-n ké la nho nhat. Tim C la chi sb
ctia von ké khi do.

“¥

NGUYEN VAN THUAN
(GV DHSP Ha N6i)

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

T3/411. Find the integers x, y satisfying the
expression

B+a2y+xy?+ 3y =4(x2 + y: +xy+3).

T4/411. M is a point in the interior of a
triangle ABC. Let P, O, R, H, G be respectively
the centroid of triangles MBC, MAC, MAB,
PQR, ABC. Prove that points M, H, and G are
colinear.

T5/411. a, b, and ¢ are positive real numbers
whose sum is 3. Prove the inequality
4 4 a b c
+ > + + ,
(@+by¥ (b+¢)® (c+a)® b+c c+a a+b

(Xem tiép trang 29)

TOAN HOC
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* Bai T1/407. Ki hiéu T(a) la s6 cdc chit s6
ca .m; tir nhién a. Biét rang T(5") - 1(2") la
sO chan. Hoi so nguvén dwong n la so chan
hay le? )

Léi gidi. Goi sb chit s6 cia 5" 1a a=T(5")
thi 1041 <57 <10°.

Goi sb chir sb cia 2" la b=T(2") thi
1081 < 20 <107,

Tir trén c6 1011061 < 57,27 <104.10°

hay 1042 <107 <104,

Tirdé suyra a+b—2<n<a+b.
Vi 1 va a+b déu 12 s6 nguyén nén n=a+b-1.

Theo gid thiét a—b=T(5")-T(2") la sb
chin nén hai s6 @ va b phai cing chin hodc
cung 1é, suy ra a+b la sb chin, tir do
n=a+b-1lasdle. 0

> Nhin xét. Céc ban sau co 1o gidi tot:

Nam Pinh: Pham Quang Huy, 6A4, THCS Tran Déang
Ninh, TP. Nam Dinh; Thanh Héa: Lé Quang Diing,
Hoang Bdo Long, 6D, THCS Nhit Ba 5§, Hoang Hoa;
Nghé An: Hodng Van Phuong, 6A, THCS Dien Boai,
Dién Chau, Nguyén Thi Ly, Nguyén Thi Binh, Cao Thi
Linh, Cao Nhat Hang, Nguyén Vin Phat, Cao Thi Mai
Lim, Pang Thi Thanh Thdo, Dang Thanh Trang, Lé
Thi Ngoe Mai, 6C, Cao Tuan Kiét, Vo Thi Huyén, 6D,
THCS Cao Xuan Huy, Dién Chau; Ha Tinh: Tran Thi
Linh Dan, Nguvén Anh Triéu, Nguyén Thi Khanh
Huyén, Phan Thi Ha Phuwong, 6A, Tran Linh Giang,
Bii Thi Khdnh Linh, Tran Xudn Hai Bién, Ngo Thue

May, Lé Thi Phuong Tam, Bui Thi Quynh Trang, Vo
Thi Huwong Tra, 6B, Nguyen Thi Hién, Thai Van Nam,
Phan Thi My Thanrh, Tran Thi Quynh Trang, Nguyén
Thi Vin Anhf 6C, THCS Xuén Diéu, Can Loc; Quang
Ngdi: Nguyen Tan Phirc, V6 Quang Phit Thai, 5A, TH
s6 | Hanh Phuéc, Pham Kiéu Chinh, 5C, TH sb 2
Hanh Phutc, Nguyén Tdan Trung, Duong Thity Hién,
5A, TH s 2, Hanh Puc, Nguyén Thi Ha Vy, Nguyén
Thi Hanh, 6A, Pham Quang Nghia, 6B, THCS Hanh
Phude, Nguyén Thi Kiew Duyén, 6A, THCS Nguyen
Kim Vang, Nghia Hanh, Tran Thi My Ninh, 6A, THCS
Nghia My, Tu Nghia.
VIET HAIL

* Bai T2/407. Cho tam giac ABC co BAC<90",
triece tam H va HA=BC. Tinh dg lon cua goc
BAC.

Léi gigi. Néu tam giac A
ABC vubng, chang han
¢ B, thi tryc tam H
trung voi B. Khi do tir
gia thiét H4 = BC, ta
cO BA = BC, suy ra
tam gidc ABC vudng

cén tai B nén BAC =45,

F{ 1|2

B £

Béy gi¢ ta chimg minh

cho truong hop tam gide 4BC c6 ba goc nhon
(trudmg hop goc B hoac goc C ti chimg minh
tuong tu).

Vé cac dudng cao AE, CF. Xét hai tam gidc
vudng CBF va AHF, c6 BCF = HAF (cung phu
v6i hai goe dbi dinh H, = H,), BC = HA (gt),
do d6 ACBF = AAHF, suy ra CF = AF. Vay
tam gidc AFC vudng cin tai F nén BAC=4>"
Nhu viy ta luon tim duge d§ 16n cua goc
BAC bang 45°. 0

> Nhan xét. 1) Tit ci cic 1oi giai déu cho két qua
ding. Tuy nhién nhiéu ban khoéng xét truomg hop tam
gidic ABC vudng tai B hogic C. Mot sb ban sir dyng kién

thitc v& tam giac dbng dang hodc ti s6 luong gide cia
goc nhon (khdng thuge chuong trinh toin lap 7).

TOAN HOC
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Mot s6 ban néu duge nhan xét ding : Néw thay gia thiét
BAC < 90° trong bai todn béng gid thiét BAC >90° thi
da lom cuia goe BAC bang 1357,

2) Céc ban sau day co loi gidi 1ot

V¥inh Phue: Nguyén Thi Nga, 7TA, THCS Yén Lac; Ha
N§i: Nguyén Minh Hoang, Pham Minh Duc, TA,,
lHCS Pong Pa, Q. Déng Pa; Ha Nam: Pd Ping
Duwong, 7A, THCS Binh Coéng Trang, Thanh Liém;
Nam Dinh: Fii Die Tai, TA;, THCS Tréin Déng Ninh,
TP. Nam Dinh; Nghé An; Pdu Huong Giang, 7B,
THCS Cao Xuan Huy, Dién Chau; Ha Tinh: Pham
Hodang, Nguyén Mai Lé, 7B, THCS Hoang Xuan Han,
Pirc Tho; Thira Thién - Hué: Neuven Khoa Thanh
Nhan, 7/1, THCS Phi Thanh, Phi Vang; Quing Ngai:
Bui Diém Hwong, Nguyén Thi Ha Vy, Nguyén Thi
Hanh, Vit Thi Thi, Lé Thi Nhr Yén, 6A, Pham Quang
Nghia, 6B, Huynh Tién V¥, Nguyén Thiy P."'.rum;g, Cao
Thi Thiry Diém, TA, THCS Hanh Phudéc; Nguyén I&hac
Cao Ky, 7B, THCS Hanh Trung: Nguyvén Thi Kiéu
Duyén, TA, THCS Nguyén Kim Vang, Nghia Hanh;
Tran Thi My Ninh, TA, THCS Nghia M§, Tu Nghia,
TP. Ho Chi Minh: Bu Nguyén Vinh Huy, 7A,;, THPT
chuyén Tran Dai Nghia, Q1.

NGUYEN XUAN BINH

* Bai T3/407. Tim cdc s6 nguvén x, y sao cho

T +24" =y (1)
Loi gidi. (Theo ban Lé Quang Ding, 6D,
THCS Nhir Ba Sy, Hoang Hoa, Thanh Héa).
Nhan thay: Néu (x ; v) 1a nghiém cta (1) thi
x ; —y) cting la nghiém cua PT (1). Do do ta
chi xét von ye N.

1

e Vil x<— 1:¢~ﬂ<7"<l<— 0<:24’<i<—
702 24 2

Do do6 0<7%+24=)" <l. Viy y ¢ Z, trudng
hop nay bi loai.

* Voi x=0=> )’=2 = yeZ,
nay bi loai.

e Véi xe N, tir (1) suy ra »* 1a sé chinh
phuong 1€, do do y? =1(mod&8).

Mait khac 24* =0(mod R), nén 7* =1(mod8).
Suy ra x la sé chin nén c6 dang x =2k,
keN". Taco

TH 424 =y o (=214 Ny +245)=T* (2)

truong hgp

Do 7 14 56 nguyén té va y € N nén tir (2) suy ra

=224 =T y424 =Tk vdgi me N, m=<k.
Suy fa PEFE s TEEn S =2248 17
= Tr=] = m=10

Do d6 y-24*f =1 < y=24%+1. Thay vao
PT (1) ta c6

T2 4 24% = (24* +1)?
& 224k +1=T72 = 49% > 48k (3)
V&i k > 2 thi 48% —2.24% = 24%(2F —=2) > 1.

Vay (3) khong xay ra voi k>2. Do d6 k = 1.
Suy ra x=2, y=24'+1=25.Viy cac cap s0
nguyén (x;y) cin tim la (2;25) va (2;-25).0

PNhén xét. Co it ban tham gia giai bai nay. Lip lufn
trong 101 giai cua mot 56 ban khong chat ché. Ngodi
ban Diing, cac ban sau cling cd 11 gidi tot:

Biic Ninh: Pham Pirc Hién, 9A, THCS Yén Phong;
Truong Vin Khanh, 9A, THCS Dai Pong, Thuin
Thénh; Hai Phong: La,m'ng Thé Som, 8A1, THCS Héng
Bang: Nghé An: Nguyeu Thign Nhan, 9A, THCS Phie
Tho, Nghi Loc, Hé St Thanh, 9C, THCS Lé Hong
Phong, Hung Nguyén; Quiang Ngai: Huynh Ddng
Hiéu, 9B, THCS Nghia M, Tu Nghia.

TRAN HUU NAM
* Bai T4/407. Cho x. v, z la cdc s6 thuc
dwong. Chung minh rang
x2oz2 2242 Y2 2
- 4 B 20 (1)
y+z x+y Z+X

Ddng thiec xay ra khi nao?

Lavi gidi. ® Cach 1. Goi vé trai cia BDT (1) la
A, taco

2

s | 2 __ sl il
i O A i
ytz x+y Z+x
:x{l 1}}{1 l}rf[l_l]
ytz z+x z+x  xty xty ytz
x?(x—y) yi(y-z) z2(z-x)

g (y+2)(z+x) (z+xNx+y) (x+yNy+z)
B €t 0 1 el i i
(x+yNy+z)z+x)

i (x2=p2)2 +(p2—22)2 +(z2 —x2)?
2(x+y)y+z)z+x) '

Do x, y,z la cac sb duong nén 4 = 0, Béng
thirc xay ra khi va chi khi

Ca! 3

x2—yi=ypl_zi=72-x1=0 & x=y=2z.

TOAN HOC
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e Ciich 2. Do vai trd binh dang khi hoan vi
vong quanh cua c4c s0 x, y, z nén khong giam
téng quat, gia st x=max {x, y,z}. Taco

A:i_-—zrz— —(x—2)+ Gt —(z—p)+ =t —{(y—x)
y+z x+y S
_(=2)x=) , (z=X)z=y), (r=x)y=2)
y+z x+y zZ+x
_(-2-y)  (p=2)'(y+2)
x+y (x+yXz+x)

Vi x, v, z la céc sb dwong va x>z, x>y nén
A=0. Pang thirc xay ra khi
{(X—zl(x"y)zﬂ

s g [
y—z=0
> Nhiin xét. 1) C6 thé giai bai toan d cho béing cich
dit x+y=a, y+z=b, z+x=c dedua BDT (1) veé dang
9B LB B )
c a b
roi s dung BDT Cauchy cho hai s& dwong de ching
minh BET (2).
2) Rét nhiéu ban tham gia giai bai nay. Mat s6 ban da nhém
ln coi vai tro x, y, znhunhau dé gla st x =y =z = 0 (1)
hodc sir dung BPT Schur, BPT Bunyakovsky, BDT
Cauchy cho bd ba s duong vugt qua yéu cau cua cip
THCS. Tuyén duong céc ban sau day co loi giai tot:
Ha Ndi: Nguyén Chi Timg, 8A10, THCS Giang V8,
Phan Anh Tudn, 9C, THCS Kiéu Phi, Quoc Oai; Bic
Ninh: Trwomg Van Khanh, 9A, THCS Dai Dong
Thanh; Pha The: Nguyen Chi Thanh, 8A3, THCS Lam
Thao, Nguyen Nhat Quang, 8B, THCS Phong Chau;
Théi Binh: Pham Trung Anh, 9B, THCS TTr. Bdng
Hung, Lé Vin Thang, 9A4, THCS Nguyen Buc Canh,
Théai Thyy; Bie Giang: Neguyen Van Thang, 9D, THCS
TTr. Neo. Yén Ding; Yén Bai: Neuyén Ngoc Hiép,
8A2, THCS Lé Hong Phong, Lac Tién; Vinh Phic:
Nguyén Tuan Huy, Truong Thi Hoai Thu, TA, THCS
Yén Lac, Nguyén Thi Nga, Nguyén Vin Cao, 9A,
THCS Phuong Khoan, Séng Lo; Hung Yén: Nguyén
Thi Huwong Giang, 9A3, THCS Chu Manh Trinh; Nam
Pinh: Vi Thi Thanh Hién, 9B, THCS Dio Su Tich,
Truc Ninh; Hai Phong: Luong Thé Son, 8A1, THCS
Hong Bang; Thanh Héa: Lé Quang Ding, 6D, THCS
Nhir Ba Si, Hodng Hoa;, Nghé An: Tran Ngoc Linh,
7A, THCS Ho6 Xuin Huong, Ho Hoang Hiép, 8C,
THCS Ding Thai Mai, Dgu Xudn Quang, 9B, THCS
Dién Chau, Lé Hong Dirc, 9B, THCS Ly Nhat Quang,
D6 Luong; H6 ST Thanh, 9C, THCS Lé Hong Phong,
Hung Nguyén; Gia Lai: Tran Nguyén Try, 9', THCS
Pham Hong Théi, TP. Pleiku.

PHAM THI BACH NGOQC
% Bai T5/407. Tir diém M ¢ ngodi dwong
tron (O) ke tiép tuven MA va cat tuyéen MBC

TOAN HOC
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(B nam gitta M va C) véi duong tron. Goi H

la hinh chiéu cua A trén MO, K la giao diem

cua dogn thang MO voi duong tron (O).

Churng minh rang

a) Tir gidgc OHBC la tir gidc ndi tiép.

b) BK la tia phdn giac cua goc HBM.

Loi gidi, a) Th AMAB <> AMCA (g.g) suy ra
B

£=£ = MA*=MB.MC (1

MC MA

Theo hé thuc luong trong tam gidc vudng

MAO, tacé MA?> =MH MO (2)

Tu (1) va (2) ta c6 MB.MC = MH.MO, hay

MC MH

—=—— T d6 AM 2.
el ir @6 suy ra AMCOw>MHB (c.g.¢)

— MHB=MCO, mia MHB+BHO=180° nén
MCO+BHO=180°, din dén tir gidc OHBC
la tir gidc noi tiep (dpem).

b) Goi N la giao diém thir hai cia MO véi
dudng tron (0). Khi d6 MBK =MNC=NCO

=%C OH (tinh chat goc ngodi cua tam giac) (3)

Mit khac theo cau a) tir giac OHBC ndi tiép
nén COH =MBH (cung bu véi HEC)  (4)
Tir (3) va (4) suy ra ﬁ}ﬁ-ﬁ:Qm, hay BK
la tia phan giac cia goc HBM (dpem). O

> Nhan xét. 1) Cac 16i giai giri vé Toa soan déu ding.
M@t 50 ban sir dung khai niém phuong tich ciia mot
diém ddi véi mét dudng tron dé giai cdu a), tuy nhién
khai niém nay di vugt qua chuong trinh bic THCS.

2) Céc ban sau co 161 giai ding va gon hon ca:

Ha Ni: Phan Anh Tuin, 9C, THCS Kiéu Phi, Quéc
Qai; Hai Phong: Luwong Thé Son, 8A1, THCS Hong
Bang:; Vinh Phie: Vi Thi Quinh Anh, 9A, THCS Vinh
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Yén, Nguyén Thi Lan Hwong, THCS Vinh Tuéng,
Nguven Bwe Pgi, 8A1, THCS Yeén Lac, Khong Thi
Minh Thir, 9B, THCS Lién Bao; Bic th Trwng
Vin Khanh, 9A, THCS Dai Bon;:, Théanh, Thuin
Thanh; Ha Nam: Lai Thedi Somn, Neuyvén Quang Huy,
9A, THCS Dinh Cong Trang, Thanh Liém; Thai Binh:
Nquyen Thanh Trung, Hoang Thu Hmfen 9A4, THCS
Nguycn Pire Canh, Thai Thuy; Thanh Héa: Nguven
Quée Dat, 9C, THCS Thiéu Phu, Thiéu Hoa; Nghg
An: Pdu Xuan Cuang, Nguyen Hodng Tam, 9B, THCS
Dién Xuén, Dién Chiu, Lé Hang e, 9B, THCS Ly
Nhat Quang, P66 Luong, Ha Sy Thanh, 9C, THCS Lé
Héng Phong, Hung Nguyén; Thira Thién - Hué:
Nguyén Khoa Thanh Nhan, 7/1, THCS Phi Thanh, Phi
Vang; Quang Negdi: Huynh nging Hié:u, 9B, THCS
Nghia My, Tu Nghia, Nguyén Thi Kiéu Duyén, 8A,
THCS Nguyen Kim Vang, Tong Thanh Nguyén, 8A,
THCS Hanh Phude, Nghia Hanh; Phi Yén: Nguyén
Xudn Viét Link, 9E, THCS Lwong Thé Vinh; Déng
Thap: Tran C'hz Thi¢n, 8A7, THCS Kim Hong, TP.
Cao Linh; Pdng Nai: Lénh H6 Xung, 6Al, THCS Ly
Ty Trong, Trang Bom, Lé Huynh Quac Bao 9/3,
THCS Nguyén Bmh Khiém, TP. Bién Hoa; BénTre:
Pham Neoc Tit An, 8', THCS Cim Son, Mo Cay Nam.

QUANG PHUC
* Bai T6/407. Giai hé phwong trinh

Ix2+y2  [x? +xy+y? 1
il f =x+y ()
T 2 3 3

e hx1+51+3 = 4xy-5x-3 (2)

Lai gigi. Tw (1) suyra x+y=0. Taco

x2+xy+y? 1

] +,2(x ¥ (xﬂf)
= HLTJ)— ;(Hv} (3)
2
s 42-}’ =%(x+y)2 +%[x—y]22%(x+y)z

(242 1 .
— = 22(x+y) (4)

Tir (3) va (4) suy ra

\sz;yz +Jx2+222+y3 2 X+

Ding thirc xay ra khi va chi khi x = y.
Dod6 PT (1)< x=y20.

Thay y = x vao phuong trinh (2), ta dugc

XN2x24+5x+3 =4x2-5x-3 (5)

Dat r=+2x2+5x+3 vai 12 0.

Phuong trinh (5) tré thanh

r=-3x
=fHx?-—t2 Ix+t)2x—1)=0
xt=6x2-12 & (3x+ )( x r) = i

Vi t20; x20 va khi x=0 thi r=+3 nén
truong hop f = —3x khong xay ra.

Véi t=2x,taduge 2x=v2x?+5x+3

2x2-5x-3=0
= Ehxe=d
x=0

Vay hé phuong trinh trong dau bai c6 mét
nghiém duy nhat (x;y;z)=(3;3;3). O

> Nhin xét. 1) Diéu méu chdt cia bai toan la sir dung

bat ding thirc dé chimg minh phuong trinh (1) twong

duong vai x=py20.

Cé thé giai phuong trinh (5) bing cach khac nhur sau:

Nhan thiy x = 0 khong thoa man phuong trinh; vaoi
x>0, chia hai vé ciia PT (5) cho x* suyra

3 = :
d J2+£+%=4—E-——2—; it r= ,2+—+i2 vai 120,
- S X x X x

ta duoc > +1—-6=0; tir do tim duge két qua bai toan.
2) Céc ban sau diy c6 1o giai tot:

Bic Ninh: Triwong Vin Khanh, 9A, THCS DPa Bf'mg
Thanh, Thuin Thanh; Pha The: Fi Tudan Linh, 9F,
THCS Vin Lang, TP Viét Tri; Vinh Phiie: Nguyén Vin
Can, 9A, THCS Phuong Khoan, Song L6; Hai Duong,
Vit Puic Thinh, 9/3, THCS Lé Quy Dén, TP. Hai Duong;
Hung Yén: Ngw}en Thi Huomg Giang, 9A3, THCS Chu
Manh Trinh, Vin Giang; Nghé An: Lé Hong rre, 9B,
THCS Ly Nhét Quang, Dé Luong; Quéang Ngdi: Pham
Tan Phat, 9D, THCS Dirc Phong, M§ Pic, Huynh Bang
Hiéu, 9B, THCS Nghia My, Tu Nghia.

NGUYEN ANH DUNG

% Bai T7/407. Cho day s6 (x,) duoe xde dinh
boi 3xp= x2-2 (n =1, 2, ...). Xdc dinh x, dé
cho day 56 (x,) hoi tu. Trong trirong hop day
56 hoi tu, hay tim gioi han cua no.
Léi gigi. Gia st didy sé (x,) hoi ty va

lim x, =/ . Khi d6 tir bicu thirc xac dinh day
=4l

(x,) taco
3I=P-2sI=-1holici=2 (1)

: TOAN HQC
56 411 (9-2011) & crl-lélt;e 21
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Tu biéu thire xac dinh day (x,) ta ciling ¢6

x,,ﬂ—Q%{xn—z)(xm:cﬂ) @)
1

Xl +1_' (-xn +]) {3)
3

gl :—;—[x,, +1)*(x,—2) (@)

e Néu x, > 2 thi tir (4) suy ra x, « | >Xn > 2, voi
n=1,2,..Dodo (x,) la day ting, ket hop voi
(1)suyra limx, =+c0.

o Néux, =2thitr(4)suyrax,=2,véin=1,
2,....Dodo limx,=2.

A

e Néu —1 < x; < 2 thi tir (4) suy ra x,+; < X,
voin=1,2,..To(@)va(3)suyra—1l <x,<2
véi n =1, 2, ... Suy ra day (x,) giam va bi
chian dudi bdi —1 nén day hoi ty. Tir (1) suy
ra lim x,=-1.

H—p

e Néux;=—1thitit(3)suyrax,=—1 vdin=1,
2, .. Dod6 lim x,=-1.

H—p+o0
e Néu x, < -1 thi tir (4) suy rax, +| <x,, v0in =
1.2, ... Kéthop véi (1) suyra lim x,=-

=+

Tém lai, ddy s6 (x,) hoi ty khi va chi khi -1 <

xi<2,val=2neux;=2;i=-1néu-1<x

=2 1

}hhﬁn xét, Co kha dong cac ban tham gia gidi bai
1an nay va da so cho lam theo céch trén. Mot s6 ban
trinh bd) chira chat ché khi chua chi ra khodng ey thé
clha x, trong moi truomg hop. Cac ban sau day cé 101
gidi ot

Hung Yén: PG Thanh Ting, 10T1, THPT chuyén
Hung Yén; Hai Dwong: Pham Dirc Vuong, 11Al,
THPT Thanh Mién I, Hai Phong: Phan Dic Minh,
12A5, THPT Thii Phién; Nghé An: Nauyén Hién
Trang, 10A2, THPT chuyén Phan B4 Chéu, TP, Vinh;
Bic Giang: Nguyén The Hiép, 10 Toan, THPT chuyén
Bic Giang; Quang Ninh: Phan Manh Ting, 11Toan,
THPT chuyén Ha Long; Ha Tinh: Pham Tién Diing,
11T2, THPT chuyén Ha Tinh; Pha Yén: Hupnh Vin
Thing, 10 Tin, THPT chuyén Luong Van Chanh.

NGUYEN THANH HONG

TOAN HOC

29 & crl.l.ﬁt_l:e S6 411 (9-2011)

* Bai T8/407. Cho hinh chop SABC co day
ABC la tam giac can tgi A, canh bén SA vuong
goc voi mat phang day (ABC), D la trung diem
ctia BC. Goi a la goc tao bai SB voi mét phang
(ABC) va B la goc tao boi SB vai mat p#".:clr:ng
Cos” ez +cos® f1>1.

(SAD). Chieng minh fcmg
Léi gigi. D& thay S
SBA=a. Do tam
giac ABC cén tai 4
va D la trung diém
cua doan BC nén
BC 1 AD. Mit khac
SA L (ABC) = BC
1 8S4. Do do BC L
(SAD), suy ra D la
hinh chieu vuong
goe cua B 1én mit phing (SAD), viy BSD= 4.
Tu dé cos®*a+cos’ ff
_AB2+8SD? " AB?+ 8472

SB* Sh?

> Nhin xét. Sf)\ |o5i giai giri téi Toa soan rat nhiéu. Tit
cé cdc 1&i gidi deu ding. Sau diy 1a danh sach cac ban
co Lo giai gon hon ¢é:

Ha Ngi: Luong Hivu Bing, 11A1, THPT Déng Quan,
Phi Xuyén; Hai Phong: Phan Buc Mink, 12A15,
THPT Thai Phién; Ha Nam: Newvén Chi Linh, 11
Toan, Pinh Ngpc Hai, 11 Li, THPT chuyén Bién Hoa;
Hii Duong: Nguyen Viét An, 11 Toan, THPT chuyén
Nguyén Trdi, Nguvén Thiy Quynh, 11A, THPT Kim
Thanh; Nam Bjnh: Phing Manh Linh, 11 Toan 1,
Ngwen Quang Nhin, 11 Toan 2, THPT chuyén L:
Héng Phong: Thai Binh: Tréin Quang Dai, 11 Toan,
Nguyén Anh Tuyén, 12 Toén, THPT chuyén Thai Binh;
Thanh Héa: Nguyén Hitu Hodng, 11B4, THPT Lé Vin
Huu, Thiéu Hoéa; Ngh¢ An: Trwong Lé Vin, A3, K38,
Nguvén Thanh Long, 11A1, THPT chuyén Phan BQJ
Chiu, Nguyén Vin Nguyén, K43 A6 Li, THPT chuyén
PH Vinh, Neuyén Vigt Manh. 11A1, THPT Huynh
Thiic Kh.mg, TP. Vinh, .’Vguven Sy Tuan, 10A7T, Le
Dinh Tudn, |1T7, Neuyén Van Hoang, 12T7, THPT
Do Luong 1, !@Jdng Danh Thang, 11A1, THPT Quinh
Luu I, Neuyén Ba Cuwong, 11A1, THPT Hoang Mai,
Quynh Luu; Ha Tinh: Phgm Tién Ding, 11T2, THPT
chuyén Ha Tinh; Quang Nam: Lé Vit Van Phi, Nguyén
Thani V¥, 11/1, THPT chuyén Nguyén Bmh Khiem;
Neuyén Van Tir Thién, 12T1, THPT Nguyén Duy Hiéu,
Dién Ban; Binh Binh: Trin Quang Tri, 11T-L, THPT
chuycn Lé Quy E‘)on. Nguyén Quang Hai, 11TN2,
THPT Tang Bat Ho. l{oal Nhomn, ?\rrrmen Van Hai,
1 1B, THPT Tay Son; Pong Nai: Nguyen Negoe Duy, 10
Tuan THPT chuyén Luong Thé Vinh, TP. Bién Hoa;
Bén Tre: Nguven Vin Anh, 10T, Pdo Ba Kha, Khuu
Thanh Quy, 11 Toan, THPT chuyén Bén Tre; Hiu

=1(dpcm). O
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Giang: Puong Ngoc Lan, 11H, THPT chuyén Vi

Thanh, TP. Vi Thanh,
HO QUANG VINH

* Bai T9/407. ('fm x ¥
duong thoa man -:hc u Amrz X+
1. Chirng minh rang

8(x+y+z) < 10(* +y° +2)
11(x+y+2)(1+4xyz) — 12xyz (%)
Léi gidi. Bai toan trén ¢6 hai phan chinh:

z la cac sri thiee

t+ " "'A‘L‘L-

i) Tir gia thiét ta s& chimg minh
1+4xyz = 2(xy+yz+zx) (1)

Thit vy, trong ba sb x—l '—l z—l co
d dy, g Z,Jf 5’ 5

hai s6 cung dau.

Do vai tré cua x, y, z nhu nhau, khong mat

téng quat ta gia sir [x - %](y —%] >0
— A2—1}2y—-1)20=> z(dxy—2x—2y+1)>0

= 4dxzz2yz+2zx—z.

Boi vy 1 +4xyz 214+ 2yz+2zx -z
=2(xy+yz+zx)+(1-2xy-2z) (2)
Miit khac tir gia thiét

x2+yr+z2+2xyz=1 = x<l,y<l,z<] va
(z+x) =1-x2 =2 +x7)% = (1-x) - (x -y}
<(1-x)= z+y<l-xy=0=1-29-z (3)
Tir (2) va (3) ta suy ra bat dang thirc (1).

ii) Tir bit ding thac (1) ta cd

10063 + 33 +23)+1 1(x+ y+z )1+ 4xyz)—12xyz
—8(x+y+z)

> 10(x3 + 33 +23)+1 1(x+y+2).2(xy+ yz+zx)
—12xyz-8(x+y+z)

=10(x? +y* +23)+22(x? y+xy> + yrz+ yz? +
Zx+zx +3x02)-12x02-8(x* +3° + 2 +3(x? p+
XV +y2z+yz2 + 22 x+2x2 ) +6xy2)

=2(3 +* +2 —xty—x)? —y z—yz? - 22 x—2x* +3x)Z)
=2x(x-pNx—2H W y-xfy—2)+2(z—x)z-))) (4)

Do x, y, z ¢ vai trd nhu nhau trong (4), khéng
mét tinh téng quat ta giasux =2y =z > 0.

Khi do

x(x—y)(x—z)+y(y—x) y-z)+z(z—x)z-y)

=x(x—y)x—y+y-z)+y(y-x)y—z)
+z(z—y+y-xNz-y)

=x(x— Y +H(x—yXy—2z)(x-y+2)+2(z—y)* 20(5)

Tir (4) va (5) ta suy ra bat ding thic (*). Dang

thitc xay ra khi va chi khi x=y=z=%. 0O

PNhan_xét. 1) Pay 12 bit ding thirc duge ghép boi
hai bét ding thirc khé nhung quen thuge véi nhicu ban
hoc sinh (bét déng thirc (5) 1a mét trudmg hop cla bt
c!ang thirc Schur) Rét dong cac ban hoc sinh tham gia
giai va hau hét ¢6 16 giai nhr trén.

Ban PJ Xudn Viér, 11A1, THPT chuyeu Vinh Phic
nhin xét: (Day la Ciu 6 trong Pé dur bi cia Ki thi Toan
Quobc gia Viét Nam niam 2008!).

NGUYEN MINH BUC
% Bai T10/407. Cho p la % nguyen 16 1é, n la
50 nguyén duong sao cho (n, p) = 1. Hay tinh

s0 cde bo so (ay, az, ..., a,1) thoa man diéu

o, : x
kién tong > ka, chia het cho p, trong do moi
k=I
50 Ay, 83, -5 Ap- deu la cac so tu nhién khong
viept gua n —1.
Léi gidi. (Theo ban Nguyén Vin Hoang,
12T7, THPT B6 Luong I, Nghé¢ An).

Xétdathic P(x)=x""+x"7+. . +x+L.
Pa thirc nay c¢o p—1 nghi¢m phirc phan bigt.
goi & la mot nghiém bat ki cua P(x). D&
chimg minh ring &, ¢, .., @' déu 14 nghiém
ciia P(x) va chung d6i mot khiac nhau. Vay
tap nghiém cua P(x) 1a {e, &, ..., @™ '}.
Mitkhic do @” =1 nén (")’ =1. Vi(n,p) =1
nén " #1, do d6 P(@")=0. Vay {",&",...,
@'?""} ciing la tip nghiém cua P(x). Noi
cach khac véi mdi n thi (', a",...,a” ") 1a
mot hoén vi cia (a,a,....a” ).

bat A={(a,a,....a,1);0<a; <n-la; eN}.

Tacod | A|=ne-t. Véimbij=0,1,..,

p-l
Aj o {(al :-a?.:---sap—l} € A: Zkaﬁr Ef(mOdP)} 5
k=1

p—1, ki hiéu

OAN HOC
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Khi do {Aj-}f_f; la mét phin hoach cia A va
-l
do dé [A]=)|4;].
J=0
Xét dathic F(x)=x"1+x2 4. . +x+1.
Véi méi a=(a,a,...,a,,) €A ki hiéu S(a) =
p-1

Y kay. Dé y ring néu ae A, thi S(a)=j (modp).

k=l
dodo6 a5 =a’.

F(a)F(a?)..F(ar')= Zasf“]—zm et

asd

Tir do ta co
(1)

f

néu x # 1. ma a1

Mit khac F(x)=>

x—1

voimbij=1,2,..,p—1,nén

.

F(a)=2 i=1,2,.,p-1) ()

Tu (1) va (2) suyra
F(a)F(a?)..F(ar?!)

_(a"=I{a? —1)..(a'Fn-])

T (a=D(@*-D..(a” 1)

Vi (theo nhén xét trén) (a",@?*",...,a?") la
a7V nén suy ra

&)

mot hoédn vij cua (@, a?,...,
F(a)F(a?)..Flar')=1

1
Tir (1) va (3) taco §|Aj|cﬂ =l vaimoi @ (4)
=0

|
= EIA;IHHUI—I, do (4) ta ¢6

/=

bit O(x)

O(a) = 0.

Vi a 1a mdt nghiém bat ki clia P(x) va O(x)
cling ¢ bac bang p — 1 nén P(x) va O(x) chi

sai khac nhau moét hang so ti 1¢. Vay
|41 =| Ay |=.. = Ay =] Ao | -1
A +| A+ | Ay |+ A | -]
Suyra1A(,|—1:| |+ A |+ Apa [+] Ao |
P
_|A4]=1_nr'=]
p P
. -1 -1
Vay |4 |= +1. 0

}]\hgn xét. iy 1a mdt bai toan rﬁl hay, vin dung cic
kién thire tong hop vé da thirc, sb phire, so hoc va t&
hop. Céc ban c6 i giai tot 1 :

Vinh Phic: Bé Xudn Viér, 11A1, THPT chuyén Vinh
Phic; Béc Giang: La Van Quan, 10 Toan, THPT
chuyén Bic Giang; Ninh Binh: P56 Thanh Binh, 10
Todn, THPT chuyén Luong Vian Tuy, Hai Duong:
Phan Puc Vuong, 11A1, THPT Thanh Mién; Ngh¢
An: Neuyén Hién Trang, 10A1, THPT chuyén Phan
Boéi Chau, Fuong Nhdgt Qudn, 10A1, THPT chuyén DH
Vinh, TP. Vinh; Ca Mau: Lé Hodang Minh, 10T,
THPT chuyén Phan Ngoc Hién.

DANG HUNG THANG

* Bai T11/407. Tim tat ca cac ham s6 f xdc

dinh trén tgp R, lay gia tri trong R va thoa
man phwong trinh

S +y+ ) =ffix) + 2y

vai moi so thue x, y.

(1)

Léi gid@i. (Theo da s6 cic ban).

Truéce tién, ta chimg minh f la don anh. Tu
diéu kién cua bai ra, hodn vi vai trd cia x va y
cho nhau, ta thu duoc

fy+x+fx)=7F(fN+2x

vO1 moi so thyc x, y.

Gia str f(x)= f(v), khi do tir (1) va (2) suy
rangay x =y, hay f la don énh.

(2)

Thay y =0 vao (1), ta thu dugc

Jx+(O)= F(f (X)),
vGi moi so thuc x, hay f(x)=x+ £(0) (do
tinh don anh cua /), tc f(x)=x+a, acR.
Thit lai truc tiép, ta thdy ham nay théa man
phuong trinh (1). O

}Nhﬁn xét. Pay la dang toan quen thude vé phuong
trinh ham nén c6 nhidu ban tham gia giai va da so co
lér gidi twong tr nhu cach giai o trén.

Danh sich cac ban co 1oi giai ding:

Vinh Phuc: Hoang D6 Kién, Dang Quang Tudn,
10A 1, DS Xudin Viét, 11A1, THPT chuyén Vinh Phuc;
Ha Néi: Ddng Thang Lgi, 10A1 Tin, Nguyén Viét
Diing, Pham Huy Hodng, 11Al Todn, THET chuyén
KHTN, DHKHTN Ha N§i, Lwong Hiru Bang, 11A1
THPT Péng Quan; Ha Nam: Trwonmg Cing Minh,
11A1, Nguyén Dirc Nam, 11AS THPT Duy Tién; Hai
Dwong: Nguvén Puice Binh, 10T, Nguyen Viét An, 11T
THPT chuyén Nguyén Trai; Quang Ninh: Pham Manh
Tung, 11T, THPT chuyén Ha Long; Thanh Héa: Trinh
Vin Tam, Lé Vin Tudn, 11T THPT chuyén Lam Son;
Ngh¢ An: Nguvén Thanh Long, 11A1, THPT chuyén
Phan B&i Chdu, Tran Chi Cdng, 11A1 Todn, THPT
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chuyén DH Vinh, TP. Vinh, Ngu}én Van Hodng, 12T7
K50, THPT D6 Luong I, Pa Ning: Lé Tra?r Nhac
Long, 10A1, THPT chuyén Lé Quy Dén; Déng Nai:
Pham Van Minh, 11T, Nguyén Ngoc Duy, 10T, THPT
chuyén Luong Thé th Dwong Quoc Khdanh, 10C2,
THPT L¢ Hong Phong, Tay Hoa; Binh Dinh: hguyen
Quang Hai, 11TN2, THPT Tang Bat Hé, Hodi Nhom;,
Bén Tre: Lé Thi Minh Thdo, 10T THPT chuyén Bén
Tre; Pha Yén: Huynh Vdan Thong, THPT chuyén
Luwong Van Chanh; Ca Mau: Lé Hodng Minh, 10T1,
THPT chuyén Phan Ngoc Hién.

NGUYEN VAN MAU

* Bai T12/407. Goi p, r, ra s 1. ldn luot la
nwa chu vi, ban kinh dwong tron noi tiep, ban
kinh dwong tron bang tiep cac goc A, B, C
cua tam giac ABC co do dai cac canh BC = a,
CA = b, AB = ¢. Chung minh bat dang thirc

\,l" h{
Ddng thire xdy ra khi nao?

Loi giai. (Theo ban Phan Duc Minh, 12A15,
THPT Théi Phién, Hai Phong).

jr—

. .
Vab+ +NCA Z p+aJrr, i\ T

Pitp—-a=x,p-b=y,p-c=z

Puong nhiénx, y,z>0vaa=y+z b=z +zx,
c=g Ty pex Ty,
Mit khdc, vi S=pr=(p - a)ra=(p - b)n
= (p — c)r. (5 1a dién tich tam giac ABC) nén
theo cong thire Héron, ta co

S S 52

ry === =
p(p—a)

S =(p=b)p-c)=yz.

Tuong tir cd my, = zx; rr. = xy.

Viy bat dang thirc can chimg minh twong
duong véi bit ding thirc sau

J(y-{-z){z—i-x) +\/(z+x){x+y) +\f(x+y)(y+ z)

k=t e

Theo bat ding thirc Cauchy-Schwarz, ta ¢6

\f(z+x)(x+y) = J{x+z}(x+y) > x+\/y_z.
Tuong tu

[(x+y)(y+2) 2y+d2§ ;v +z)(z+x) 22+\[E.

Cong theo timg vé ba bat dang thirc trén, ta
dugc dieu phai ching minh.

ZX+y+z+JVz+

Ding thitc xay ra khi va chi khix=y=z <
a = b = ¢ hay tam giac ABC dcu. O

5 Nhin xét. Rét nhiéu ban tham gia giai va déu gidi
dung. Xin néu tén mat vai ban c6 1o giai tot.

Phii Tho: DS Quoc Tién, 11A1, THPT Thanh Thuy;
Bic Ninh: Dé Quang Khdi, IUT THPT chuyén Bac
Ninh; Nam Djnh: Neuyén Quang Nhdn, 11T2, THPT
chuyén Lé Hong Phong; Hai Dwong: Nguyén Pire
Binh, 10T, THPT Nguyén Trdi; Thanh Hod: Lé Van
Duy, IUAZ THPT Néng Cong I; Nghé An: Nguyén
Hién Trang, 10A2, THPT chuyén Phan B{i Chau;
Quing Ngii: Ho Péng Trreu 10T1, THPT chuyén Lé
Khiét; Blnh Pinh: Nguyén Quang Hai, THPT Tang
Bat ]-Tn Bong Nai: Pham Vin Minh, 11T, THPT
chuyén Luong Thé Vinh.

NGUYEN MINH HA

* Bai L1/407. Ba vdt nho co khoi lweong lan
lwot la 3m, 4m, 5m dwgc tha tir ba diém khac
nhauw bén trong mot vo ban cau nhan c6 dinh
bhin kinh R c6 miéng nam ngang. Nhiét leong
Iém nhat toa ra do va cham cia cdc vt la bao
nhiéu, néu tat ca cdc va cham la hoan toan
khéng dan héi? Cde vt dwoe tha ¢ nhiing
thoi diém ndo va vi tri ban dau & diu trong
triecong hop nay?

Lai giai. Do cac va cham la hoan toan khong
dan hoi nén dé nhiét lugng toa ra do va cham
l6n nhét thi phai théa man dong thoi cac yéu
cau sau: cac va cham xay ra dong thoi, van
thc cla cac vat ngay trudc va cham 1a 1ém
nhit va van toc sau va cham phai bang khong.

P

i 1

Pé vin toc cac vat trede va cham 16m nhat (tai
ddy cua vo ban cdu) thi cac vat phai dugc tha
tr miéng cua vo ban ciu. Van téc ngay trudce

va cham cua cac vétla v=./2gR .

Sau va cham céc vit dimg lai nén toan bd
dong nang trude va cham chuyén thanh nhigt
lugng toa ra:

TOAN HOC
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4mv2 Smv?
+
2 2
Goi py.p2.p 1An luot 1a dong lugng cua cac
vat 3m, 4m, 5m ngay trudc va cham. Do sau
va cham cac vat ding yén nén 4p dung dinh
luat bdo toan déng luong ta co

}_’1"'1524‘;53:6 (D)

3mv2

_12mv?

0= =12mgR.

Ta lai thay ring

pi+ p}=25mvi=(5mvy*=pi (2)
T (l)yva(2)suyra p.po =0 py L p;.
Goi a la goc gitra p, va —p; thi
o
P

Viy cdc vt 3m, 4m, 5m dugce tha dong thot oy
cac diém tuong (mg A, B C trén nnr.;-,ng vO ban

cAu sao cho O4 L OB va BOC':AOC:lSD"—a

~ 127° (trong dé O 1 tdm cia miéng vo ban
cau). O

> Nhiin xét. Céc ban sau ddy c6 101 giai dt:

Ha Nam: Pinh Ngoc Hai, 11 Li, THPT chuyén Bien
Hoa, Nam Dinh: Pink Viét Thang, Bii Xudn Hién,

i1 Li, THPT chuyén Lé Hong Phong; Théi Binh: Vi
Céng Ldp, 10A2, THPT Dong Thuy Anh, Thai Thuy.

NGUYEN XUAN QUANG

4
tanx = — == 53”

* Bai 1.2/407. Cho mach dién nhu hinh vé.

Biet U= 12V, R, “-Q R, =250, R=200) .

Dién tra cua von ké rat iom. Khi mdc hai dién
tro r noi tiép thi von ke chi gia tri Uy, khi mac
song song thi von ké chi U, =3U,.

a) Tinh r.

b) Tinh sé chi ctia von ké khi nhanh DB chi

co mot dien trorr.

Léi gidi. a) Khi méc hai dién tré » néi tiép thi
V,—Ve=1LR; V,—Vp=5LRs.

TOAN HOC
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Ve —Vo =LRy—4LR =0 (1)
Khi mic hai dién trd r song song thi

—VC =!|'.R1; VA—‘VD =I£¢R3.
Vo = LRy — 1Ry =3V, (2)

Suy ra

Suyra Ve

= UAB
R_'; +2r

i Ui .
20+ 2¢°

Us
20+f
2

Iiz _r=
R3+§

Thay 1,,1],15,I; vao cic phuong trinh (1),
(2) ta co
20 5 U . 20 5

B 3 U,
204 2r 30 UAB

36 Ui il
2

vai U_.hg :12V, suyra r= ZO(Q}.

b) Khi nhanh DB chi ¢6 mét r, ta c6
Ve —Vp =1,R, — IR,

—04(8);, L=—
R +F

L+ Ry S
Suyra Ve-Vp=03.20—04.5=4(V).
Nhu vay von ké chi 4V. O

» Nhiin xét. Cac ban sau day 6 151 gidi tbt:

Phé Tho: V6 Trung Hiéu, 11A1, THPT Hung Hoa,
Ha Thi Minh Phuong, 11 Tin, THPT chuyén Himng
Vuong; Bac Ninh: Trwong Pirc Tai, 10A1, Nguyen
Vian Long, 10A4, THPT Thudn Thanh 1, Nguyen Thi
Mai Loan, 11 Toan, Lé Van Marh, 12 Hoa, THPT
chuyén Bic Ninh; Thai Binh: Nguyen Vin Minh,
11A2, THPT Béc Péng Quan, Vi Céng Ldp, 10A2,
THPT Dong Thuy Anh, Thai Thuy, Hung Yén:
Nguyén Van Pire, 10Al, Neuyén Tién Diing, 11A1,
THPT Duwong Quing Ham; Ha Nam: Nguyén Trong
Khéi, 11A1, THPT Thanh Liém; Thanh Héa: Tran
Vin Thdng, 10A5, THPT Néng Céng 2; Ngh¢ An:
Vieong Nhdt Qudn, 10A1, THPT chuyén Dai hoc Vinh,
Nguyen Thi Ngoc Mai, ](]CZ THPT Tén Ki 1, Truong
Tan Anh, 10A12, THPT Dién Chau 2; Vinh Long:
Tran Trun Huy, 11T2, THPT chuyén Nguyén Binh
Khiém; Pong Thap: Hupnh Thanh Dw, 10 Li, THPT
TP. Cao Linh.

voi [ = =0,3(A)

NGUYEN VAN THUAN
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TRiET A]
tYiL 8835 |

——————————————————————

)

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

éng da 1a mén thé thao vua. Co bac gidy

ban nghi tai sao qua baong tron dugrc nhiéu
ngwdi yéu mén dén vay, va béng tron dugc
y&u thich hon béng bau duc khéng? Theo t6i,
vi béng tron 1a vat thé co mo hinh hoan hao.
Tai sé phan tich cho y kién ctia minh.

B& mat qua bong co dang mat cau, la quy
tich nhirng diém cach déu moét diém trong
khéng gian. Né dang hwéng theo tat ca moi
phia, nén du tac déng theo hwéng nao néd
ciing phan rng bang thai dé twong (ng v&i
bét ki tdc nhan nao (vi dang hwéng theo moi

phia). Ban than né khéng cé sy thién vj. Vay
qua boéng ¢é md hinh hoan héao.

Con nguwoi chang ta khong hoan hao vay.
Néu ghét ai thi du ngwei d6 1am dung ta van
ac cam v&i ho, khi thwong ai thi ngwéi dé cé
sai ta vAn cham chudc cho ho. Nén qua
béng dwge nhidu nguei thich la diéu hop Ii.
Ai song hoan hao giéng né bao nhiéu thi
cang dugc nhiéu nguoi yéu mén bay nhiéu.
Ban thay khong, rat nhiéu triét Ii tr moi vt
quanh ta day chu! Gio day, khi qua bong lan
trén san, khéng nhirng cam nhéan sy khde
manh va uy lwc tir mén thé thao vua, tdi con
y&u mén né hon béi mé hinh mang tinh hoan
hao cua no.

Tém lai, cude sdng ham chira sy thu vi 4n
sau cac vat trong thay hang ngay, ta rat ra

dugc rat nhiéu didu phai hoc tir ching. Tai
th&n twong qua béng cac ban al

NGUYEN HOU HIEU

DOI BIEN...

Loigidl. Dat x=2a+b+c,y=a+2b+c;

z=a+ b+ 2c.

Suyra 4a=3x-y-z;4b=3y—-x-z;
4e=3z—-x—).

(Tiép trang 2)

BDT da cho trong duong véi
da 4b 4c
+ +
2a+b+c a+2b+c a+b+2c
x—y-z +3y—x—z+32—x—y
X y z

Xy y Z T uE '

*Thidu 6. Cho a +b+¢
3b+2c=a;3c+2a>=b. Chung minh rang
1 1 | .9

3{1"9':1;]—-!;'- —— 2,

<3

Taco VT =

) gt o el

+de—-a Je+da—b &

Lot gigi. Pat x=3a+2b—c; y=3bh+2c—a;

z=3c+2a-5b.

Tir gia thiét, ta c6 x, y, z déu duong va
x+y+tz=4a+b+c)=4.

Khi d6 BPT da cho tré thanh

l+l+ll_=~2¢.:>4[1+l+l]29
x y z 4 x ¥y z

<::}(x+y+z)[i_+;+z] 9

L
¢>3+(£+5J+[£+5)+(1+5J29.
Yy X % z y
BDT nay dang do ap dung BDT Cauchy cho
hai s6 duong (dpcm).0J
Cudi cung mdi ban doc tu luyén tip théng
qua cac bai toan sau:
I. Cho a, b, ¢ la d¢ dai ba canh cua mot tam
gide. Chimg minh cac bt dang thirc sau
a b c
a) + -
2b+2¢c—-a 2¢+2a-b 2a+2b-c
a b c r
b) + : >Ja+Jb+ve.
Jb+c—a Ja+c—b Ja+b—c
2. Cho a, b, ¢ Ia céc s6 duong, Chimg minh ring
4 4 4 9
+ + 5 a
2a+b+c a+2b+c a+b+2c a+b+c

=1.

TOAN HOC
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Pap an Cade thi VUL HE 2011

Cudc thi Vui hé 2011 c6 sau bai todn db vui duwge dang trén Tap chi TH&TT s6 407(5.2011)
va s6 408(6.2011). Téa soan d4 nhan duwoc Idi gidi ba bai dot thir nhat ciia nhiéu ban trén
kh&p ca nuwéc. Mong céc ban tiép tuc givi 107 gii cho ba bai dot ther hai. Héy chd doc dép én
cla ba bai dot thur hai va danh séch céc ban doat giai Cudc thi Vui hé trén Tap chi TH&TT
s6 412 (10.2011). Chuc céc ban may mén. Dwéi day la dap an ba bai cta dot thir nhat.

Bai 1. PHAN CHIA TAM GIAC THUONG  Bai 2. TRANG TRI BANG PEN BA MAU
GHEP THANH TAM GIAC CAN Trén duong tron le"iy 7 diém cach déu nhau va

Gia sir tam giac ban ddu la ABC ¢6 canh BC
dai nhét thi dudong cao AH ngin nhat. Lic d6
cic goc ABC va ACB déu 1a goc nhon. Goi M,
N, K trong tmg 1a trung di€ém cia 4B, AC va
AH. Ha CE L MN, BE cit AC tai Q. Ta cit
tam gidc ABC thanh 5 manh nhu hinh 1 rdi
ghép lai nhu ¢ hinh 2 s€ duge tam giac BDE
can (BE = DE) va c6 day BD = AH, trong do

man y€u cau dé bai.

Hinh 1 Hinh 2 Da giac
AAKM = ABFM (1)
AAKP = AFDS 2)
AKNP = AENQ (3)
ABCQ = AEFS (4)

Tir gisc BMNQ giit nguyén ~ (5)

Goi thoi gian di
cﬂa. mdi  ban
Tudn, Tu la x gicv

ndi cac doan thing nhu & hinh vé. Xép céc
bong den Do (D), Lam (L) va Tim (T) nhu
hinh v&. Chu y rang ba bong d¢n tao thanh ba
dinh cua mét tam giac nho nhat phai khac
mau nhau. Duéi day 1a mét cach trang tri thoa

AN MINH

Bai 3. KHOANG CACH NGAN NHAT

va M, N lan luot
la vi tri xudng xe
cua Tuan, Ti trén
doan 4B, CD.

Khi dé quéng
duong Tuan di la
DAN QUYNH  AM = 48x (km).

TOANHOC .
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Quang dudng Tu di la
CN = 36x (km).
Khoang cach gitra hai xe la

MN =JMP*+NP?
=J|AP- AM? +|CP-CN}?
=J(46—-48x)? +(38-36x)?
=\/3600x2—7152x+3560
196 14

[sox_ﬁ] o
= 25 5

Suy ra MN = 2.8 (km).

Vay khoang cach gin nhat gitta hai xe 1a

2,8km, khi x=-i—-42 (gid).

AM =4822 _ 47 68 (km):
150
MP=AM — AP =1,68 (km);

CN=36. £—35 ,76 (km);
150

NP=CP-CN=2,24(km),
Ban Tudn xudng xe tai diém M nam giita B va
P, vo1 MP = 1,68km.

Ban 7% xudng xe tai diém N nidm giita C va P,
véi NP = 2,24km.

'Nhén xét. Tuyén duong cac ban sau day
gidi da ca ba bai va c6 1oi giai gon, lap
luén chitché.

1) Bui Hitu Vm}z 11T7, THPT Do LlIOIlgI
bé Luorng, Ngh§ An. :
2) Nguyén Phuedc Poan Nhdn, 11/2, THPT :
Sao Nam, Duy Xuyén, Quing Nam.
3) Vi Cong Lap, 10A2, THPT Pong Thuy.
Anh, Thai Thuy, Thai Binh., : :

4) Nguyén Pirc Anh, 10A, THPT chuyén

Quang Trung, Binh Phwérc.

S) Truong Dinh Sdch, 11 Toan 1, THPT

chuyén Lé Khiét, Quang Ngai At
GIA L-INH Tk,

PROBLEMS... (Tiép trang 17)
FOR UPPER SECONDARY SCHOOLS

T6/411. The incircle (/) of a triangle ABC
touches BC, CA, AB at D, E, F respectively.
The line passing through 4 and parallel to BC
meets EF at K. M is the midpoint of BC. Prove
that fM 1s perpendicular to DK,

T7/411. Solve the system of equations

Jx3+y2 +‘jx2+xy+y2 B
2 3

5x -3,

X+

X\J2xy+5x+3 = dxy-

T8/411. Let 4, b, ¢ be real numbers such that
the equation ax® +bx+c¢ =0 has two real solutions,
both are in the closed interval [0 ; 1]. Find the
maximum and mininum values of the expression
_(a-b)2a-c)
- ala-b+c)

TOWARD MATHEMATICAL OLYMPIAD

T9/411. Let P(x) and Q(x) be two polynomials
with real coefficients, each has at least one real
solution, so that

P(l+x+Q(x)+(Q(x))*) = O(l+x+P(x)+(P(x))*)
For any x € R. Prove that P(x)= Q(x).
T10/411. Let a, b, ¢, d be positive numbers
such that a > b > ¢ > d and abcd = 1. Find the
smallest constant % such that the following
inequality holds
1 1 1 k 3+k
+ + & ==y
a+l b+1 c+1 d+1 2

T11/411. Find all continuous functions
SRR satisfying {f(x+))} = {f(x)+/()}
for every x, y €R ([f] is the largest integer
not exceed ¢ and {}=t—[1].)

T12/411. Let ABC be a triangle, P is an
arbitrary point inside the trniangle. Let
d,, dy, d. be respectively the distances from P

to BC, CA, AB; R,, R;, R_ are the circumradii of
triangles PBC, PCA, PAB respectively, Prove that
(d, +dy +d.)> >£ [sin A4, sinB_‘_sinCJ.
PA.PB.PC 2 R, R, R,
Translated by LE MINH HA

OAN HOC
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au khi Thi twong Chinh ghu phé duyét Chuwong trinh trong diém quuc {,rm phit trién todn hoc giai

d'o.;m 2011 - 2020 va quyét dinh thanh lgp Vién Nghién ciu cao edp vé Todn, Bj trwong By Gido
duc va Pao tgo da ki Quyét dinh thanh lgp Ban DPiéu hanh Chumtg trinh trong diém quo-c gia phdt trién
Todn hgc giai dogn 2011- 2028 (gom 14 thanh vién theo OD so 20?8/98 -BGDDT ngday 20/5/2011) va
Quyét dink thanh Iip Hpi dang Khoa hoc cua Vién ngh!en cirie cao cdp vé Todn nhi¢gm ki 2011-2014
(zom 14 thanh vién theo OP 56 3467/0D-BGDOT ngay 16/8/.2011).

1. Ong Bii Vén Ga, Thir truomg Bo GD-DT:
Trudmg ban;

2. Ong Trdn Vin Nhung, Téng Thu ki Héi déng
Chizc danh gido su nha nudc: Pho truong ban;

3. Ba Nguyen Thi Lé Huong, Pho Vy truong
Vu Gido duc Bai hoc, Bé GD-DT: Uy vién
thudng truc;

4. Ong Nguvén Viin Ngit, Vu truong Vu Ké
hoach - Tai chinh, B¢ GD-BT: Uy vién;

5. Ong Ta Purc Thinh, Vu truémg Vu Khoa hoc,
Céng nghé va Méi truomg, B GD-BT: Uy vién;
6. Ong Nguyén Sy Die, Phé Vu trudmg Vu
Giao dyc Trung hoc: Uy vién;

7. Ong Hodng Dirc Minh, Cyc trudng Cuc Nha
giao va Can by quan li co s& gido duc, B
GD-DT: Uy vién;

8. Ong Ngo Viét Trung, Vién truéng Vién
Toéan hoc, Vign Khoa hoc va Cong nghé Viét
Nam: Uy vién;

1. GS.TSKH Ngé Bao Chau, Vign Nghién ctru
cao cap vé Toan (Chu tich);

2. GS.TSKH Ngo Viét Trung, Vién Todn hoc,
Vién Khoa hoc va Cong nghé Viét Nam (Pho
Chu tich);

3. GS.TSKH Trdn Vin Nhung, Hoi dong Chirc
danh giao su nha nwoc;

4. GS.TSKH Lé Tudn Hoa, Vién Nghién ciru
cao cap vé Toan;

5. GS.TS Nguyén Hiu Du, Truong Pai hoc
Khoa hoc Ty nhién, PHQG Ha N&i (Thu ki),
6. GS.TSKH P4 Puee Thai, Truang Pai hgc
Su pham Ha Noi;

7. GS.TSKH Phan Quoc Khanh, Truomg Dai hoc
Quéc té, Pai hoc Qudc gia TP Ho Chi Minh;

Sé 411 (9-2011)

9. Ong Nguvén Hiru Dw, Pho Hidu truong
Tn.rf?ng Dai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Ha Ngi, Phé Chu tich kiém Toéng
Thu ki H$i Toan hoc Viét Nam: Uy vién;
10.r0n'g Phan Quéc Khanh, Truomg Dai hoc
Quoc te, Pai hoc Quoc gia TP H6 Chi Minh,
Pho Chu tich Héi Toan hoc Viét Nam: Uy
vién;

11. Ong Lé Van Thuyét, Truong Ban Dao tao
Sau dai hoc, Pai hoe Hué: Uy vién;

12. Ong D6 Pirc Thai, Pho Chu nhiém Khoa
Toan, Trudong Pai hoc Su pham Ha Noi: Uy
vién;

13. Ong Dink Thanh Brc, Phé Hiéu truong
Truomg Pai hoc Quy Nhon: Uy vién;

14. Ong Lé Tuin Hoa, ‘Giam déc didu hanh
Vién Nghién ciru cao cdp v€ Todn, Chu tich
Hoi Toan hoc Viét Nam: Uy vién thu ki.

8. GS.TS Duomg Minh Dirc, Truémg Dai hoc
Khoa hoc Ty nhién, PHQG TP Hé Chi Minh;
9. GS.TSKH Nguyén Hiru Viét Hung, Truomg
DPai hoc Khoa hoc Ty nhién, PHQG Ha Néi;
10. GS.TSKH Hodng Xudn Phi, Vién Toan
hoc, Vién Khoa hoc va Cong nghé Viét Nam;
11. GS.TSKH Hé Tii Bdo, Vién Khoa hoc va
Cong nghé Tién tién Nhat Ban;

12. GS.TSKH Pinh Tién Cuong, PH Paris 6
(Phap);

13. GS.TS Pdam Thanh Son, Vién Li thuyét hat
nhédn, PH Washington (M¥);

14. GS.TS Vii Ha Van, PH Yale (M¥).

LE MAI
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PON POC AN PHAM MOI:
DAC SAN CUA TAP €Hi TOAN HOC VA TUOI TRE

Chao murng ndm hoc méi 2011 - 2012, Tap chi Toan hoc va Tudi tré xuat
ban va phat hanh DAC SAN Sé 1 (10/2011) dé phuc vu cho cic thay co
gido, cacem hoc sinh pho thong. An pham bao gom cac chuyén muc sau:

Danh cho Trung hoc co sd.
Giiip ban 6n tap mon Toan lop 10,16p 11, lop 12.
Phuang phap giai toan.
Chuén br cho ki thi 1ot nghiép THPT va thi vao Bai hoc, Cao dang cac mon Toan,
Li, Hoa.
Dién dan day hoc toan.
Nhiéu cach giai cho mdt bai toan.
Giai toan vdi may tinh.
Donvudntoan.
Toan hoc vui.
1l! Ké l:lllwen vé lich si toan hoc.
11. Ban can biét.
12. Toan hoc va déi sonu.
Nhiing chuyén muc trén duoc cidc nha gido, cac nha suw pham ¢6 kinh
nghi¢m bién soan, giip cac thay cd gigo trong wec giang day, gidp cac em

hoc sinh 6n tap, hé thong kién thuc dé dat két qua cao trong cac ki kiém tra
chuong, hocki, thi tét nghiép THPT, thi vao cdc truomg Dai hoc, Cao ding.

Toa soan riat mong cé sw huong Wng doc, viét bai ciia cac thay cé gido va
cdcem hocsinh trén toan quéc.
Diic san 48 trang, khé 19 x 26,5 cm. Gi4 bia: 14.500 dong.

Céc ban c6 thé dit mua tai cdc Co sé buu dién trén ca nudre, cdc Céng ty
Sach va Thiét bi truwémg hoc & dia phuong.

o g -

® 0N e

Moi chi tiét xin lién hé:

TAP CHi TOAN HOC VA TIJfII THE 1878 GIANG VO, HA NOI
BTBiéntiap: (04)35121607

BT - FAX Phat hanh, Tri su: (04)35121606

Email : tapchitoanhoc_tuoitre@yahoo.com.vn

Sa 411 (9-2011)

https://tieulun.hopto.org



XUAT BAN TU 1964

Top chi TOANHOCVA TUOI TRE v w0620

https:'www. facebool. com/letrungldenmath hittps:/sites. google. com/site/letrunglienmath
DT Bién tap: 04.35121607

/ BT - Fax Phat hanh, Tri su : 04.35121606
. n’:-l"

/7 Mufhemu“ts und Yﬂ"'h Mﬂgﬂ:lne Email: tapchitoanhoc tuitre@yahoo.com.vn

E
é

BAN €O VAN KHOA HOC CHIU TRACH NHIEM XUAT BAN
S S i i Chu tich Hoi déng Thanh vién kiem
GS. TSKH. N(JI{.YEN F‘ANH TOAN Téng Gidm doc NXB Gido duc Viét Nam
75. NGUYEN VAN VONG Phé Téng Gidm doc kiem
GS. POAN QUYNH Téng bién tap NXB Gido duc Viét Nam
PGS TS. TRAN VAN HAO TS. NGUYEN QUY THAO

HOI PONG BIEN TAP

Téng bién tap : TS. PHAM THI BACH NGOC Thu ki Toa soan : ThS. HO QUANG VINH

75. TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, TS. TRAN NAM DUNG, T5. NGUYEN MINH BT, T5. NGUYEN
MINH HA, T5. \I(;UYE]\ VIET HAL PGS. TS. LE QL.O-C HAN, ThS. }"IIA'\JI VAN HUNG, PGS. 75. VU THANH KHII‘]
GS. TSKH. NGUYEN VAN MAU, Ong ’“JGU‘!EN KHAC MINH, TS. TRAN HOU NAM, PGS. TS. NGUYEN DPANG PHAT,
PGS. TS. TA DUY PHUONG, ThS. NGUYEN THE THACH., GS. TSKH. DANG HUNG THANG, PGS. TS. PHAN DOAN THOAL,
ThS. VU KIM THUY, PGS. TS. VU DUONG THUY, GS. TSKH. NGO VIET TRUNG,

TRONG SO NAY

o Thu caa Chu tich nude Truong Tan Sang @ Giai tri toan hoc — Math Recreation
gui Nganh Gido duc nhan dip khai giang

nam hoe mdi 2011-2012, Dién dan day hoc toan — Math Teaching

‘orum
e I?E‘"h cho Trung hoc Co s — For Lower Pham Binh Nguyén — Mot cach sang tao
Secondary School bat dang thitc trong tam gic.

Lé Anh Tudn - D61 bién dé ching minh
bt dang thiec. Pé ra ki nay — Problems in This Issue

Dé thi vao ldp 10 Trudng THPT chuyén T1/411 ..., T12/411, L1/411, L2/411.

Lé Quy Déon, TP. Da Nang.

Lai giai Dé thi vao 16p 10 Truong THPT
chuyén KHTN, PHKHTN, DHQG Ha
Né1, nam hoe 2011 - 2012.

Giai bai Ki truée — Solutions to Previous
Problems

(Giai cAc bai ctua s6 407,

Nguyén Hitu Hiéu - Triét li cude séng tir
gua béng.

Dap an Cuge thi Vui hé 2011 (Pgt 1).

Chuan bi thi vao dai hoc — University
Entrance Preparation

Kiéu Dinh Minh - Tinh chit hinh hoc
trong cac bai toan lién quan dén khao sat
ham sd.

@ Tim hiéu sau thém Toin hoc so ciap —
Advanced Elementary Mathematics
Nguyén Tién Tién - Vé diém Brocard trong Anh Bia 1: Hoc sinh Tnimg THPT chuyén Bic Ninh
tam giac, trong ngiy khai giang nim hoc méi.

00 © 96

Tin tic.

Bién tdp : NGUYEN THI THANH MT thudt : MINH THO
Tri s, phdt hanh : NGUYEN KHOA DIEM, VU ANH THU Ché bdn : NGUYEN THI OANH
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TRUGNG THPT CHUYEN BAC NINH
TREN DUONG PHAT TRIEN

ThS. TRINH KHOI
Hiéu trudng nha truong

ruong THPT chuyén Bac Ninh c6 tién than la
truémg PTNK Bac Ninh, bao gom ca 3 cap hoc:

1,2, 3, dugc thanh lap nim 1993 theo quyct
dinh cua UHN[) tinh Ha Bac. Dén thang 8 nam 1995
khéi cap 3 duge tach ra thanh truong PTTH Ning
khiéu Han Thuyén, va dén thang 5 nim 2003, trudong
duge doi tén thanh trudng THPT n,huyn,n Béc Ninh.

Nim diu mai thanh 1ap nha truong chi vén ven co 3 lop
10 vdi 12 can bd quan li va gido vién THPT. Dén nay
nha truong di c6 quy mé dao tao 27 1op voi 9 mén
chuyén (Toan, Vat li, Hoa hoc, Sinh hoc, Tin hoc, Ngir
van, Lich su, Dia li va Tncn& Anh) gom 765 hoc sinh.
]Imd(mgnh L trromg ¢6 95 can bg, an. ién, nhan vién,
trong do co 45 Thac si; 10 gido vién dang hoc chuong
trinh Cao hoe, 1 gido vién dang lam Nghién ciru sinh.

Muc tiéu xuyén suot quéa trinh phat trién cua nha
trudmg la: tao cho hoc sinh ¢6 hing thi hoc tap, co
long nhdn di, ¢6 stec khoe va tri mepfmr trién tot, c6 ki
nang song, coy thuc cong hién cho cong dong; co worc
mo hodi bdo tro thanh nhng nha khoa hoc, nhitng
doanh nhan, nha hoat dong xa hoi, nhing cong dan
tot, ... bude dau co ﬂh;eu hoc sinh béce 16 Jih:mg nang
khiéu va pham c,fmr thién »"nrmrg tri tué o nhiéu linh
viee, €o thanh tich t6t trong cdc ki thi tri tué dac biét la
thi chon hoc sinh gioi Quoc gia, Khu viee va Québc té.

K& tir ngay thanh lap, nha truong ludn hoan thanh t6t
nhiém vu va muyc tiéu dé ra: ti 1& hoc sinh tot nghi¢p
THPT ludn dat 100%; ti 1€ hoc sinh thi d6 vao bai hoc
hiang nim thudémg trén 90% trong y 46 c6 nhiéu hoc si inh
la thu khoa céc lrl.mfn&, r dai hoc, ¢6 nhiéu hoc sinh dugc
hoc tai cac 16p cir nhén tai ndng . Nha truong déa co 453
lugt hoc sinh doat giai Quoc gia, 1 Huy chuong Bac
Olympic Qum, tl;. vé Hoa hoc, 1 Huy chuong Dong
Olympic Qudc té vé Toan hoc, 3 lugt hoc sinh tham dy

Mo hinh truang THPT chuyen Bac Ninh khdi cong xay dumg vao 30/8/2011.

Olympic Vit li Chéu A ; 2 Huy chuong Vang mén Co
vua Hoi khoe Phu Dong toan quoc; em /o Thi Que
Chi du.u giai Nhit Qum, gia va doat giai K!nwul
Khich Qum, té cudc thi vict thu UPU lan thir 37

Vo1 sy quan tdm cua cac cap lanh dao, su nd luL vuon
lén khéng ngirg cua cae the hé giao vién va hoc sinh,
nha truomg da dat duge nhimg thanh tich dang tran
trong va ty hao. Nha truong lién tuc dat danh hi¢u Tap
thé Lao déng Xudt Sic; dugc Chu tich nudc ting
thuéng Huén chuong Lao dong Hang Ba; duge Thu
twrdng Chinh phu tang Han;_, khen. Cac to chirc DPang,
Boan thé ludn ludén duge cong nhan Ving manh Xuat
siic . Hoi dong gido ducnha trmmg ¢6 7 giao vién duge
phong ting danh hi¢u Nha gido Uu ti, 4 gido vién
duge Chu tich nudce tang thudng Huan chuong Lao
dong Hang, Ba va nhiéu nha gido dugc ting Bing
khen cua Thu twéng Chinh phu, cua B truong Bo
GD&DT, ciia Chu tich UBND tinh Bic Ninh.

Vira qua UBND tinh Bic Ninh da phé duyét dé an:
"Phat trién truong THPT Lhuyen Bac Ninh va 8
truomg THCS chat lugng cao’ " dén nam 2020 ma
diém nhin quan trong nhat 1a dau tr xay dung mdi
truong THPT chuyen Theo quy hoach trmmg THPT
chuyén | Béc Ninh s& dugrc Xdy dung thanh ngm truong
kiéu mau ding cap quoc té, trén khu dat rong 4ha tai
trung tam Thanh pha Béc Ninh véi kinh phi 600 ti
dbng. Céng trinh nay dugc khoi cong vao dau ndm
hoc 2011-2012. Vi co so vat chét duoc dau tr hi¢n
dai cong thém nhiéu ché dg dai ngo thoa dang nham
thu hat doi ngi gido vién va hoc sinh xuét sic sé dugce
trlcn khai trong théi gian téi, tinh va nganh GD-DT
Béc Ninh ki vong truungTH'PT chuyén Béc Ninh s& 14
ngdi truong biéu tugng cho truyén thong hiéu hoc va
khoa bang ctia qué hwrong Béc Ninh.
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