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Chiing minh dinh i PYTHAGORE

BANG CACH GHEP HiNH
Qe

NGUYEN PHUGC
(GV THCS Lé Hong Phong, Hué) suu tam va gidi thiéu

Cong nguyén) sinh ra ¢ ddo Samos. Ong
la nha toan hoc va triét hoc c6 Hy Lap.
Pem lai vinh quang lom nhdr cho Pythagore ld
dinh li ngay nay mang tén ong.
Dinh li Pythagore: “Trong mot tam gidc vuong,
binh phwong ciia canh huyén bang tong cdc
binh phuong cua hai canh géc vuéng”.
Thoi dé, nguoi ta dd img dung dinh If nay vao
viéc do dac ddt dai, xdy cdt cdc lduw dai, dinh
chua, miéu mao. Cho dén nay, da c6 rat nhiéu
cdch chitmg minh dinh li Pythagore trong do
chu véu la bdng cdch ghép hinh, nhung cdch
chitng minh ctia chinh éng van chua dugc tim
thdy. Toi da suu tdp duwge honm 100 cdch chimg
minh dinh li Pythagore nhung do khuén kho ciia
bai viét co han chi xin gidi thiéu voi ban doc 15
cdch chimg minh dinh Ii Pythagore bang cdch
ghép hinh kém theo tén cua cdc tdc gid.
Phuong phdp chitng minh dinh i Pythagore
bdng cdach ghép hinh. Cho tam giic ABC
vuong, canh huyén BC = a, AB = ¢, AC = b.
Dung ba hinh vuéng c6 cdc canh ldn luot 1a g, b,
¢. Ta cin chiing minh dién tich cba hinh vuéng
canh a bing tong dién tich cta hai hinh vuéng
canh b vi canh ¢ bang cich ghép hinh nhu sau:
Cat hai hinh vuéng canh b va canh ¢ thanh nhiéu
miéng r6i ghép lai thinh hinh vuong canh a.
Cach 1. (h.1) Tac gid R. Nelsen.
Cich 2. (h.2) Tic gia J. Adams.
Cach 3. (h.3) Tac gia JE Bottcher.
Cach 4. (h.4) Tac gia Benjir Von Gutheil.
Cach 5. (h.5) Tac gia Perigal Henry.
Cach 6. (h.6) Tac gia Olof Hanner.
Cach 7. (h.7) Tac gia K. O. Friedrichs.
Cach 8. (h.8) Tac gia J. Versluys.
Cach 9. (h.9) Téac gia Chiba Tanehide .
Cach 10. (h.10) Tac gia Frans Van Schooten.
Cach 11. (h.11) Tac gia John Molokach.
Cach 12. (h.12) T4c gia Bill Casselman.
Cach 13. (h.13) Tac gia Monty Phister.
Cach 14. (h.14) Tac gia Maurice Laisnez.
Cach 15. (h.15) Tac gia Leonardo Da Vinci . Hinh 3
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Loi gidi dé thi vao 16p 10
TRUGNG THPT CHUYEN QUANG TRUNG, BINH PHIOC

i e A NAM HOC 2010 - 2011 ZCCCTZloolniioioisac

Cau 1. DK m 2 0, m # 2010. Dé ham s6 dong
Jm++/2010
Jm—+2010 010

wu 2. Bién d6i PT dau cta hé vé dang

X=y o
—y)x+y-1)=0 @{ Y
y=1-x
Vi x = y, thay vao PT thir hai, ta dugc
—2x-1=0< (x+1)(x2—x-1)=0.
e V&i y =1-x, thay vao PT thir hai, ta dugc
¥+2x-3=0=(x-1(x*+x+3)=0.
Tir d6 cac nghiém (x ; y) cia hé la

(1-0[ 15 _w}[- 15 1

ntrén R thh ————— = m>2010.

2 2

Ciu 3. PT dé cho c6 hai nghiém khi
A'=9-mz20&ms9,

x.+x2=6 {X]=5
Lo
xgzl.

](1 0).

Khi dé,tacé{
X — Xz =4

Suy ra m = x;.x, =5 (thoa man).
Ddp s6. m= 5.
C#u 4. Viét lai PT d3 cho duéi dang
(x2 =2x)? =2(x? -2x)—-3=0.

Tir d6, nhdn duge x* —2x=-1 hodc x* -2x=3.
Giai hai PT nay ta thiyx=-L x=1; x=3 la
ba nghiém cua PT da cho.
Ciu 5. BDT cin chimg minh twrong duong véi

—-b2+c?>a*+b?+c?-2ab-2bc+2ac
&< (b=c)b-a)<0, (luén dung doa > b > ¢).

Ciu 6. (hmh vé). a) Ta cd ABE = AFE = 90°

vi ECD = EFD =90". Chimg to i giac
ABEF va tir giac DCEF noi tiep.

b) Ta cé @:@:%Sdaﬁ,
ﬁ:ﬁzémﬁ.

Tir 6, suy ra BCA= ACF, hay CA la tia
phéan giac cua goc BCF.
¢) Theo ciu b) thi BCF = 2BCA (1

Tam glac EFD vuéng tai £ c6 M la trung
diém cua ED, nen tam giac MFD céan tai M,

do d6 MFD = MDF.

Tir d6, két hqp Vi tmh chét goc ngoai, ta c6
BMF = ZMDF 2)
Ma MDF = BCA (3)

Tir (1), (2) va (3) suy ra BCF = BMF, vaC, M

cung phia cua BF, do d6 tir gidc BCMF ndi ti€p.

Cau 7. Puong thing da cho cé giao chem vai

truc hoanh nén suy ra a # 0. Giao diém cua
dudmg thdng véi truc tung 1a (0 ; b), véi truc

hoanh la [—ﬂ; 0].
a

Theo d& bai, b va 2 14 céc sb nguyén duong,
a
Diém A(4;3) thuoc dudmg thing nén 3=4a+b. g

3 TOAN HOC
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PETHIVAOLOP10
TRUONG PHG THONG NANG KHIEU, BHOG TP. HO CHI MINH

NAM HOC 2010 - 2011

(Thoti gian lam bai :

Cau 1. (2 diém)
a) Cho a, b, c la céc s6 thue thoa man diéu kién
a+b+c=a*+b +c* =0.
Chimg minh ring trong ba s0 a, b, ¢ ¢t t nhit
mot s6 bang 0.
b) Giai hé phurrong trinh
x+y+z=3
xy+yz+zx=-1
3+ +22+6=3(x*+y*+2%).

Ciau 2. (2 diém)
a) Giai phuong trinh
(2x-1)2 =12yx2 —x-2+1.
b) Cho tam giac ABC vudng tai 4 va co dién
tich bang 1. Chirng minh ring

2 < BC <2(4B+ AC—A2).

Cau 3. (2 diém)

a) Hay chi ra mét bd bon sb nguyen duong
phan biét sao cho tong ba so bat ki trong
chung 1a mét 50 nguyen t6.

b) Chu‘ng minh ring khong ton tai nam sb
nguyén duong phan biét ma tong ba s6 bit ki
trong ching la mot s6 nguyén to.

Cau 4. (2 diém)
Cho dudmg tron tim O, ban kinh R va day

cung BC cb dinh ¢6 o dai bing Rv/3. Mot

Do dé —b=4a—3<:>—£=4—§r. Mat khac,

a a

_> 4 b 1a cic s6 nguyén duong nén a phai
a.
la s6 nguyén 4m va a phai 12 u6c cua 3. Tu

d6, suy ra ae{-1;-3}. Do vdy cdc cip s6
{a,b)cantlmla( 1;7),(-3;15).

Ciu 8. Goi sb hoc sinh gioi Quéc gia clia tuomg
trong nam hoc 2009 — 201014 ab (1<a<b<9).

TOAN HQC
4 *Clusitre S6 408 (6-2011)

150 phut)

diem A thay déi trén cung 1én BC. Goi E la
diém d6i xtmg ctia B qua AC va F 1a diém doi
ximg cua C qua AB. Cac dudng tron ngoai
tiép cac tam gidc ABE va ACF cat nhau tai K
(K # A).

a) Ching minh ring K ludn thude mét duong
tron co dinh.
b) Xac dinh vi tri cua diém A dé tam gidc

KBC ¢6 dién tich 16n nhat. Tim gia tri 16n
nhit d6 theo R.

¢) Goi H la giao diém cla BE va CF. Chl.mg
minh ring tam gidc ABH ddng dang voi tam
giac AKC va duong thing AK luon di qua mot
diém cé dinh.

Cau 5. (2 diém)

Trong mot giai béng d4 c6 12 d61 tham du,
thi dau vong tron mot lugt (hai déi bét ki thi
d4u véi nhau dang mét trén).

a) Ching minh ring sau bbn vong diu (mdi
d6i thi dau ding bon trén) luén tim dugce ba
d6i bong d6i mét chua thi déu véi nhau.

b) Khing dinh trén con ding khong néu mdi
do6i di thi dau diing ndm tran?

NGUYEN DUC TAN - NGUYEN ANH HOANG
(TP Hé Chi Minh) swu tim va giéi thiéu.

— N — — — S S W S—— e S— —

Theo bai ra ta c6 ba+ab=11(a+b) la mdt
s& chinh phuong, ma 11 12 sé nguyén t6 nén
a+ b phiilabdicioall. Dol<a<bs<9 nén
a+b=11. Suy ra ab {29, 38,47,56}. Nhung
trong cac soO trén, khi v1ét theo thir tu nguoc
lai dé duogc s nguyen té chi c6 thé 1a s6 38.

Vay sO hoc sinh gioi clua truong trong nam
hgc 2009 — 2010 1a 38 (hoc sinh).

TRAN MINH HIEN
(GV THPT chuyén Quang Trung, Binh Phuoc)

https://tieulun.hopto.org
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ﬂhu:?i'n bi

cho ki thi
tﬁt nghiép THPT
ué thi vao

Trong cac de thi Jm{‘n sinh vao Pai hoc, Cao
dang va thi hoc sinh gioi cac cdap thuong gap
bai todn chimg minh bat dang thirc nhiéu
bién. Bai toan nay thuong gay kho khan che
da 50 hoc sinh. Trong pham vi bai viél chung
101 gidi thiéu phuong phap khao sat ham s6
dé chirmg minh bat dang thire dang nay.

KHAO SAT HAM SO
BE CHUNG MINH BAT BANG THUC NHIEU BIEN

1. NOI DUNG PHUONG PHAP

Néi dung phlrcmg phép thé hién & ki nang x4c
dinh ham s cén khao sat dé giai bai toan
chimg minh bét dang thirc (BDT) dang:

BAI TOAN

Cho cdc sé thuc a,,a,,...a, € D thoa mdn

gla)+g(a)+..+ g(a,) 2 (S)ngla) voi b
thue a € D . Chirng minh rdng

fa)+f(a)+..+ f(a,)2nf(a).
D¢ giai bai toan nay ta can biéu dién f(a,)
qua g(a,.),i= 12
h(t)=f(t)-mg(t),v1e D.Sé m duoe xéac
dinh sao cho ham s h(r) dat cyc tiéu tai
: S(a)
e fl', h )= A it
=0k (e gl@)
Lueu y. » Dang thirc xay ra khi va chi khi g =q
I T
¢ Bai toan dang: Cho cdc $é thuee a, @,..,a,€D
thoa man
gla)+g(a@m)+..+g(a,) = (Hngla),
Vi 56 thiwee a € D . Ching minh rang
£(@)+ /(@) ot £ (a,) S (@),

dugc giai tuong tu bai toan trén.

n, nén xét ham sb

U) hay m=

Khi d6 ham s6 A(¢) dat cyc dai tai 4, = va
S
g'@)

vO HOU HA
(GV truong THPT Cam Xuyén, Ha Tinh)

2. MOT SO BAI TOAN MINH HOA
I Bai toan 1. Cho x, v, z la ba .w}r dirong thoa
man x+ y+z <1. Chung minh rang

T .

| : o
g I/}'- Fomei L o gD,
x* N y? V z?

Phan tich. O diy g(t)=1; f(t)=|¢ +ri2;

n=3. Taco 3g(cx}=1:>a=%;
)
T3) aove2

o)

Lai gidgi. Vix, y, z1a cac sb duong va

. )= f(r)ig(r)

x+y+z<l,nén xy,ze(0;1).Xét ham sé

W) = F 40 v’_

t,¥te(0;1). Taco

-1 40V82
W)=t 41 Y PR E(O 1)
r 0 : 1
3
0o+
2782
41
: TOAN HOC
SG6 408 (6-201) _* CuGifre
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oy 27482
Tir bang bicn thién, suy ra A(f) 2 ::_,Vt e(0;1)

1 404/82 2782
| S et E+
12 41 41

Thay ¢ 1an lugt boi x, y, z roi cong theo vé céc
BDT cung chiéu, suy ra

\/xz +L2-|~Jy2
%
2—40:;8—2(x+y+z)+

Nhin xét. Cé thé khao sat ham s6

Vi1 e(0:1).

1| 404821 -
h(t) =, [t? +— ~¥te(0;1),suyra
© t? 941 ¢ (0:1), suy
1
\}12+;—2+Jy2+;1;+\/;+;
J4oV82a(1 1 1) V82
“To41 \x y z) 41
24(}\.'(8_2 9 +“,§52J8_§.
941 (x+y+z 4]

Vi cach giai nay co thé thay d6i bai toan thanh:
Cho x, y, z la ba s6 duong thoa man
xy + vz + zx 2 9xyz . Chirng minh rang

sz +i+\f;2 +i+\fz2 +L > /82,
xZ y.? z2

O Bai todn 2. Cho a, b, ¢ la ba s6 dwong
thoa man a* + b* +c¢* =1. Chung minh rang
f+
1 8 . 3 ” 3V3+9 |

+—t >
l—-a 1-b 1-¢ 2

Phan tich. Trong bai nay g(f)=r, f(;):l_lf,

gk 1
n=3.Khido 3g(a)=1 = QZE;
_f'(a):9+6\f3_’
Cgl@) 4 |
Lai gidi. Vi a, b, ¢ duong va a*> +b> +c* =1,
suyra a, b, c €(0;1). Xét ham sb

h(r):l—i——#ﬂ,we(u;l). Khi d6
-t

TOAN HOC
6 & C'ru_enmc S6 408 (6-2011)

t;Vee(0;1).

R(t) = 1 _9+26J§

(o

R(f)=0 &

1 9+6J_
(1-1) -]
@345:3—6I:2+3J_:—4+2v’§zo

il < B l56. 0827

4= e (0;1);
1= o €(0;1)
5 =£E{0;1) :
3
. 6B -34368-27
va fy = = 5
63
t l i 1
h(1) +0 - 0 +

Tir bang bién thién, suy ra k(r)z%,‘v’te(ﬁ; 1).
Tirc 1a
1 9+6V3
T

Thay ¢ lan lugtbédia, b, ¢ rdi cong theo vé cac
BDT cung chleu suy ra

i g

rl+ Vte
4’

l el 9+6J“" 2+.i.‘:3+4::?)+5I
l1—-a l—b 1 - 4 4
1,1 9+3J'
l—a I—b l— 2

Nhdn xét. Vi bai toan 2, ca phu'cng phéap
ham 16i va phuong phip tiép tuyén déu khong
giai dugc, day la diém manh cta phuong
phap nay.

@ Bai toan 3. Cho a, b, ¢ la cdc so duong thoa

mdn abe = 1. Chiing minh rdng
a ) s W2
-t —2 :
Jl+a «J1+b «Jl+e 2

https://tieulun.hopto.org
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Léi gidi. Pit x =1Ina,y =Inb, z = Inc. Khi d6
x,y,zeR va x+y+z=0. BDT @& cho
tuong dwong vai

£ + o + £ 23\&.
Ji+er Jl+er Al+er 2

Xét ham sb }(:)*ﬂ‘-ﬁ—u:, véi 1€(0;3).
649
L r=1€(03)
T e 3
(2-2+3) t=—=g(03).

A & 342
Xét ham so A(t) = ~-=—=1, vbi teR
Jl+e! 8
2 f
TR () 3 2 s,
2y(1+er) 8
i | o 0 hoo |
n'(1) B AR '
h(r) \ /

Tir bang bién thién suy ra h(¢) > l?,w eR
!
T S 3"6: +1@,
J1+e 8 2

Thay t bfn X, ¥, z 101 cdng cac bét ding thic
cling chiéu, ta co

VieR.

et + et + e
J1+ex J1+ef J1+e=
ﬂ(x+ )+ 2 J_
8

Dﬁngﬂlircxayralduvﬁchlkhlx=y=z=0@
a=b=¢=1.0

@ Bai todn 4. (USAMO, 2003)
Cho cdc 56 diwong a,b,c. Chimg minh rang

Qatbref | (brera) | (erasd] o

2 +(b+c) W +(c+a) 27 +(a+b)

Loi gidgi

Pat x= e Y= = I * ’
a+b+c a+b+c a+b+c

Khi d6 x, y, z duong va x+y+z=3 (x,y,ze(ﬂ;fi)).
Bét ding thirc da cho twong duong vai
x2+6x+9 y’-+6y+9+z’~+6z+9<
3x2-6x+9 3y2-6y+9 3z22-6z+9

Tir bang bién thién suyra-—{%_ll -%

Thay ¢ lin lugt béi x, y, z rbi cong theo vé cic
BPET ciing chiéu, suy ra

z2+6z49
—-6z+9

x*+6x+9 i 24+6y+9 5
3x2-6x+9 3y?-6y+9 322
<1(x+y+z)-25=8.0

BAI TAP TU LUYEN
I. Gid sit x,y 1a cdc s6 duong c6 téng bang 1. Tim
gid tri nho nhat ciia biéu thirc

y O [N
vl=x l=y’
2. Cho a b ¢ 1& cic sb duong thoi min
a? + b* + ¢? =3. Chiing minh ring
1 1 1
+ +
I-a 2-B 2~o
3. Cho a, b, ¢ 1a cac sO duong c6 tong bang 3. Chimg
minh ring
L+i+—lr 2 at+b2+cl,
at b+ o? ]
4. Cho céc s6 duong a, b, ¢. Chimg minh ring
(b+c—a)2 5 (c:+.c;'—:!:v)2 ” (a+b—c}2
(b+c) +a? (c+a)’ +6> (a+b)+c? S

5. Cho a, b, ¢ la cic sb duong c6 tdng bing 1.
Chimg minh rang

-5

a_ b ¢ Si
1+a® 1462 1+ 10
6. Cho @, b, ¢ la cac s0 duong co tich bang 1.
Chimg minh ring
1 + . + 3 il
a?—-a+l b2-b+1 c?-c+1
; TOAN HOC
So6 408 (6-2011) " Cruﬁ-[tsc 7
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Tl sece TRUGC Ki THI

PpESO9
(Thoi gian lam bai : 180 phut)
PHAN CHUNG

Ciu 1. (2 diém)
1) Khao st sy bién thién va v& d6 thi ham s6
y=xi=3x+12.

2) Viét phuong trinh tiép tuyén véi do thi ham s6
y=|xP -3|x|+2 ké tirdiém A4(0;2).
Cau 1. (2 diém) _
1) Tim x € [2;+0) thoa man phuong trinh
o 2(2x +1) 2 ﬂsin(zxﬂ _E)z i
x-1 x-1 4
2) Giai hé phuong trinh

(V3x+4- J5-x)2r = (—-3“8]

y+log, x=1.

Ciu TIL (1 diém)
Tinh tich phan

= :](\fx+2\j'x_—-i +V{_r—2\ff3:)dx

Cau IV. (1 diém)

Cho hinh chép tam giac ﬁeu co goc gilra canh
bén va mit phang day béng 60°. Khoang cach
gitta mat bén va dinh déi dién bang 6. Hay tinh
thé tich hinh chép.

Ciau V. (1 diém)

Xét cac so thuc a, b, c théa min2a— b+c+1=0.
Tim gia tri nho nhit cua biéu thire

P=va? +b2 +c2+2a—6b+4c+14
+Jal+b2 +c2 +18a—8b—18c+178".

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

A. Theo chwong trinh Chuén
Chu VIa (2 diém)
1) Trong mit phing toa d6 Oxy,cho hinh chix
nhit ABCD, biét phuong trinh dudng thing
AB: x -2y —1=0; phuong trinh dudmg chéo
BD: x -7y +14=0;duong chéo AC di qua diém
M (2;1). Tim toa d6 céc dinh hinh chir nhat.
2) Trong khong gian toa d§ Oxyz, cho cac diém
A(1; 0; 0); B(0;2;0); C(0;0;3). Viét phuong trinh
mit cau ndi tiép tir dién OABC.
Céu VIIa (1 diém)
Cho s6 phirc z thoa min z + L hay tinh

Z

§ =z ALE g :
S2011

TOAN HOC
g °Clusilge S 408 (6-2011)

B. Theo chuwong trinh Nang cao
Céu VIb (2 diém)
1) Trong mit phing toa d6 Oxy, cho hinh chir
nhiit ¢6 phuong trinh dudng thing chira hai dudng
chéo lan luogt 1a di:7x+y—4=0; d :x—y+2=0.
Viét phuong trinh dudmg thang chira canh cua
hinh chit nhat biét ring dudng thing do di qua
diém M (=3 ; 5).
2) Trong khong gian Oxyz, cho hinh I1ip phuong
ABCD.ABC,D, c6 d6 dai canh bang 1 va 40,0;0),
B(L0;0), IX0;1;0), 4(0;0;1). Viét phuong trinh
mit phing (@) chira CD; va tao voi mat phing
(BB,D,D) mét goc co sd do nho nhit.
Céu VIIb (1 diém)
Tim m dé db thi ham s6 y=x* —5x2 + 4+ m(x> —x-2)
tiép xiic voi tryc hoanh.
NGUYEN THANH GIANG
(GV THPT chuyén Hung Yén)

https://tieulun.hopto.org
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HUONG DAN GIAI PE SO 8

Ciu L. Ham sb cho & dau bai la
3
X3
y= %——(m+3}|x3+2(m+l):r+]‘

1) Ban doc ty giai.

v —0<:>.r =2

2) v'=xt —(m+3)x+2m+1); ey

<> yv'=0co hai nghiém phin biét loén hon 1

m+1#2
P e 0sm#=l.
m+1=1

Cau II. 1) DKsinx#0,cos x#0. PT dd cho
tuong duong v-;"!i

201043 +

2010tan x +

sin Zr sin 2).

estanx=v3 <:>.r=% +ft (k € Z) (thoa mén).

2)DK: x21,y=1. Tir hé da cho suy ra
x-y B
Vx+10+y+10

x=y

NP

Q{)‘-_.}‘}[ [ : | = : r =
(Vx+10+yy+10 Vx-1+4y-1

=
Ta duge \,f.r+tl’}+\/';:_[=ll.

Hé ¢6 nghiém duy nhit (x; yv)= (26; 26).

Cau 1L Dt u=+y1+xJx thi x’=u*—-2u?+1

= 3ide=(4u’ —du)du. Tir dé
4.1 30
=— (1’ = )du=—.
3 ,ﬁ } 9

Ciu IV. Goi 7.J lin luot 13 trung diém cua
ABvACD thi JJ L AB,JJLCD . Goi O I
trung diém cia IJ thi O4=0OB=0C =0D. Do
do O la tam cua mat cau (S).

Ban kinh cua (5)1a R=04= 2(a” +4b‘ =) .

Ciu V. Ham sb xac dinh khi

4-x2>0 —Flx 2
X+lzl ©<xx0
4_-"‘? ;tl ;-.Yii\/g.

Ta thiay log ., (4-x2) va log, .(x*+1) cung
ddu. Do d6

y :’logx:_” (4—x2 )|+|Iog4__r: (x2 +1)‘

zz\ﬁmg_x: 1 (4=x? j|log4_1_z [ +1)‘ =2(BDT Cauchy).

Pang thirc xay ra khi va chi khi
||'0g,u-’ +1 [4—x? )| = | 1084_ o2 (x?+1
<>log.., (4-x?)==£1.

" 3 : 3 2 4-L21
Vay miny =2 tai .1':1.‘}'; hodcx =+ | : :

Ciu Vl.a
1) Puomg thiang A di qua A(2;5)co PT dang

a(x-2)+b(y-5)=0&=ax+by—-2a-5b=0.
Tach d(B, Ay=des 2t -0l 5
Va2 + b2
Dapso. Ay :x-2=0; Ay:7x+24y—-134=0.
x=1+2¢
2.0A'co PT tham sé dang { y=-2-3¢"
lz=5+4".
T+3t=1+2¢"
Xét hé PT 24+2t==-2-3"
1-2t=5+4+".

Timduge r=-2,¢'=0. Tirdo A(1:-2:5).

oA di qua My(7;2;1)va c6 VTCP a=(32-2);
A'di qua M(1;-2;5)va c6 VTCP a'=(2:-3;4).
Goi  1a VTPT cia (a) thi n=[ a.a' |=(2-16:-13)
PT mat phang (a) ¢6 dang 2x—16y 13z +31=0.

Ciu VILa. Goi 4 bién c6 "3 ngudi duge chon

khéng cé cdp vo chong nao" thi 4: "3 nguoi
duge chon co it nhat mét cdp vo chong "Qla
khong gian mau. Ta c6

n(Q) =C3, =1140,n(A)=4.18 =72,
Xac suat cua bién ¢ 4 1a
n( -ﬂ 72 RQ

A)=1-P(4 =]- ~0,94
b ()= n(€) 1140 95
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Can¥VLh | CHUNG MINH ... (Tiép trang 2)
1) Pudmg thiang A di qua A(2 ;5)c6 PT dang

a(x-2)+b(y-5)=0=ax+by—2a-5b=0.
Vi (A, d)=45° nén

Ay |2a€38 1
R T

Ddp s6. A, :5x+y—-15=0; A, :x-5y+23=0.
2) A di qua My(~12;20 ;0)va 6 VICPa=(7;-8;D. |
Vi (S)tiép xiic véi A nén (S)c6 ban kinh
II“=M0A Jszm 1?0

2

Vay PT(S): (x-1)? +(y =2 +(z+3)* =

R=d(4,A)=

1702
57 °

Toa d6 tiép diém H tmg voi ¢ 1a nghiém cia PT |

1702
(1247112 +(20~8 = 2P +(t+ 3 =——~.

|
|
|
|
I
I
!
|
|
|
I
!
I
|
|
; 1§ [, SRS 116 I g

TlmdU@Ct:S—T.Vm :2_5;.1"_ ta co |
I

|

|

I

l

|

I

I

|

|

I

|

|

|

f

!

I

212 116
H(IZB; : ]

7 - -

Céu VILb Ta co
P(x)=((1+2x)+3x2)"

Cly(1+ 2x)10-k (3x2)k

fy 2, Cioy (2x)'3k.x2
i=0

10

=2

10 10-k
2

10 10—k

E Z acia_kzj::,k_xzhf

k=0 j=0

Theo dé bai ta co

2k+i=
i, keN, k<10,i<10-k.

k=2
hoﬁc{
i=0.

Viy hé sb cia x*trong khai trién da cho la
0 C4 3094 4+ Cl (23122 + C8 C03220 = 8085, Viéc swu tp cdc cdch chimg minh dinh If
CiSea 2 Enbya £ ints e Pythagore 1a hét sitc thd vi, rit mong c6 nhiéu
NGUYEN BUC TRUNG I ban déng hianh dé bo suu tap ngay cang phong

(GV THPT Nam Giang, Quang Nam) | phi va da dang.

=0
Suy ra{ 4 hnﬁc{

i= i=
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10 ‘*Cludilge S48 408 (6-2011)

https://tieulun.hopto.org



https:rwww. facebools. com/letrungldenmath

https:sites. google. com/siteletrumglienmath

mc'nnu“o'rnp‘uou.,.vm Li

0—-——-—-:..-4&& Sl

Chi dé : HAT NHAN NGUYEN TU - TU' VI MO DEN Vi MO

T rong s6 bao nay, ching toi dé cp t&i hai
chu dé: Hat nhdn ngu_‘ven tw va Te vi mé
dén vi mé. Theo cau tric dé thi tuyén sinh Pai
hoc, Cao ding nam 2011, mén Vit li, phin
chung ctia hai chu dé nay g-:“im 5 cau. Bé lam t6t
cac cdu tric nghiém trong hai chu dé nay, thi
sinh ¢dn nim vimg nhitng ndi dung kién thic
sau ddy: Cdu tao hat nhin nguyén nr, khoi
hegng hat nhdn, d6 hut khéi, luc hat nhdn;
Ning lwong lién két, ndng luong lién két riéng;
HE thirc gitta khoi hepng va néng hegng; Phong
xa; Phan umg hat nhdn, phan wng phan hach,
phan rmg nhiét hach; Cdc hat so cap; Hé Mat
Troi, cac sao va thién ha.

Duéi day, ching t6i dua ra mot s cau tric
nghiém vé hai cha dé nay, dong thoi hudng dén
cach Iya chon phuong an dung.
CAU 1. Phan weng nhiét hach la sw
A. phan chia mgt hat nhan nhe thanh hai hat
nhan nhe hon kém theo sie toa nhiél.
B. két hop hai hat nhan co khoi lugng rung
hinh thanh mot hat nhdn rat ndng o nhiét do
Fat cao
C. phdn chia mét hat nhdn rat ning thanh cdc
hai nhan nhe hon.
D. két hop hai hat whan r‘r_jf nhe thanh mot hat
nhdn nang hon trong diéu kién nhiét do rai
cdo.
Hwdng din. A va C 1a phan {mg phan hach
(phén chia m§t hat nhdn thanh cic hat nhin nhe
hon). Truong hgp B khong xay ra dugc, vi hat
nhén rit ning coé nang ]m;mg lién két riéng nho
hon nang lrong lién két riéng cia cdc hat nhan
trung binh. Truéng hop D c6 thé xay ra, vi hai
hat nhén rat nh¢ ¢6 néng lugng riéng rét nho, ¢
nhiét dg rat cao thi cé thé két hop thanh mét hat
nhan néng hon.

Chon D. O

NGUYEN VAN THUAN
(GV tring BHSP Ha Noi)

CAU 2. Hat nhdn 3 X phdng xa va bién thanh
mot hat nhan 1Y bén. Coi khii lwong cua hat
nhan X, Y bdang sé khdi cua chung tinh theo
don vi u. Biét chat phong xg ; X co chu ki ban
rd la T. Ban dau co mot khoi lwong chat f' X,
sau hai chu ki ban ra thi ti so givia khoi liegng
ctia chat Y va khoi luomg cua chdt X Ia

4. 2 . A-
A wEZy g2 a0
24 A A 34
Hudng din. S6 hat nhan X chua bi phan rd
trong hai chu ki: N—-’f‘ri_‘;r“ =0,25N,. Sé
27

hat nhan X da bi phan rd bing s6 hat nhan ¥
dugc tao thanh: AN =N, —0,25N, =0, 75N,.
Véy sau hai chu ki con 0,25N, hat nhdn X va
0,75N, hat nhan ¥ dugc tao thanh.

my _ D, ?SNgAg 3A2
My 0, 25N;}A1 A|

Chon C.0O0
CAU 3. Mot hat cd khai luwong neghi my. Theo
thuyét neomg doi, dong ndng cua hat nay khi
chuyén dong voi toc do 0,6¢ (¢ la téc do anh
sang trong chan khong) la
A. 0,375myc?.  B.0,45mgc?.
C. 0,15myc?. D. 0, 25myc2.

V& khdi hrgng

myc?

——, Ey=myc?,
[ 2
s
o2

E=E;+T, trong d6 T la dong ning cua hat.
Do dé

Huwdng din. Ta c¢6 E =

1
T=E-E;=myc? ' V2

2

|

c
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2
1, (050)

ol

-1

= myc? =0, 25myc?.

Chon D. O

CAU 4. Mgt hat o cé déng ndng 2,43 MeV den
ddp vao hat nhan *N ding yén va gay ra
phdan umg: a+ N—|p+X. Cho khéi lirong
cua cdc hat m, =4,0015u; m, =1,0073u;
my =13,9992u; my =16,9947u; =931, SMEV/ ¢?

eV =16.10"""]. Gia su hai hat sinh ra co cung

do lom vdn toc thi déng ndng cua hgf X sau
phan img la

A. 2,38MeV. B. 1.14MeV.

C. 0,75MeV. D. 1,57MeV.

Hudng din. —= =2 ==
P —myv? Mp

Suy ra W, =2 W,. Theo dinh luit bio toan
my

ndng lrong toan phan, ta c6

(my +my Juc +W, =(m, +my Yuct + W, + Wy

(ma +my —m, —my Juc® + Wy =W, + Wy

I[ﬁ+
iy

(4,0015+13,9992—1,0(}?3-16,994?}931,5+2,43
15
14
Suyra Wy =1,14MeV. Chon B. O

)W} = % W, Thay sb ta duoc

X -

CAU 5. Phdt biéu nao sau ddy la sai?

A. H¢ Mgt Troi gom Mat Troi ¢ trung tam va
chin hanh tinh lon chuyén dong xung quanh
Mqt Troi.

B. Cdc hanh tinh déu quay quanh Mgt Troi @én
nhue trén cling mot mdt phang.

C. Cic hanh tinh déu chuyén déng quanh Mat
Tréi theo ciing mét chiéu (goi la chiéu thudn).

D. Mdt Tréi va cde hanh tinh déu quay quanh
truc doi xung cua minh theo chiéu thudn (trir
Kim tinh).

TOAN HOC
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Huwdng din. B,C, D déu ding, A sai. To ndm
2006, Hiép hoi Thién van Quéc té (IAU) quyét
dinh hé Mat Troi chi ¢6 8 hanh tinh lon; Diém
Vuong tinh khong con duoc coi la mét hanh
tinh cuia hé Mit Tr&i nira. Nhu vay hé Mat Troi
chi con 8 hanh tinh 16n véi thir tr xa dan Mat
Troi 1a Thay tinh, Kim tinh, Trai Pat, Hoa tinh,
Méc tinh, Tho tinh, Thién Vwong tinh, Hai
Vuong tinh. Chon A. O
CXX>
BAI TAP VAN DUNG

Ciu 1. Cho phan trng hat nhan

$Li+} H— $He+} He.
Biét khdi luong cic hat nhan my, =6,01512u;
my =2,01400u; my, =4,00260u; don vi khéi
hrgng nguyén tir 2=9315MeV/c’>. Ning lugng
toa ra trong phan img la
A. 20,5MeV. B. 19,.2MeV.
C.22,3MeV. D. 24,5MeV.
Céu 2. Phat bidu nao sau dy la sai?
A. Mdi hat so cép ¢6 mgt phan hat, hat va phan
hat c6 khéi lwong bﬁng nhau.
B. Electron la hat so cap thugc loai mézon.
C. Photon 12 mét hat so cip khong mang dién.
D. Electron 14 hat so cép c6 dién tich dm.
Cau 3. Biét dong vi phong xa 164C co chu ki
ban ra 5730 nim. Gia st mdt mau gﬁ cf} c6 dé
phong xa 200 phén rﬁfphut va mdt mau go khac
cung loai, cung khéi lugng véi miu go o do,
liy tir cay moi chat, c6 do phong xa 1600 phén
ri/phat. Tudi ciia mau gb b di cho la

A. 17190 nim.  B. 13572 nam.

C. 18392 ndm.  D. 20174 ndm.

Cau 4. Dung mot proton co dong nang
5,45MeV ban vao hat nhén §Be dang dimg
yén. Phan tng tao ra hat nhan X va hat «. Hat
a bay ra theo phu'ong vuéng goc vai phuong
t61 cua proton va c6 dong nang 4MeV. Khi tinh
dong nang cua cac hat, liy khéi luong cac hat
tinh theo don vi khoi lugng nguyén tr bing s6
khéi cta ching. Nang lugng toa ra trong phan
{mg nay bang
A. 3, 215MeV.
C. 4, 324MeV.

B. 2,125MeV.
D. 1,925MeV.
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Giai dap bai: _
CHO DIEM LOI GIAI
bai toan tim giol han

(Dé diing trén THTT s6 405, thing 3 nim 2011)

Cac ban tham gia muc Sai lam & dau? deu
nhét tri cho ban Khanh diém zero. Loi giai
ban Khanh di pham sai lam & bude bién doi:

. [ 1 2 ?‘IJ

Iim| —+—+...+—
Wzl 2

B T s i 1)
nt n? n?

Ta blet ring dinh li giéi han cua mg)t tong
bing tong cic gi6i han chi dung cho téng cua
hitu han cac day s6 ma théi.

Loi gidi dung. Ta co
1

1+—
hm[+2+...+n:lim n(n+l1) lime—T" :l_g
n?+1 2(n*+1) 2+g 2
n?

Toa soan nhan dugc kha nhiéu 16 binh vé 1
giai cia ban Khanh. Tuy nhién cling c6 mét
sd ban tinh lai gidi han khong chinh xéc. Ki
nay xin tuyén duong cac ban sau:

Thai Binh: Vi Huy Hoang, 11A1, THPT Téy
Thuy Anh, Thai Thuy; Nghé An: Nguyén
Van Hoang, 11T7, THPT Dé Luong I;
Thanh Hoa: Dwong Khanh Ly, 11P, THPT
chuyén Lam Son; Quang Ngdi: V'é Van Tién,
11T, THPT th.l}-’ﬁl‘l Lé Khiét; Bong Thap:
Nguyén Khanh Duy, 11A, THPT Lap Vo II;
Hiu Giang: Puong Ngoc Lan, 11H, THPT
chuyén Vi Thanh, TP. Vi Thanh.

NGOC HIEN

o . o
Cham diem
MGT BAI TDAN HINH HOC
Trong gio luyén tép, thﬁy gido goi An lén
bang giai mot bai toan hinh hoc:
Trén mt phing cho diém A(5:1) va duong rron

(C):x*+y? —2x+4y+2=0.

Viét phuong trinh duong tron (C') cé tam A,
cdt dwong tron (C) tai hai diém M, N sao cho
MN =43,
Ban An da trinh bay 11 giai d6 nhu sau:
Pudng tron (C) c6 tdm J(1;-2), ban kinh
R=+8.

Goi H la giao diém cia MN véi I4 (hinh vé).
Khido IH L MN .

M

)
\/

Tam giac IMN déu suy ra IH :%Ji:%_
ViId=5 nén H4 = 5—§=z
70 -

Tam gidc MHA wvuong tai H, nén ban kinh
dudng tron (C') la

= MA=\MH? + HA?

(56~

Véy PT dudng tron (C ') co dang

(x=3) +(y=1)" =13.
Ban thdy loi giai trén thé nao? Ban cho ban
An bao nhiéu diem?

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

TOAN HOC
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Ki THI CHON HOC SINH VAO B0I TUYEN QUOC GIA
DU THI IMO 2011

NGUYEN KHAC MINH

(Cuc Khdo thi va Kiém dinh CLGD - Bé Giao duc va Dao tao)

Ki thi chon hoe sinh vio Dji tuyén Quéc gia dy thi Olympic Toin hoc Qubc # lan thir 52
ndm 2011 (IMO 2011) di dugc 16 chirc tai Ha Ngi, trong hai ngay 09/4 va 10/4/2011.

Cén cir Quy ché thi hi¢n hanh, B¢ Gido duc va Dao tgo da trigu tgp 42 hgc sinh, gom 2 hoc
sinh dogt gidi Nhét va 40 hoc sinh dogt gii Nhi trong ki thi chgn hoc sinh gidi Quic gia
mon Todn lop 12 THPT niim 2011 d@é tham dy ki thi tuyén chon ndi trén. Trong moi ngay
thi, mdi thi sinh dwgc dé nghi gidi 3 bai todn trong théi gian 240 phit. Diém toi da ciia moi

ngay thi la 20 diém. -

1. D THI
NGAY THI THU NHAT (09/4/2011)

Bai 1. (5 diém). Tai diém (1 ;1) cha mat
phing toa d6 Oxy, c6 mdt con cdo cdo. Tir
diém do, con cao cao chi nhay dén cac diém
nguyén duong khic theo quy tic: Tir diém
nguyén duong 4, con cao cao nhdy dén diém
nguyén duong B néu tam gidgc AOB c6 dién

; |
tich bang —.
55

1) Tim tét ca cc diém nguyén duong (m ; n)
ma con cao cdo co thé nhay dén sau mét sd
hiru han budce nhay, xuat phat tir diém (1; 1).

2) Gia sir (m; n) 1a mot diém nguyén duong co
tinh chit da néu & ciu 1. Ching minh rang ‘q’:“m
tai mot cach nhay cua con cao cao tir diém
(1 ; 1) dén diém (m ; n) ma s6 buéc nhay khong
vugt qua [m — n|.

{E?iém (x ; y) dugc goi la diém nguyén duong
néu x va y la cac so nguyén duong).

Bai 2. (7 diém). Trong mit phing, cho dudng
tron (Q) va mét diém A nim ngoai duong tron
d6. Qua A, ké céc tiép tuyén téi (O); goi B va
C 1a chc tiép diém. Xét mot diém P di dong
trén tia ddi cua tia B4 va mét diém Q di dong
trén tia déi cua tia CA sao cho duong thﬁng
PO tiép xuc véi (0). Pudng thing BC cit
dudmg thing di qua P, song song v6i AC tai E

TOAN HOC
14 ' CTudilre SO 408 (6-2011)

va cit dudomg thing di qua Q, song song voi
AB tai F. Chirmg minh rang
1) Pudng thang E£Q ludn di qua mét diém co
dinh, goi la M; dudng thang FP luén di qua
mot diém co dinh, goi la V.
2) Tich PM.ON khéng dbi.

Bai 3. (8 diém). Cho s6 nguyén n > 3. Xét n
sé thuc x, X2, ... , X, théa min dong thoi
cac diéu kién sau:

) BEHZ .28

i) ix!. =();
i=1

iii) > x5 =n(n-1).
i=1
Tim gia trj 16n nhat va gia trj nho nhat cia
thng §=x +%.
NGAY THI THU HAI (10/4/2011)

Bai 4. (6 diém). Cho ddy s6 nguyén duong
(a,) xac dinh béi a, =1, g, =3 va

2
Ay 4y e
an+2=1+{ s ] véi moi neN,

a,

" . ket 2 __ Aan P
Chimg minh rang a,,,4a,—a,,, =2" voi
moi s0 ty nhién n.

([x] ki hidu phin nguyén cia s0 thure x).

https://tieulun.hopto.org



hittps:iiwww. facebool. comiletrunglienmath

hitps:/isites. google. com/siteletrunglienmath

Bai 5. (7 diém). Tim tit ca cac s6 nguyén
duong # sao cho 2"*%(2"-1)-83"+1 la
mét s6 chinh phrong.

Bai 6. (7 diém). Cho n la -mt s nguyén lon
hon 1. C6 » hoc sinh ngm quanh mdt chlec
ban tron, méi em c6 mdt so chiéc keo (co the
cO em khéng co chiéc keo nao) va tong )
keo cua tit ca cdc em 1a mét bdi cua n. Cac
em thuc hién viéc chuyén keo cho nhau
nhur sau:

Véi 56 keo mdi em c6 lac dau, néu c6 it nhat
mét em c6 nhieu keo hon ban ngoi ngay bén
phai minh thi mdt em (tuy y) trong s nhifng
em nhu thé chuyén 1 chiéc keo cua minh cho
ban ngﬁl ngay bén phai. Voi s keo mdi em
c6 sau lan chuyen thir nhat, neu c6 it nhit mot
em c¢6 nhidu keo hon ban ngﬁl ngay bén phai
minh thi m§t em (tuy y) trong s6 nhimg em
nhu the lai chuyén 1 chiéc keo ciia minh cho
ban ngdi ngay bén phat Qué trinh chuyén keo
ctr nhur thé duge tiép tuc.

Ching minh ring sau mot sé hiru han lan
chuyén keo nhur viy, tit ca cac em déu c6 s6
keo nhu nhau.

2. CHAM THI VA KET QUA

Viéce chim thi da dwge tién hanh mdt cach
khan trrong, khach quan va nghiém tic nhﬁm
dam bdo danh gid mdt cach cong bﬁng
va chinh xac bai lam cua céc thi sinh, trén co
sé biéu diém da duoc lanh dao Ban chém thi
phé duyét.

Cin cir két qua chim thi va Quy ché thi hi¢n
hanh, B¢ Gido duc va Dao tao da quyet dinh
chon 6 hoc sinh c6 diém thi cao nhat vao Péi
tuyén Qudc gia dy thi IMO 2011 (xem anh &
bia 1)

1. Lé Hiru Phucc, 16p 12 Truong THPT
chuyén Lé Quy Do6n, TP. Pa Nang (Hang
trudce, thir nhat tir phai sang);

3 Nguyerz Van Quy, 16p 12 Truéng THPT
chuyén Bic Ninh, Tinh Bic Ninh (Hang
trude, thir hai tir phai sang);

3. Nguyén Thanh Khang, 16p 12 Trudong
THPT chuyén Hung Vuong, Tinh Phia The
(hang sau, thir nhat, tir phai sang);

4. V& Van Huy, 16p 12 Truong THPT L€
Hong Phong, Tinh Pha Yén (Hang trudc, tha
ba tir phai sang);

5. D6 Kim Tuan, 16p 12 truémg THPT chuyén
Ha No6i - Amsterdam, TP. Ha N§i (Hang sau,
thir ba, tir phai sang);

6. Nguyén Van Thé, 16p 12 Trudéng THPT
chuyén Lé Hong Phong, Tinh Nam Binh
(Hang sau, thir hai tir phai sang).

Piém thi cua sau hoc sinh néu trén nhw sau;

| | Di¢m thi _
[ Ho va Tén G T E i l =
Bl | B2 | B3 B4 ' B5 | Bé [un;_
|Lé HauPhose | 5| 7|75 6| 7 :u.s 33 |
- -\-"-'f-'l'cfrr Van Quy 5 |6. i | 6 7 :| 2 | 27.5 |
Nguyén Thanh Khang| 5 | 7 | l _'_tu | 7 ! (.5 T 26.5 |
\vovanty | 5| 7|1 |67 T?_;i
_E Kim Tucn 5|71 ] "y Twl__ 24.5 i
Ny ulu Van Thé {J 7 "‘“ 5] 7 ]i 2 | 2358

Ngay 04/5/2011, B Giao duc va E}ao tao
da triéu tap 6 hec sinh cta Poi tuyén vé Ha
Noi tham dy 16p tdp hudn chuyén mén chudn
bi cho ki thi IMO 2011. Vién Toan hgc —
Vién Khoa hoc va Cong nghé Viét Nam dugce
Boé Gido duc va Dao tao uy quyén chu tri
cong tac tap huén di tuyén, dudi su giam sat
cua Bo.

Trung tudn thang 7/2011, Poan can bd, hoc
sinh Viét Nam s& 1én dudng tham dy IMO
2011, t6 chirc tai Amsterdam — Vuong qudc
Ha Lan tir ngay 12/7 dén ngay 24/7/2011.

FXD

LTS. Tap chi Toan hoc va Tuoi tré nhiét liét
chiie mimg sdu hoc sinh da dwoc tuvén chon
vao Pdéi H.r_'.-'rjn Qmir' gia mon Toan va chic
cdc em gir gin swe khoe that 10t, no lire hoc
tdp ver trau doi kién thiee dé chudn bi tor nhdt
cho viéc die thi IMO 201 1.

TOAN HOC
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CAC LOP THCS

Bai T1/408.(Lép 6). Hoi c6 bao nhicu sb
nguyén n sao cho —1964 < n < 2011 va phan
£ n2+2

S0 chua tdi gian ?
n+9

NGUYEN BUC TAN
(TP. Hé Chi Minh)
Bai T2/408. (L6p 7). Cho diy sé a;,a;.a:,...thod
min didu kién @, =3; as9=300; @, +@p.1 =Gz VO
moi # > 1. Hay tinh tong gom 48 s6 hang
S=ata; + ... + ass.
TA MINH HIEU
(GV THCS Yén Lac, Vinh Phiic)

Bai T3/408. Cho sb nguyén t6 p. Gia s x y
la cac so tu nhién khac 0 thoa méan diéu kién

s 14 s ty nhién. Chimg minh ring
xy
2 2
Ry = p+1.
Xy

NGUYEN SON HA
(GV THPT chuyén DHSP Ha Noi)

Bai T4/408. Giai hé phuong trinh
y+1=3

x—2
x3—dx? [ y+1-9x—8y=-52—4xy.
LAI QUANG THO
(GV THCS Tam Duong, Vinh Phiic)

Bai T5/408. Cho doan thing 4AB. M la diém
trong mit phing sao cho tam gidc MAB la
tam giac nhon. Goi A la truc tdm cua tam
giac MAB, 1 la trung diém canh 4B va D la
hinh chiéu ctia A trén ML Chung minh rﬁng
tich MI.DI khong phu thude vao vi tri cua
diem M.

NGUYEN BA DANG
(Ha N6i)
TOAN HOC
16 * Clubitre S& 408 (6-2011)

CAC LOP THPT
Bai T6/408. Cho cac sb thuc a, b, ¢ thod man

didu kién sina+sinb+sinc 2%. Chimg minh ring

sin[a—f—j+sin(b—ﬁ]+sin[c—EJz 0.
6 6 6

vO QUOC BA CAN

(SV YY0647A1, khod 32, DH Y Durgc Can Tho)
Bai T7/408. Ki hi¢u [x] 1a s6 nguyén lén
nhat khéng 16n hon x. Giai phuong trinh

¥ —(1+[x])x+2011=0.

DOAN KIM SANG

(GV THPT chuyén Nguyén Tat Thanh, Yén Bdi)
Bai T8/408. Goi E la tim duong tron chin
diem {ducmg tron Euler) clia mét tam giac
ABC c6 a6 dai cic canh BC=a, AC=5b, AB
=¢; E\, E», E5 theo thir tir 1a hinh chiéu vudng

gbc cua E trén cac canh BC, C4, ABva R la
ban kinh dudng tron ngoai tiép tam giac ABC.

N
Chirng minh ring Somp 4 O —i.
S.azc 16R? 16
HO QUANG VINH
(Ha Noi)

TIEN TOI OLYMPIC TOAN
Bai T9/408. Tim gié tri nho nhét cua biéu thirc
3 | 4 | 5
tnBHanC—tand tand+tanC—tanB  tanA+tanB—tanC

trong d6 4, B, C 1a ba goc cua tam giac nhon
ABCvaC=A.

NGUYEN LAI
(GV THPT chuyén Luong Vin Chanh, Phi Yén)

Bai T10/408. 1) Chimg minh ring, v&i moi
s6 nguyén duong n, phuong trinh

X+ +x°+ ..+ 201 16 = 2009
c6 duy nhat mot nghiém thye.
2) Ki hiéu nghiém thuc trén la x,, chimg

minh riang 0<x, <:M
2011

NGUYEN VAN THONG _
(GV THPT chuyén Lé Quy Dan, Da Nang)

Bai T11/408. Cho day sé (u,) dugc xac dinh
béi w, = 2011,
cosZun

Jl'[ cosBuﬂ] .
Ups1= cosu + voin > 1.
8 2 3

https://tieulun.hopto.org
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Chimg minh ring diy so (u,) c6 gidi han
hiru han.
HAN NGOC pUC
(Trung tam CNTT EVNIT, Ha Ngi)

Bai T12/408. Trén mit phing cho hai hinh
vudng ngugc huéng 4,8,C,D, va A:B:CD,
(nghia la, néu thu ty céc dinh 4,, B, Cy, D,
theo chiéu kim dong ho thi thi ty cac dinh
Az, By, Cs, D> nguge chiu kim dong hé) co
tam theo tha ty la O, O,. Gia s D,, D, theo
thir tu thudc 4,8, 4,B,. Chirng minh rang ba
duong thiang B,B>, C,Cz, 010, dong quy.
NGUYEN MINH HA
(GV THPT chuyén DHSP Ha Noi)
CAC PE VAT LI

Bai L.1/408. Con lic agase
don gom qua cau D
c6 khoi luong m =
100g va ddy treo dai
[ = 1m. Con lic 10 X0
gdm mét 16 so nim
ngang c6 khéi luong
khong dang ké, d-;)
cimg k& = 25N/m va
qua cau C gmng hét
quéa cau D (khoi lugng m = 100g) dao dong
khoéng ma sat trén méat phing ndm ngang.
1) Tim chu ki dao dong riéng cia mdi con lac.
2} B-:) tri hai con lic {hmh vé&) sao cho khi hé
can bang 10 xo khong bién dang, ddy treo con
lic dom thang dimg va hai qua cau D va C
tiép xtc nhau. Kéo léch D khoi vi tri cin bang
moét goc @ = 0,1 rad ré1 budng ra.

Bk ¢ LD

mm

FOR LOWER SECONDARY SCHOOLS

T1/408.(For 6" grade). How many integers
n are there such that —1964 < n < 2011 and

n*+2

n+9
T2/408. (For 7™ grade). Let a,a.a,... be a
sequence satisfying the conditions a; =3; a5y =300;
a,+a, =ty for all n > 1. Find the sum of the
first 48 terms

S=artar +

the fraction is reducible ?

i g

a) Tim vg’m toe cﬁq qua cau D ngay trude khi
va cham vao qua cau C.
b) Tim vén t6c cua qua cau C ngay sau khi va
cham vao qua ciu D va d6 nén cyc dai cta 1o
xo sau khi va cham.
¢) Tim chu ki dao déng ciia hé. Coi va cham
la xuyen tam dan hdi, bd qua moi ma sat, lay
=10 m/s?, 2 =10. .
NGUYEN QUANG HAU
(Ha Ngi)

Bai 1.2/408. Mot mol khi li twong thyc hién
qué trinh bién déi trang thai theo chu trinh 1 -
2-3-1 nhuhmhvetronghctaado}’ V
(doan 1 - 2 la doan thang kéo dai qua goc toa
d6, doan 3 - 1 1a doan thing song song voi
truc OP, doan 2 - 3 1a doan thang). Biét ring
Vo, = 3V, = 3V, va P;= 6P, = 6P;. Hay tinh
(theo Py va Vy):
1) Nhiét do thép nhit va cao nhat cia khi
trong chu trinh.
2) Cong ma khi thuc hién trong chu trinh.

PA
N
2
I
P I
1 '::-’I | :
= - I B
O L!l 'l';-z \;’,
NGUYEN MINH TUAN

(GV THPT Yén Thanh 2, Nghé An)

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

T3/408. Let p be a prime number. Let x, y be

2 i
x? +
nonzero natural numbers such that Rl

is also a natural number. Prove that
x*+py?

= p+l.
xy
T4/408. Solve the system of equations
x=2Jy+1=3
13 —4x?[y+1-9x—8y=-52—4xy.
(Xem tiép trang 30)
. TOAN HOC
S6 408 (6-201) __* CTudilre 17

https://tieulun.hopto.org



https:www. facebook com/detrungldenmath

https:/sites. google.com/site/ letrungldenmath

* Bai T1/404. Cho bdy s6 nguvén to khdc
nhau a, b, ¢, a+b+c, atb—, a-b+tc,—atb+c,
trong do hai trong ba 50 a, b, ¢ co tong hcmg
B0O. Goi d la hi¢u gita sO lon nhdt va s6 nho
nhat trong bay so nguyen t6 do. Hm gia tri
lém nhat ciia d cé thé la bao nhiéu?

Lai gaai. Do val tro cua a, b, ¢ nhu nhau nén
co thé gia sur ringa<b<c, hic d6 56 nguyén
t 16m nhét 1a a+b+c va sé nguyén t6 nhod
nhat 12 a+b—c, suy ra hiéu cta ching 14

d=(a+b+c)—(a+b—-c)=2c.

Do d6 dé sé d 1a 16n nhét thi phdi chon s0
nguyén t6 ¢ 16n nhat e
Chuyrﬁngbaséa b, cdéulévinéua 2 thi
b, ¢ 1é nén ¢ +b—a 1a sb6 nguyén to chin lén

hon 2, v6 li. Tir d6 suy ra ca bay s6 trén déu
la cic sb nguyén té 1€,

Xét ba truong hop sau:

1) Vé&i a+b =800 thi s nguyen tb atb-c23
nén ¢ <797. Vi 797 la sé nguyén td nén ta
chon ¢ =797 theo (*). Luc d6 a+b+c=1597
va a+b—c=3, ching déu 13 cic s6 nguyén
t6. By gio chi cAn chon cac s nguyén td a, b
thoa méin a+b =800 sao cho 797 +a—-b va
797 +b—a déu 1a cac sé nguyén té (**)

Ta chon a = 13 thi b= 787, '?97+a—b 23
797 + b — a = 1571 du la cac sb nguyén to.
Lacdo d=2¢c = 1594,

2) Véi b + ¢ = 800 thi ¢ < 800. Tir diéu kién
(*) néu chon ¢ = 797 1a s6 nguyén t6 1ém nhét
nho hon 800 thi p=3 maa<bnéna <3,
khéng thoa mén. Vay ¢ <797 nénd=2¢ < 1594.

3) Voia + ¢ = 800 thi ¢ <800. Tir dleulﬂen(*}
néu chon ¢ = 797 1a s6 nguyén 5 16n nhét nho
hon 800 thi @ =3 va s nguyéntéa+hb-c>5
hay b = 799 nén b > ¢, khong théa min. Viy
c <797 nénd=2c<15%.

Két lugn. Gia trj d 16n nhét bing 1594 v6i bay
s0 nguyén td dugc chon nhu & truong hop
a+b=2800.0

> Nhin xét. 1) Voi a+h=800, ¢ =797 ta chi cin
chon céc s6 nguyén tb a, b c6 tan cing 12 3 holic 7 va a,
b déu phai c6 dang 3m + 1(m € Z). Thyc viy:

e Néu a c6 tén ciing 14 1 (hodc 9) thi b c6 tin ciing 1a 9
(hodic 1) suyra ¢ + b —a =797 + 800 - 2a = 1597 - 2a
chia hét cho 5 (hodc ¢ + a — b = 1597 — 2b chia hét
cho 5).

» Néu a (hodc b) co dang 3m+ 2 (m e Z) thi do 800 =3k +2
{m € Z) nén b (hodc a) chia hét cho 3.

Tir nhén xét trén co thé tim duogc qhiéu cip sb nguyén
to a, b thoa man diéu kién (**), chang han (a ; b) bing
(43 ; 757) hodc (157 ; 643),...

2) Nh:eu ban chi dua ra két ludin ma khéng chira s tén
tai bay sb sb nguyén t khéc nhau theo diéu kién dé bai.
Céc ban sau co l&i giai dang:

Bfic Ninh: Nguygn Thi Thanh Huong, 6A, THCS Yén
Phong; Nam Bjnh: Phgm Quang Huy, 6A4, THCS
Tran Pang Ninh, TP. Nam Binh.

VIET HAI
* Bai T2/404. Cho tam giac ABC cé duong
trung tuyén AM, AB - AC = 4 cm, va
AM =3 em. Hay tinh 56 do goc BAC, d¢ dai
canh BC va dién tich tam giac ABC.

2 cm,

TOAN HOC
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A

Lévi gidi

H M W

Trén tia AM, liy diém D sao cho M la trung
diém cua AD, ta co
AD=2.4M =23 (cm).

Ta thiy AAMB = ADMC (c.g.c)
= AB=DC=2cmva MDC=MAB.
Xét tam giac ADC co

DC?+AD? =22 +(2:3)* =16 = AC?
nén tam giéc ADC vuong tai D
— MDC =MAB=90° (1)
Goi E 12 trung diém clia AC thi DE=2=(E=DC.
Suy ra tam gigc DEC déunén DCE = 60°
= MAC =30° @)

Tir (1) va (2) suy ra BAC = MAB + MAC =120°.
Tam giac AMB vudng tai A nén

MB=\AB + AM* =17 (cm)
= CB=2.BM=2\7(cm).
AB.AM _ 2.;;’37 - Bem?)

.
Tir d6, suy ra dién tich tam gidc ABC bang
23 (em?). O

}Nhﬁn xét. 1) C6 nhiéu ban tham gia giai va tit ca
déu cho két qua dung. Mot s6 ban sit dung khdi niém
duong trung binh cha tam giac chua dugc giéi thidu &
chuong trinh 16p 7.

2) Céac ban sau ddy cd 101 giai ding va ngin gon:

Phi The: Nguyen Thanh Quang, Vuong Quéc Huy,
7A4, THCS Gidy Phong Chiu, Phit Ninh, Pham Ngoc
Hai, 7TA3, THCS Lam Thao; Vinh Phic: Nguyén Trdm
Anh, Vii Trung Hoa, TAl, THCS Hai Ba Tnmg, TX.
Phiic Yén; Thanh Héa: Lé Quang Diing, 6D, Nguyén
Thi Ngoc Mai, 7B, THCS Nhir Ba 5%, Huﬁng Hoa;
Nghé An: Lé H6 Minh Tudn, 6A, Nguyén Van LY,
Nguyén Vin Bao Khanh, 7C, THC‘S Ly Nhit Quang,
D6 Luong; Ha Tinh: Tran Quic Thing, Tén Thé Som,
Trdn Doan Trang, 7C, THCS Xuén Digu, Can Loc;

Nguyén Mai Lé, 7B, THCS Hoang Xuan Han, Dirc
Tho; TP. Ho Chi Minh: D6 Nguyén Vink Huy, TA3,
THPT Trén Pai Nghia, Q.1; Quing Ngii: V5 Tran

Ta co S,“,fg =

Thiry Huong, Nguyén Thiiy Phuegng, Huynh Tién Vy,
Téng Thanh Nguyén, Nguyén Thi My Chi, Cao Thi
Thury Piém, 7A, THCS Héanh Phude, Nguvén Thi Kiéu
Duyén, 7A, THCS Nguyén Kim Vang, Nghia Hanh;
Tran Thi My Ninh, TA, THCS Nghia My, Tu Hanh
Hiu Giang: Trdn Xudn Yén, 6A3, THCS Lé Quy E)fm,
TP. Vi Thanh.
NGUYEN XUAN BINH

% Bai T3/404. Tim s6 tur nhién k Ién nhdt sao
cho " — 2011n chia hét cho k,
nhién n.

vai moi 56 fir

Léi gidi. (Theo da sb cac ban).

Dit 4, =n%—2011n. Taco

A, = —n)-2010n

=(n—=Dn(n+1)(n? +1)-2010n
=(n—Dn(n+1)(n? —4+5)-2010n
=(n—2)n-Dr(n+1)n+2)+5(n—r(n+1)—2010n.

Dé thdy (n-2)(n—1)n(n+1)(n+2): 30,
5(n—Dn(n+1):30; 20101:30 (véimoi ne N).

Do d6 A,:30. Mit khac
4 =1°-2011.1=-2010=-2.3.5.67,
A, =25-2011.2=-3990=-2.3.5.7.19,

nén UCLN(4,, 4;) = 30
Viy sb ty nhién k l6n nhét can tim 1a 30. O

}'Nhén xét. 1) Tt ca cac ban déu tim ra ding két qua
(k = 30). Tuy nhién mdt sb b.';m 14p ludn chua chat ché.
Céc ban chi chimg minh A, 30 16i két ludn luén s6 can
tim la 30, ma khéng chimg té 30 14 sb tu nhién 16n nhit
théa mén bai todn.

2) Céc ban sau c6 101 gidi t6t :

Pha Tho: Tran Thi Nhdt Lé, 9A, THCS V3 Micu,
Thanh Son; Bic Ninh: Nguyén Vin Cong, 9C, THCS
Tién Du; Ha Noi: Nguyén Chi Tung, 8A10, THCS
Giang V&, Ba Binh, hguyen Thi Bich Ngoc, Nguyén
Minh Hoang, TA4, THCS Dcmg Pa; Nghé An: Cao
Minh Trang, 8A, THCS Cao Xuén Huy, Lé Kim Nhd,
9B, THCS Dién Lim, Dién Chau, Ly Hong Duc, 9B,
THS?S Ly Nhit Quang, Pé6 Luong; Ha Tinh: Nguyén
Tucdn Himg, 9;, THCS L& Vian Thiém, TP. Ha Tinh.

TRAN HOU NAM
* Bai T4/404. Giai phwong trinh
(x*-625)* - 100x*-1=0 (1)

Léi gigi. Cdch 1. Bién d6i vé trai cia PT (1)
nhu sau
(x* —625)2 —100x% —1

=x® —1250x* + 6252 —100x2 —1

, TOAN HOC
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= x8 +1250x* + 6252 —2500x* —100x2 —1

= (* +625)2 — (50x2 +1)2

= (x* — 50x2 + 624)(x* +50x? +626)

= ((x? =257 - D))((x2 +25) +1)

= (x? = 26)(x? —24)((x* +25)* + 1).

Nhén thdy (x2+25)2+1>0 v6i moi xeR

nén PT (1) twong duong vai
(x2 —26)(x2-24)=0

r - 26 x =126
L]

—
x2 =24 x=12

By

Viy tp nghiém ciia PT (1) la
(36 ;- 26 :246 /26,

Cdch 2. Pat x2 =y (y 2 0); 25 = a thi PT (1)
co dang
(2 —a?)? —4ay-1=0

& (2 +a?)-(QRay+1)* =0

o (Y2 +a®-2ay-1)y* +a* +2ay+1)=0

o (y-a-D(y-a+)(y+a)*+1)=0

Do (y+a)* +1>0 nén

PT(Z}@[ —a-1=0 c}{y=a+]=26
y=a-1=24.

Tir dé tim duoc tip nghiém cua PT (1) nhu

cach 1. O

> Nhin xét. 1) Toa soan nhan duoc nhiéu bai giai cia

cac ban va déu giai theo mt trong hai cach trén. Ban

-

Dé Thé Duong, 9A, THCS Giao Yén, Nam Dinh da
néu va giai bai todn tong quat:

(2)

y—a+1=0

Giai phwong trinh

aEn(xitn 2 521':)2 — danhicnyin — on =)
(véia, b, ¢ la cde hang sé va n e N*).
2) Ngodi ban Dieomg, céc ban sau cling c6 101 giai tt:

Vinh Phiic: Phan Thi Véin Anh, 8A1, Pham Thi Khdnh
Linh, 9A1, THCS Yén Lac, Nguyén Son Hai, aC,
THCS Vinh Tuomg; Nghé An: Vé Quéc Anh, 9C,
THCS Cao Xudn Huy, Dién Chau, Lé Van Quynh, TA,
THCS Phu Yén, Tho Xuin, Thdi Véin Dat, 8A, THCS
Ly Nhit Quang, D6 Luong; Bic Ninh: Lé Thi Hai
Linh, Trdn Anh Tai, 8A, THCS Yén Phong, Ha Van
Dé, 7D, THCS Dai Pong, Thuan Thanh; Ha Noi: Trink
Thi Yén Ngoc, 9B, THCS Nguyén Thugng Hién; Hai
Phong: Nguyén Khdnh Hing, 7Al, THCS Hong Bang;
Quing Binh: Ho Duc Khdnh, 9A, THCS Quich Xuan
Ky, Bo Trach; Quing Ngii: Huynh Dang Hiéu, 9B,

TOAN HOC |
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THCS Nghia My, Tu Nghia; Hiu Giang: Tran Ngoc
Khanh Quymh, 8A2, THCS L& Quy Dén, TP. Vi Thanh;
Pong Thap: Tran Chi Thién, 8AT, Bui Tran Hai Dang,
9A9, THCS Kim Hong, TP. Cao Lanh; Phi Tho: Cao
Trung Dirc, 8A3, THCS Lam Thao, Vit Tudn Linh, 9F,
THCS Vin Lang, TP. Viét Tri.

PHAM THI BACH NGOC

*Bai T5/404. Cho tam giac ABC nhon
(AB #AC) noi rfé;p cheong tron (O), H la truc
tam cua tam giac. Mot .;'hrrh;g Hufng d bat ki
di qua H. Vé duong thang d’' déi ximmg voi d
qua BC. Xdc dinh vi tri cua dwong !hffug d
sao cho d'la (f{fp fr{y.'efn cua dirong tron (0).

Loi gidi

0

Goi K 13 giao diém thir hai cia dudng thing
AH véi dudng tron (0). Ta c6 CBK =CAK ma
CAK =CBH (cung phu voi R‘E) nén CBK =CH,
lai c0 AH LBC nén K doi xtimg véi H qua BC
— K ed'. Viy d' 1 tiép tuyén cua (O) khi va
chikhi OK L d".

Goi G 12 giao diém cia OK va BC. D& thay
GK Ld'<GH Ld 9

Nhén xét thém ring HG // AO (do hai tam gidc
GHK va OAK can). Két hop vai (*) suyra d'la
tiép tuyén cua (O) khi va chi khi d vudng goéc
vii OA. O

> Nhin xét. 1) Khing dinh (*) chinh Ia két qua cia
mgt tinh chat quan trong ctia phép déi ximg truc: tinh
chét bao toan goc.

Ta ciing ¢6 thé chimg minh (*) nhu sau: Néu d%/BC thi
dIBCkhi 86 GK L d' <> H,G, K thinghang <> HG L d.
Néu d' cit BC tai I thi d cing cat BC tai I khi do
AHIG = AKIG (c.cc)= GHI = GKI, dod6 ¢ (*).
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2) Trong trudmg hop d¥/BC suy ra 4, O, H, K lhéng
hang hay AB = AC (trai gia thiet). Tuy nhién gia thiét
AB # AC 14 khéng can thiét.

3) Ta co lhe tim ra nhleu didu kién cia d dé d' 1a tiép
l;uyen mién la cic didu kién nay du dé xac dinh duge d
(1‘&1 nhién cac diéu kién d6 1 trong dwong). Ching han
c6 thé dimg lai & didu kién d L HG tai H (do H, G 14
hai diém xac dinh). Cac ban da dua ra nhiéu diéu kién
khac nhau cho d nhur;

« d 1a tiép tuyén tai H cua dudng tron ngoai ticp tam
giac HBC.

« J//EF, & diy E, F 1a chan duong cao ha tir B, C cla
tam giac ABC hoac ¢ ban dung tiép tuyén d’ cia (O)
tai K roi tir 6 xéc dinh d dbi ximg véi d' qua BC.

4) Céc ban sau day co 1oi giai ding:

Ngh¢ An: Lé Kim Nha, 9B, THCS Dién Lim, Dién
Chau; Lé Hong Piec, Trwong Cong Phii, 9B, THCS Ly
Nhit Quang, Po6 Luong; Nguyén Xudn Hing, 9E,
THCS Tén Quang Phiét, Thanh Chrong. Quing Ngii:
Huymh Ddng Hiéu, 9B, THCS Nghia M¥ Ty Nghia.
Thanh Héa: Lé Tuan Linh, 9B, THCS Tran Mai Ninh,
Th4i Binh: Trdn Hong Quan 9A,, THCS Luong Thé
Vinh, TP Théi Binh.

PHAN THI MINH NGUYET

* Bai T6/404. Tim hang s6 k lom nhat thoa
mdn bat dang thirc
a’ -‘l}' Fia 5
st 2 R P 4 B 67
b c a ,
trong do a, b, ¢ la cdc sé thwc dwong va co

tong bang 1.

1
Léi gigi. Chona=b=c=—-taco k=3.Ta

sé chirng minh BDT ding voi k = 3. That vay
o
—+—+—2=3(a*+b*+c?) (1)
b ¢ a

2 2 2
& (E——zahb]+(b——2b+c]+[c——-2c+a]
b 4 a

> 3(a? +b2 +¢2)—(a+b+c)

(Do a+b+c=1 nén (a+b+c)’=a+b+c)
FAT B — 2
o (@=b? (b=} (c-a)
b c a
>(a—b) +(b—c) +(c-a)’ (2)
Doat+b+c=1,0>0,b>0,c>0néna<l,
<l o< ].
(a—b)"

b

(b—c)

Suy ra >(a—b)’; >(b-c)’;

(c—a)

a

>(c—a)’ . Do d6 BDT (2) ding.

Piéng thirc xay ra khi va chi khia=b=c=

L

3
Suy ra BDT (1) dung. Vay k=3 la gia tri can
tim. OJ

yNhan xét. Co kha déng cac ban tham gia, hau hét
cho 10 giai ding. Xin tuyén duong cic ban nho tudi co
1&i giai ot sau déy:

Ha Nii: Ngu_yzn Chi Timg, 8A10, THCS Giang V5: Vinh
Phiie: Nguvén Som Hai, Tran Pinh Himg, 9C, THCS Vinh
Tudng; Thii Binh: Tran Hong Qudn, 9A6, THCS Luong
Thé Vinh, TP. Théi Binh; Nghé An: Nguyén Xudn Himg,
9E, THCS Tén Quang Phiét, Thanh Churemg; Bic Ninh:
Ngé Van Hurong, 9A, THCS Yén Phong.

NGUYEN THANH HONG

* Bai T7/404. Cho tam gigc ABC npi tiép
c?ifrmg tron tam Q. Goi G la trong tam cua
tam giac ABC; D, E, F lan luot Ia tdm dwong
tron ngoai tiép cac_tam giac GBC, GCA,
GAB. C fmn‘s__, minh ring diém O la trong tam
cua tam gidc DEF.

Loi gidgi. Xét truomg hop tam giac ABC nhon,
trudong hop tam gidc ABC ¢d mot goc tu hodc
mot goc vuodng, ta chimg minh tuong tur.

A E

0
G

B C

D
Vi G 14 trong tim tam giac ABC, nén S =S
Tir d6 AG.ABsinGAB = AG.AC.sinGAC,

sin_("};i‘.ﬁ AC sin,?gf'
suy ra —= =
sinGAC AB sinACR
Lai co smABC sin DOF smACB stOE
) TOAN HOC
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sinGAB _ sinDOF

nén e — (1)
sinGAC sinDOE
Mat khéc sinGAB _ sinOFE @)

sinGAC  sinOEF
Tir (1) va(2) tasuyra
sin DOF _sin(ﬁ _OFE
sinDOE sinOEF OF
Din dén OE.ODsinDOE = OF ODsin DOF,
hay Spor = Spor- Tuomg tur ta cling co Spos =Seor.
Tir d6 suy ra O 14 trong tm tam giac DEF. O

> Nhin xét. 1) Rét nhiéu ban gidi bai T7/404 bing
cach st sung dinh li Con nhinm. Mot s6 ban di chi ra
duge G 13 diém Lemoine cia tam gidc DEF, sau do
chimg minh DO vi DG la hai duong ding giac doi voi
géc EDF. Tir d6 ciing suy ra ket luan & dé bai. Luu y
ring chiing ta ciing c6 thé gidi quyet bai todn trén bing
cach sir dung két qua bai T8/399, TH&TT so 399, thang
9, ndm 2010.

2) Cac ban sau c6 101 giai gon hon cé:

Ha N@i: Pham Huy Hoang, 10A1, THPT chuyén
KHTN, PHKHTN, DHQG Ha N{i, Lwong Hiu Bang,
11A1, THPT Pong Quan, Phi Xuyén; Phia The:
Nguyén Ngoc Som, 10 Toan, THPT chuyén Hung
Vuang, Pinh Anh Hoang, 10A1, THPT Lam Thao; Bic
Ninh: Nguyén Vdn Binh, 11 Toan, THPT chuyén Béc
Ninh; Ha Nam: Lai Thi Thu Huwemg, 11T, THPT
chuyén Bién Hoa; Hai Dwong: Tran Quang Thanh, 11
Toén, THPT chuyén Nguyén Trii; Nam Djnh: Mai
Vén Tuan, 10 Toan 2, Pham Ba Kién Binh, 11 Toén 1,
THPT chuyen Lé Hong Phong; Thai Binh: Tran Trung
Hiéu, 10 Toan 2, Tran Quang Dai, 11 Toan, THPT
chuyén Thai Binh, Vi Huy Hoang, 11Al, THPT Tay
Thyy Anh, Théi Thuy; Thanh Hoa: Nghiém Viét
Cudng, 10T, THPT chuyén Lam Son; Ngh¢ An: Lé
Kim Nha, 9B, THPT Dién Lam, Dién Chéu, Hodng
Danh Théng, 11A1, THPT Quynh Luu 111, Nguyén Vin
Hoang, 11T7, THPT P6 Luong I; Ha Tinh: Nguyén
Mgu Thanh, 10 Toan 1, THPT chuyén Ha Tinh; Pa
Niing: Lé Trdn Nhac Long, 10A1, THPT chuyén L&
Quy Pon; Binh Dijnh: Tran Minh Bdo, Lé Nhu Ngoc,
11T, THPT chuyén L& Quy Don.

HO QUANG VINH

% Bai T8/404. Giai phuong trinh

os 5x+ 2cos x —+/2c0s 5x + cos x

c
=23/cos x(cos 4x — cos 2x).

Loi gigi. Ta d& dang ching minh cdc cong
thirc sau

TOAN HOC
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cos5x = 16¢c0s’ x —20cos® x + Scosx ;
cosdx =8cos*x—8cos*x+1.

Phuong trinh trong dau bai c6 thé viét thanh

{,’oosx(l 6cos? x —20cos? x +7)

—{‘foosx(Bst“x —40cos*x+11)

= 2%cosx(8cos* x —10cos? x +2) (1)

Nhin thiy phuong trinh (1) thoa méan véi
cosx=0c>x:%+k7c (keZ).

Vi cosx # 0, chia ca hai vé cia PT(1) cho

%S_x, ta duge

Y16c0s* x— 200082 x +7 —3/32c08* x —40cos? x +11

= 16cos*x—20cos’ x +4 (2)

Pata= %6cos4x—2[)caszx +7;
b =3/32cos*x —40cos>x+11,

suyra b =24%-3;

b3 —a® = 16¢cos* x —20cos? x + 4 = VP(2).
b=2a-3 3
Ta duoc hé - @)
a-b=b-a (4)

Ta ¢6, (4) < a=b (vi néu a=b thi hai vé
cha (4) trai dau nhau, khong thoa man).

Két hop vdi (3), suyta a® =b* =3.

Do d6 16cos*x —20cos2x+4=0

[coszx=1 sinx=0
< 1<~ 1
cos’x=— cos2x = ——
L 4 2
(x = kn
kn
= & x=— ked).
x:i%ﬂh 3 ( )

Viéy phuong trinh di cho ¢é tip hop nghi¢m la
x=" 4 kn: holc xiﬂ(keZ). 0
2 3
P> Nhin xét. 1) Cé thé giai bii toén bing cdch khac

nhu sau : khi cosx#=0, sau khi bién ddi, chia hai vé
ctia phuong trinh thu duge cho fcos x , ta duoc

https://tieulun.hopto.org



https:'www. facebool. com/letrungldenmath

https:/sites. google. com/siteletrungldenmath

icha.\s‘.‘rﬁr+2 " 2cosS5x - cos 5x s

Cos X COos X COS X
cos 5x z s
bat —1 = r; tinh duge ¢ = 0; nén cosSx=cosx
cos x

tir 46 suy ra nghiém cua phuong trinh.

2) Ciic ban sau ddy co 1di giai tot:

Hung Yén: Dwong Manh Cuwong, 10 Toan 1, THPT
chuyén Hung Yén; Bic Giang: Dinh Thanh Tudn, 10
Toan, THPT chuy‘cn Bic Giang; Quing Nam: Nguyén
Pirc Tri, 11/1, THPT chuyén Nguyén Binh Khiém;
Binh Djnh: Nguyén Quang Hai, 11'TN2, THPT Téang
Bat Hé, Hoai Nhon, ¥é Nhdar Nam, 11A1, THPT Phu
Cat I Nguyen Thi Tuye: Nhung, 11T2, THPT Tdy Son;
Quﬁng Binh: Nguyén Hiu Lge, 10 Toan, THPT
chuyén Quang Binh; Hiu Giang: Dudng Ngoc Lan,
11H, THPT chuyén Vi Thanh, TP. Vi Thanh; Bén Tre:
Ngé Nhie ngc Trwong Quang Bdo, 10 Toan, THPT
chuyén Bén Tre, TP. Bén Tre.

NGUYEN ANH DUNG

% Bai T9404. Cho cdc s6 thuc x, v, z thoa man

s |

diéu kién x=1,y>2,z23 va
yR-y42 22-2z+3
— + —=]2.
y+yy=2 2z+vz-3

x2—x+]

—_—

x+vx—1

Tim gia tri lém nhat va gia tri nho nhat cua
ham so [f(x,y,z)=x+y+z.

=./y-2, e=z-3.

Léi gigi. Dat a=vx-1, b
Tacbaz0,b=20,cz0,

xt—x+1 y y+2 z2—z+3

Ty x—1 y+,|f z+~,;I|
=(x-vx-D+(y—+y-2)+(z—vz-3)
=(a*+1-a)+(b*+2-b)+(c*+3~c)
=(a®+b* +ct)—(a+b+c)+6

va f(x, y, z)=a® +b* +c* +6.

Theo gia thiét (a®+8 +c*)—(a+b+c)+6=12
nén (@ +b* +c?)—(a+b+c)=6.

Chii y.

*) (a+b+c) =a*+b* +c? +2ab+2bc+2ca

>a? +b? +¢?, dang thirc xdy ra khi va chi khi
trong ba s6 a, b, ¢ ¢6 hai s6 bang 0.

**) (a+b+c)*<3a? +b? +c?).

Do d6, néu ki hiéu g=a?+b%+¢? thi
6=(a +b? +c?)—(a+b+c)<g—./g.

két hop voi g —+Jg —6=(Jeg -3)(g +2),
suy ra \EES.

Boi vy, 229 = f(x,,2)=g+629+6=13.
Ping thirc xay ra khi va ch1 khi trong ba )

a, b, ¢ ¢6 hai sb bang 0, s6 con lai bing 3.
Tuc la

(riase) o000 200001093, 00,2123

Viy gié tr nho nhdt ciia f(x, y,z) bing 15.
Tuong tu ta co
6=(a®+b*+c?)—(a+b+c)=2g—+/3g nén

02 g—3./g —6=(/g ~2V3)/g +3).

Suy ra ,jg <23 hay g <12. Khi do
f(x,y,z)=g+6<18.

Ding thirc xay ra khi va chi khia=b=c¢=2,

ticlix=5py=6,z=7

Nhu vély gid tr 16n nhat cia f(x,y,z) bing 18

v gi4 tri nho nhét cua /(x,y,z) bang 15. 0

}\Ihﬁn xét. Do so sudt nén dé todn di bj nham Ian.

Toa soan thanh that xin 13i ban doc. Khong kho ldm ta

co thé thﬁ}f ring khong tbn tai cac sﬁ thye
x21, 322223 théa min mét trong hai didu kién

sau;

1) t + 2 + 2 =12
x+vx—1 y+~d’y—2 z+4z-3
(vétrdi<1+1+1=3<12),

x2—x+1 2y -2y+4

.x+wfx_—1+ y+4y=-2 "
(vétrai = (x—Vx—D+2y-Jy-2)+3z -z -3)

g g

322 -3z+9

2
) z+\1’z—3

=12

4
1Y 11
+|[Vz=3-=| +—
33+E+E=3_0>[2}.
4 4 4 4

NGUYEN MINH BUC

TOAN HOC
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; 5
* Bai T10/404. Cho day so (x,) voi x,= é va
[ © 20m+21
gy = Jx2=12x, +———— (ne N’
. 1‘!1 n+l ( )

Ching minh rang day so (x,) co gioi han va
tim gidi han do.

Léi gigi. (Theo ban Nguyén Minh, 10T,

THPT chuyén Nguyén Trdi, Hii Duong).
e Ta chimg minh x, >2 bang quy nap. That viy

% zg 7, Gidsir %, > 2, KHi @6 % >2

e Xt bl ,x,f—lzvc,,+16+—l—>0
n+l

& (x, +4)x, —2)2 + 1 : >0 (BDT dung).

e Ta chimg minh (x,) 14 diy gidm. Gia st

i ME P 4 ¢ =%, Ta s& chimg minh

Xn+1 < Xp X n+l <x2

1
< (X ‘xs-l)—12(.>c,,—x,,,l)+—l—__.<0
n+l n
— (Iﬂ' — Xy I)(xs + XeXn-1 + x)f—l —12]
+....l_._l<0 {1)
n+l n

Vi x, <X, nén x,—x,, <0va x, >2,x,,>2

1
suy ra X2 +x%,. +x2,—-12>0 va . <0.
n+l n
Do do BDT (1) ding. Vay x,, <x,.
Diy (x,) giam va bi chin du6i bai 2 nén ton
tai limx, =a (2£a<%} Qua giéi han ¢

dang thire truy hoi ta c6 PT

a=va -12a+20 & (a=2)a*+a-10)=0

=X
—1+J_ 5
e ——e E_Il
032—1~£ P
M 2
TOAN HOC
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=2.0

PNhan xét. Diy 13 mjt bai toan rit co ban cua gidi
han dugc nhiéu ban & cac 16p khong chuyén tham gia
giai. Tét ca cac 161 giai déu ding. Cic ban sau diy co
1o giai tot:

Nghé An: Hodng Danh Thang 11A1, THPT Qujnh
Luu T11; Hung Yén: Tran Ngoc Tién, 10A1, THPT
Duong Quang Ham; Quéng Tri: H6 Phuere Bao, 10 Toén,
THPT chuyén Lé Quy Din; Quing Nam: V6 Vin
Ouang, 11T, THPT chuyén Nguyén Binh Khiém; Thai
Binh: Vi Huy Hoang, 11A1, THPT Tdy Thuy Anh,
Thai Thuy; Bic Ninh: Triwong Giang Khang, 10Al,
THPT Thudn Thanh s6 1 ; Phi Tho: Pao Fan Ldp,
10A1, THPT Thanh Thuy.

PANG HUNG THANG

Suyra limx, = a

*Bai T11/404. Tim tar ca cdc ham so
f:R—(0;201 1] thoa man diéu kién

201
flx )<2011\ §.. 2008 L

L Al

Léi gidgi. (Theo ban Tran Thi Hong Nhung, 11
Toén 1, THPT chuyén Lé Héng Phong, Nam
Dinh).
BDT di cho twong duong véi

J() (x} 2011

2011 f (»)
Vi f(x)>0 va f(»)>0 nén theo bt ding
thire Cauchy thi

f(x) 2011, /() véimoix>y (2)
2011 f(») JF)

T (1)va(2)chota f(x)< f(y) v6imoix>y,
tirc £(¢) 1a ham don di¢u giam trén R.

L VOix >y,

——<2v6imoi x>y (1)

Viy g v6i mdi x € R cho trube, ta déu co

£(x)< 201 1[2—5’2] 52011[2—20'1J
S Sf(x)

véimoi x>y, hay (f(x)-2011)" <0

& f(x)=2011.

Vay f(x)=2011. Thi lai, ta thdy ham

f(x)=2011 thoa man bai ra. O
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P Nhin xét. 1) Nhiéu ban di giai bai bang cach
chimg minh lim f(x) = 2011, tirdé suyra f(x)=2011.

XD

2) Ngodi ban Nhung, cac ban sau diy ciing o6 101 giai ding:
Bic Giang: La Van Qudn, 10T, THPT, chuyén Béc
Giang; Bdc Ninh: Bui Nhat Duwong, 11T, THPT
chuyén Bic Ninh; Vinh Phic: Hoang Ha Phuong,
10A1, THPT chuyén Vinh Phic; Nam Binh: Vit Xudn
Trwomg, 10T1, Bii Ngpc Hién, 10T2, Phimg Mai Linh,
11T THPT chuyén Lé Hong Phong; Hai Dwong:
Nguyén Quic Hiép, Tran Quang Thanh, 11T, THPT
chuyén Nguyén Trii; Hoa Binh: Dang Hifu Hieu, 10T,
THPT chuyén Hoang Vin Thy; Hung Yén: Dao Viér
Anh, 10T1, Liong Dic Hiéu, 11T1, THPT chuyén
Hung Yén; Thai Binh: Tran Quang Dai, 11T, THPT
chuyén Thai Binh; Thanh Héa: Trinh Vin Tam, Lé
Vin Tuan, 11T, THPT chuyén Lam Son; Ngh§ An:
Nguyén Vin Hoang, 11T7, THPT D& Luong I; Quéng
Nam: Lé Vi Van Phi, 11T, THPT chuyén Nguyén Binh
Khiém; Phi Yén: Lé Nguyen Thién Thanh, 10T, THPT
chuyén Luong Van Chanh.

NGUYEN VAN MAU

% Bai T12/404. Cho bon diem 4, (i = 1,2,3,4)
trong do khéng co ba diém nao thang hang.
Ld}: diém M sao cho nam diém A; (i=1,2,3,4)
va M khong cung nam trén mot dwong
tron. Goi T la tam gide ¢o ba dinh la cac
diém Ai(j=1,2,3,4,j#i),C la diong tron
(hodc dwong thing) di qua ba diém la hinh
chiéu vuéng gée ciia M xuong ba canh (hodc
canh kéo dai) cua tam giac T;. Chimg minh
r.:frng cac dwong C; (i =1, 2, 3, 4) cing di qua
maot diém.

Léi gigi. B6 dé. Cho tam gidc ABC va mot
diém M Goi H, K, L lan lugt 14 cac hinh
chiéu ciia M trén céc dudmg thing BC, C4,
AB. Lic d6 H, K, L thang hang khi va chi khi
M thudc dudmg tron ngoai tiép tam gidc ABC.

Phép chimg minh bd dé trén rit don gian,
khong trinh bay ¢ day.

Goi Hy = Hj; 2 hinh chiéu cia M trén duong
thing Ad;, {i,j}e{1;2:3:4}. Ci 12 duong
tron hodic dudmg thing di qua ba diém Hy,
Hi, Hy, {7, &, 1} ={1;2;3; 4} \{i}.

Puong nhién C;, C; cung di qua Hy,
ke, 1} < {1;,2;3; 41\ {i, j}.

Vi M va céc diém A; khong cung thufc mot
duomng tron nén c6 khong qua mot tam giac 7;
sao cho M thudc duomg tron ngoai tiép cua
n6. Do do6 theo bo de trén, c6 khong qua mot
C;la dudng thang.

Khéng mét tinh téng quat, gia st Cy, C; la cac
duomg tron.

Goi N 12 giao diém khéc Hiscua Ci, G (1)

D& théy cac bo nam diém (M, A, Hy2, His, Hya);
(M, A>, Hpa, Ha, Hp); (M, A3, Has, His, Hy)
cting thugc mdt dudng tron (2)
Tix (1) va (2) suy ra

(NHa4, NH\4) = (NHa4, NHay) + (NH34, NH)4)
(modm)

= (HyHyu, HyzHza) + (HisHas, HiaHyg) (mod )

= (HxHu, HaM) + (HnM, HyHay)
+ (Hy3Hsa, HisM) + (H13M, Hy3H)e) (mod 7t )

= (HypHo, HoM) + (HisM, Hy3His)
+ (Hy3Haa, HsM) + (H12M, Hy2H,4) (mod Tt )

= (H\z2Ho, HipHyg) (mod ).
Do dé N thudc C;. Tuong tu N thude C,;. O

> Nhin xét. 1) Vi bai todn ndy, dé c6 101 gidi khong
phu thujc hinh v& cén phéi biét sir dung goc dinh
huémg.

2) Chi ¢ hai ban c6 1&i giai ding va khéng phy thugc
hinh v&: Thanh Hoa: Lé Van Tudn Anh, 10A,, THPT
Noéng Cong T; Binh Dinh: Trdn Minh Bao, 11T, THPT
chuyén L& Quy Dén. -

NGUYEN MINH HA

TOAN HOC
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* Bai L1/404. Mot qua cdu nho, dan hoi ném
o chan cua mot cdai ném AOB vuong can
(OA=0B = 1) cé dinh (hinh vé). Can frmen-
cho gua cdu vdn toc vq hmmg doc mdt ném
hdng bao nhiéu dé qua cau roi diing diém B
cia ném’?

Léi gigi. Xin bd sung gia thiét cua bai toan: Bo
qua ma sat gu’ta qua cau va ném; coi va cham
clia qua cdu voi ném la tuyét d6i dan hoi.

k4

A B\,

X

Khi 1én t6i dinh O, qua cau c6 van toc v, theo
dinh luit bao toan co ning ta c

v=vg -V2gl (1)

Sau khi réi O, qua cau chuyén dong nhu vat
b1 ném xién. Khi va cham v mit bén OB
cta ném thi d9 lén véan toc cla qua cau khong
thay doi. Trong qua trinh chuyén dong giira cac
va cham, quéa cau chi chiu tic dung cua trong
lyc. Ta phén tich gia tdc g thanh hai thanh

phén: theo phwong Ox, a, =gsind5° =E;theo

g .
hwron . a, =—gcosd45e =——== Nhu viy,
phuong Oy, a, =-¢ 5 y

theo phuong Ox vét chuyén déng nhanh dén
deu, con theo phu'cmg Oy vat chuyén djng
giéng nhu dugc ném thang dimg trong trong

trromg hidu dung v&i g =la,| va van toc
ban ddu v,, =v. Khoang thoi gian gifta hai
va cham lién tiép la

_ 2w, _ V2. Jvn V2gl )

el

Goin(neN*)lasdva cham giira qua chu va
mit OB cua ném. Dé vét roi triing diém B thi

TOAN HOC
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Lo, 1 8y
!—zaxt g \E{n}") (3)

Tur (2) va (3) ta sé€ tim dugc

1 [gl@n® +1)
wt DT L) iy
"I 22

» Nhin xét. Céc ban co 10i giai tdt:

Nam Binh: Dinh Vigt Thdng, 11 Li, THPT chuyén Lé
Hong Phong; Ngh§ An: Nguyén Dinh Gidp, A3 K38
THPT chuyén Phan B§i Chéu; Tran Van Bdc, 11A6,
THPT chuyén DH Vinh; Lé Vén Dikc, Bui Hiru Vinh,
1177, THPT D6 Luwong I; Quing Ngai: Kiéu Vén Bdo,
10 Li, THPT chuyén L& K.hlet Gia Lai: Trdn Dinh
Nam, 11A1, THPT Nguyén Trai, An Khé; Dong Nai:
Bii Thi Huyén T, rang, Lop B1, THPT Ngb Quyén. TF.
Bién Hoa; Tp H6 Chi Minh: Pham Quan Ding, 11 Li,
PTNK DHQG; Pbng Théap: Huynh Thanh Du, 10 Li,
THPT Cao Lanh, TP. Cao Lanh.

NGUYEN XUAN QUANG

* Bai L2/404. Cho ba diém A, B, C nam trén
truc chinh xy cia mot thau kinh L voi AB = m
=36 cm va BC = n = 9.cm. Néu ddt vt sang
tai A thi thu dwgc anh cua no tgo boi théu
kinh tai B. N ‘u dat vat sang tai B thi thu dwoc
anh cua no tgo boi thau kinh tai C. Hoi L la
thau kinh héi tu hay phan ki? Hay xac dinh
tiéu cu f cua thau kinh L.

Léi gi@i. Gia sit truc chinh xy cia théu kinh
va cac diém A, B, C dugc cho nhu hinh v&.

o | 1

O A B = a 7

X

Ta xét hai truong hop
1) L la thau kinh hoi tu
Néu B 1a anh that thi khi vét sang d3t tai B thi
theo tinh thuin nghich cua sy truyén anh
sang, ta lai thu dugc anh cla vat tai 4. Vay B
phai 12 anh do nén quang tdm O cua L phai ¢
bén trai A. Twong tu C cling 1a anh ao.
a) Vat thét tai 4, anh o tai B, voi chu y la
d=04>0 va m>n>0, tacd cong thuc

| 1

i 1

f d d+m )

b) Vit thit tai B, anh ao tai C, ta c6 cong thirc
1 1 1

= - (2)

F_d+m d+m+n

https://tieulun.hopto.org
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Tua (1) va (2) suyra
(n—m)d = (n +m)m (3)

Vé phai ctia (3) duong nén n—m>0=n>m.
Nhung theo dé bai thi n < m nén L khong thé
14 thdu kinh héi tu.

2) L la théu kinh phdn ki

Véi thiu kinh phén ki thi vét sang tai 4 cho

anh 4o tai B ¢ gan thau kinh hon vat. Tuong

ty C ciling la anh ao. Vy quang tam 0 cua

thau kinh phéan ki L & bén phai C.

a) Vit that tai 4, anh 4o tai B, ta c6 c¢ong thirc

4. 3 1 1 1 @)

f O0A OB m+n+0C n+0C

Vat that tai B, anh do tai C, ta c6 cbng thirc
1 1 1

T #+0C 0OC
Tir (4) va (5) rit ra

(%)

LY
1
1
i
1
1
]
1
|
1
i
1
1
]
L}
]
L}
L}
]
]
]
]
]
i
(]
L]
]
L}
]
L]
[}
]
L}
1
1
]

P LY

mﬁmmw_ s
A

S

GIOI THIEU SACH MOI

Cudén THIET KE BAN PO TU DUY DAY - HQC MON TOAN cua

TS. Tran Pinh Chdu va TS. Dang Thi Thu Thuy la mot hinh
thirc ghi chép doc déo, sang tao giup hoc sinh tim to6i, dao sau,
mo rong maot y tuong, he thong hoa mot chi dé hay mét mach
kién thirc... bang cach két hop, st dung dong thoi hinh anh,
duong nét, mau sic chir viét véi su tu duy tich cuc dé tao nén

cac hinh anh lién két". Ban do tu duy dugc xem la mot cong cu

‘! ; hé tro viéc day hoc va quan li gido duc hét sic hiéu qua ma
C O nhiéu nuoc tién tién trén thé gioi da ap dung rat thanh cong.
/ - Sachdungcho can bo chidao chuyén mon, cac thay co giao, sinh
) .~ viensuphamvacacemhocsinhtirlop 6dénlop 12.
ORI S

Sachday 128 trang, kh6 17 x 24cm in4 mau. Giabia52.000 dong.

Céng ty CP Dich vu Xvat bun Gmc duc Gm Dmh (NXBGD Viét Nam)
231 Nguyén Van Cu, Q.5, TP. Hé Chi Minh

{m - n)n _ (36 - 9].9

m-—n 36-9
Thay OC=15cm vao (5) ta tim dugc
f=-40cm.
Viy L 1a thiu kinh phin ki c6
f=-40cm.0

» Nhin xét. Cdc ban sau ddy c6 15 gidi tot:

Ha Nam: Dinh Ngoc Hai, 11 Li, THPT chuyén Bién
Hoa; Thanh Héa: Bui Thi Thiy, 12A3, THPT Lé
Hoén, Tho Xuin; Quing Ninh: Dwong Thi Tm My,
l]AB THPT Udng Bi; Quang Ngii: Pham Quoc Viét,
11B1, THPT Binh Son, Pham Quéc D6, 12C1, THPT
chuyén Lé Khiét; Nam Bjinh: Bii Xudn Hren 11 Li,
THPT chuyén Lé Hong Phong; Dong Thép: Huynh
Thanh Du, 10L, THPT TP. Cao Lanh; Binh Binh:
Tran Quang Khanh, 11'TN2, THPT Tang Bat Hé, Hoai
Nhon, Tran Minh Bdo, 11T, THPT chuyén L& Quy
Bon; V‘inh Phic: Cao Thu Trang, 11M, THPT Trén
Phi, Vinh Yén; Bic Ninh: L& Van Manh, 12 Hoa,
Nguyerr Thi Mai Loan, 11 Toén, THPT chuven Bic
Ninh; Ngh¢ An: Tran Vin Bdc, 11A6, THPT chuyén
DH Vinh, Nguyén Vin Hodng, | lT}r', THPT Bé Luong 1.

NGUYEN VAN THUAN

0C=

=15(cm).

tiéu cu

1
1
i
]
]
[ ]
L]
L}
L]
]
L}
L ]
L}
]
L ]
i
]
]
]
§
L]
]
i
]
i
]
]
]
1
1
1
1
L}
[}
I
,

Tl T T T T T L e T r T L

cummmmmcmmnnocvnwdlmmeuymu-zou
va CAC AN PHAM CUA TOA SOAN tai cac buu diéntréncanuoe
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NGUYEN VAN LINH
(HS I6p 12A2 Toan, truong chuyén KHTN,
DHKHTN, DHQG Ha Néi)

FOAN HOC SO CAP

¢ Tinh chat 3. B B.B;B.B; Ia ngii gide vira néi m-';p_ vira ngogi n'(.fp dieomg tron.
Chitng minh. (h. 4). Theo tinh chét 2
thi By la truc tAm tam giac QX X,
suy ra OB, L X\ Xs. Ma 4B, | X\ X;
nén O, B, A5 thing hang. Chimg minh
twong ty ta thu dugc 4,B,4B,
4B, A4B,, AsBs dong quy tai Q. Suy
ra O la tdim dang phuong cua nim
dudng tron (Q),(K),(0s), (O ().
Goi k 12 phuong tich cia Q d6i véi
nim dudng tron trén. Xét phép
nghich dao tim @, phuwong tich k:
A B, A B, A4 By A - B,
As > Bs. Ma A A, 4,445 ndi tiép
nén B,B,B,B,Bs ndi tiép.

BBiOs = BB,0s = AB Xy = ABX,

= 35 A5A14

Suy ra duong phan giac cac goc cua
ngii gidc 44, A4,4,4s dong quy tai
Q, hay ngii gidc A A, 434445 ngoai
tiéfp. Ma B,B,B;B,Bs; la 4nh cua
A A, A A;As qua phép nghich dao
tam (, phuong tich & nén BB, B;B;Bs
ngoai tiép. Ta c6 dpem. O

Hinh 4

*»Tinh chit 4. Cdc cdp tam gide sau déng dang: PBBs va XiAsA; PBB, va X4 A,
PB.-:H_; va ,15..5/']_;,4_\: PB.B, vad X].’TJ“I:_'. PB.lB_f. va X:_dﬁ,‘l_',

Chirng minh. (h. 4) Ta chung minh cdp tam gidc PB\Bs va X344, dﬁng dang. Cac cip tam
giée con lai ban doc chimg minh twong tu. Do cdc cip X,P, X,0 va X.P,X,0 lan lugt 1a hai
dudmg ding gidc trong Bs X, X vd BsX,X, nén P, O la hai diém lién hop ding gidc trong tam
gléc 35X1X4. Suy ra f’._é;é; =QBSX1 = A535X3 —__-XgAlAs. Tl:rofng tur Xg,AsA] = PB,B;. Tu do
suy ra dpcm. O

TOAN HOC |
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**Tinh chét 5. Tap hop 10 hinh chiéu ciia P, Q trén nam canh B,B,, BB, B;B,, B,Bs, BsB,
cung thupc mot dwong tron tam la trung diém PQ.

Chirng minh. (h. 5)

Goi K, K>, K;, K.,Ks 1an lugt 1a hinh
chiéu cta diém P trén céc canh B;B,,
ByBs,BsB, BB, ,B,B;. Ta c6 H,K,K;
= B,PK, =9° — PB.K, =90° — OBsH,
= B.OH, = K;H H,.

Suy ra H,,K;,H;, K, cung thudc
mét dudomg tron. Dé thiy duong
trung truc d3 cua K;H; 1a duong
trung binh cua hinh thang K;POH,
nén d; di qua trung diém O cua PQ.
Tuong ty duodng trung tryc o>
cua K,H, di qua trung di€m O cua
PO. Do d6 O la tam dudng
tron (H,, K5, H5,K,), twong tu O
la tim duong tron (K, Ky, H3, Hy),
(K,,Ks,H,,Hs), (Ks,K,Hs,H,).
Vay 10 diém K, K., ..., Ks, Hy, Ha,..., Hinh 5
Hs cung nim trén dudng tron tim 0. O

“*Tinh chit 6. Goi [,.1,.1;,1..1; lan lieot 1 tam dwong tron ngogi tiép ctia edc tam gidc
X.B X4, X,B: X5, X:B:.X,, X\B. X5, X,B: Xs. Khi d6 ngii gidc NL1I.11,15 vita noi tiép wvira
ngoai tiép duomg tron.
Chiing minh. (h. 6)
Goi T; 1a giao diém cia 0,0, va
0,05 ; S 14 giao cua ([5) vo1 X30;
" 1a tim dudng tron (O, 7,0;,). Ta
c6 Bs la tryc tam cua tam gidc
X,0X, nén X,0X =180° — X,B: X,
= X,S0. Suy ra S la diém déi ximg
vai O qua X,X,. T}rﬂng ty ta
chimg minh dugc S nam trén (7)).
Ma X:0 1L X, X, suy ra I,15//B\Bs.
Tuong tu L[;//BB,,.... L1/ ByBs (1)
Mit khic do P la tdm vj ty cua hai ngil
gidc X)X, XX X5 va 0,0,0,0,05
nén P,T,,B, thing hang. Lai co
1O, L X, X, va XoX,//0,0,, suy ra
ﬁ-ﬁ =90°. Tuong tum =90°,

Hinh 6

TOAN HOC
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PROBLEMS...

(Tiép trang 17)

T5/408. Let AB be a fixed line segment. Point
M is such that MAB is an acute triangle. Let
H be the orthocenter of MAB, 1 is the
midpoint of AB, D is the projection of /1 onto
MI. Prove that the product MI.DI/ does not
depend on the position of M.

FOR UPPER SECONDARY SCHOOLS

T6/408. Let a, b, ¢ be real numbers such that

3 . ;
sina+sin b+ sinc 25- Prove the inequality

sin a—E_ +8in .E:|—£]+sin[cmE =>0.
6 6 6

T7/408. Denote by [x] the largest integer not
exceeding x. Solve the equation

x*—(1+[xDx+2011=0.

T8/408. Let E be the center of the nine-point
circle (the Euler's circle) of triangle ABC with
edge-lengths BC=a, AC=b,AB=c; E;, E;,
E; are respectively the projections of £ onto
BC, CA, AB and let R be the circumradius of

triangle ABC.

Prove that
Sege _a*+b?+c? 5
Susc  16R* 16

ta thu dwgc /') 1a trung diém 7,7, Taco
m: =90° —iﬁa{ =90° — X4 X3.Xs

=90° - B X, B, = 0,B:B,

- X.B.A, = X,5,4 ~ OB, ~ PR = BTO.
Do dé T,B,,[' thing hang. Ta thu dugc P, B, 1,
thing hang. Tuong ty cic bd ba (P,Bs,[s),
(P,B,, 1), (P, By, 1), (P, B,.1,) thing hang (2)
Tt (1) va (2) suy ra L,L1I; 1a anh cia
P!1

B,B,B,B,Bs qua phép vi tur tim P ti s0 —

két hop tinh chét 3 suy ra dpcm. O

TOAN HOC
50 & cru.61 Ec S4& 408 (6-2011)

TOWARD MATHEMATICAL OLYMPIAD
T9/408. Find the minimum value of the
expression

3 l 4 . 5
tenB+anC—and tenA+HanC—tnB tanA+mB-tanC
where 4, B, C are three angles of an acute
triangle ABC and C > A.
T10/408. 1) Prove that for each positive
integer n, the equation
x4+ 2+ + .+ 201177 = 2009 has a
unique real root.
2) Let x, be denote the real solution in

2010

2011

T11/408. Let (u,) be a sequence given by
= 2011,
cos3u

I cosu +0032t{r,, + ") fi >1
2 n 5 3 or n >1.

Prove that the sequence (u,) has a finite limit.

T12/408. Let A1B|C]D] and AszCng be
two squares in opposite direction (that is, if
the vertices 4;, By, Cy, D, are in clockwise
order, then A4;, B,, (; D, are ordered
counterclockwise) with centers O;, O;
respectively. Suppose that D, D; are
respectively in 4,8, 4,B,. Prove that the
lines B,B;, C;C;, and O,0; are concurrent.

Translated by LE MINH HA

part 1). Prove that 0<x, <

Upr1=

4. LO1 KET

Bai todn trén khong dirng lai & ddy. Néu ban
doc tlep tuc suy nghi co thé phét hién ra nhiu
tinh chat méi, chéng han P, Q nim trén dudng
ndi tdm cua hai duong tron (0,0,0,0,0;) va
(X, X,X:XXs); céc giao diém thir hai cia
(1),(12),(13),(14),(Is) ~cung thugc mdt
dudmg tron, ... Trong khuén kho cé han, bai
viet xin duc;c dlmg lai & ddy. Lo khuyén tac
gia danh cho céc ban la khi dimg truéc mét
bai toan méi, hiy dao sdu suy nghi va khai
thac tinh chat lién quan, d6 mé&i thyc sy la
ngudi hoc toan!

https://tieulun.hopto.org



https:www. faceboole. comiletrungldenmath

https:/sites. google. com/siteletrunglienmath

Todn hoc va Tudi tré so 407, thing 5 ndm 2011 da gidi thiéu ba bai dé vui Dot 1.
Lin nay ching t6i xin gn;n thi¢u tiép ba bai @6 vui mdi. Ban hdy givi 16i giai ba bai
nay vé Toa soan triwrdoc ngay 31.8.2011 (theo diu Buu di¢n). Mong cdc ban tré yéu

todn hwaong wng.

Bai 4. XAY CAN NHA KHO

Tai vi tri cia mot khu dét c6 sin mot buc
tudng ci dai 12m, ngudi ta du dinh xdy
mot cian nha kho nén hinh chit nhat voi
dién tich 112m’. Biét ring gid dé sira
birc tuong cii dai 1m bing 25% gia xdy
Im dai maéi; gia coéng ddp do buc tuong
cti dai 1m va tan dung vat liéu da go ra
dé xdy Im dai méi bang 50% cua gia
cong xdy dung 1m dai mdi vai vét liéu
méi. Hoi trong diéu kién nhu vdy, nén
tan dung birc tuomg cii thé nao dé kinh
phi xay dyung nha kho 12 it nhét?

GIA LINH

Bai 5. BANG SO
HINH CHU NHAT

Hay dién 15 s6 tir 1 dén 15 vao du cac 6
vuéng cia hinh chit nhét kich thuée 3 x 5
0 vudng sao cho tong ndm s6 theo moi
hang déu bang nhau va tong ba so theo
mdi ¢t déu bing nhau. Ban c6 may cach
dién s6 néu khong ké viéc ddi chd céc
hang véi1 nhau hodc cac ¢ft vai nhau.

.

Bai 6. CHIM AN QUA

MGt khu vuon hinh chir nhdat ABCD kich
thudc 3 x 4 6 vudng duge dong 20 cot
(d4u ® & hinh v&) tai dinh cic 6 vudng
va céc cOt duge ndi véi nhau bai cic day
thép nho dé cay co thé leo 1én dinh cot
va ra 19 qua (déu e & hinh v&). Mua he
dén, qua chin. Mt con chim déu & dinh
A va mdi 1an bay tir dinh cdt nay sang
dinh cgt khac thi dn dugc mdt qua chin
nim ¢ diém chinh gitra cia duong bay
d6. Chim khéng dau hai 1an & mét dinh
cOt ndo. Ban hdy vé& dudng bay cia chim
dé sau khi bay chim &n hét cic qua trén
cdy va dimg lai ¢ dinh C.

Bwm

8l

AR uD

VAN KHANH PHI PHI
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XUAT BAN TU 1964

r n° 9 .
; \ S6 408 (6.2011)
Tup (I“ TOA“ Hoc va T“OI TRE Toa soan : 1878, pha Gidng Vd, Ha NOI
: . BT Bién tap: 04.35121607
BT - Fax Phat hanh, Tri sy : 04.35121606

[ 3
/ E@y Muihemﬂﬁts ﬂﬂd YOU'Ih Mﬂguine Email: tapchitoanhoc_tuoitre@yahoo.com.vn

BAN CO VAN KHOA HOC CHIU TRACH NHIEM XUAT BAN
, A 1 < Chu tich Hoi déng Quan tri kiém
GS. TARA. N(’U‘:{EN CANH TOAN Tdng Giam ddc NXB Gido dgc Viét Nam
GS. TSKH. TRAN VAN NHUNG NGUT. NGO TRAN Al
TS.NGUYEN VAN VONG Ph6 Téng Gidm déc kiém
GS. POAN QUYNH Téng bién tap NXB Gifo duc Viét Nam
PGS. TS. TRAN VAN HAO TS.NGUYEN QUY THAO

HOI DONG 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, 78. TRAN NAM DUNG, TS. NGUYEN MINH BUC, TS. NGUYEN
MINH HA, TS. NGUYEN VIET HAI, PGS. TS. LE QUOC HAN, ThS. PHAM VAN HUNG, PGS. TS. VU THANH KHIET
GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, 7§. TRAN HUU NAM, PGS. TS. NGUYEN DANG PHAT,
PGS, TS. TA DUY PHUONG, ThS. NGUYEN THE THACH, GS. TSKH. DPANG HUNG THANG, PGS. TS. PHAN DOAN THOAL,
ThS. VO KIM THUY, PGS. TS. VU DUONG THUY, GS. TSKH. NGO VIET TRUNG.

TRONG SO NAY

Danh cho Trung hoc Co s& — For Lower Hudéng dan 6n tap mén Vat I thi tuyén
Secondary School sinh Dai hoe, Cao dang nam 2011.
Nguyén Phude —Chitg minh dinh li Pythagore
bang cach ghép hinh.

Lai giai Dé thi vao lop 10 trudng THPT
chuyén Quang Trung, Binh Phudc, nam hoc
2010 - 2011.

Sai lam & dau — Where's Mistake?

Ki thi chon hoc sinh vao Dai tuyén Quéc
gia du thi IMO 2011.

o . g Pé ra Ki nay — Problems in This Issue
D@ thi vao 1dp 10 trudng Pho thong Nang T1/408 ..., T12/408, L1/408, L2/408.
khiéu, PHQG TP. H6 Chi Minh, nam hoc
2010 - 2011. Giai bai ki trudc — Solutions to Previous
Problems

Chuén bi thi vao dai hoc — University Giai cAc bai clia s§ 403,
Entrance Preparation

V6 Hitu Ha — Khao sat ham s dé chiing
minh bét ding thic nhiéu bién.

© 6 © 66

Tim hiéu sau thém Toan hoc so cip —
Advanced Elementary Mathematics

. ) : Nguyén Vin Linh — Hinh sao Morley.
Tha site trude Ki thi — Pé sd' 9. (Ti€p theo ki trudc).

Hudng dén gidi Dé so 8.

6 ©6 © o ©

©

Cudc thi Vui heé 2011 - Dgt 2.

Biéntdgp : NGUYEN THITHANH M":huar MINHTHG
Tri su, phdt hanh : NGUY'EN KHOABIﬁM VfIANHTHU - Chéban : NGUYENTHmANH
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TRUONG CAO DANG SU PHAM THUA THIEN H"E
odinéiddotaongudnnhdnb;c&mzén Trung

NGUT HOANG NGOC QUY

Hiéu frudng nha truéng

Ban léinh dao nha truéng

a ddoi ngay sau ngay mién Nam hodn toin giai

phong, Tr uomg Cao dang Su phdm Thtra Thién

Hué tir mm truomg su pham v a1 nhiém vu dao tao
lai giao vién cap 2 (THCS) cho cac »ung: mai giai phong
thudc Quang Tri va Thira Thién (giai doan 1976-1979),
tro thanh mét truong Cao ding Su pham dao tao giao
vién cho ca ba tinh Quang Binh, Quang Tri, Thira Thién
(giai doan 1979- 1989), hign na} la truong dao tao da
nganh v nhiém vu trong tam la dao tao va boi dll‘ﬂmb
dm ngl giao vién, can bd quan li cho cac cip hoc tir Mam
non, Tiéu hoc, Trung hoc co so va dao tao nguon nhan
luc cho tinh Thira Thién Hué, cac tinh ban trong khu vue
mién Trung - TAy Nguyén va céc tinh Nam Lao.

35 ndm xdy dung va phat trién (tr 02/7/1976 dén
02/7/2011). nha truomg da dao tao hang chuc ngan gido
vién, can b quan li giao duc va ngudn nhan luc phuc vu
su nghié¢p xay dymg - phat trién kinh té - xd hgi cua tinh
Thira Thién Hué va khu vire mién Trung - Tay |11_uw,n
Nhiéu thé hé hoc sinh cta truomg di trurong thanh va co
nhimg dong gop Ion cho su nghi¢p phat trién gum duc
noi riéng va su nghigp phm trién kinh té - xa hoi noi
Lhung cua dia phmmh va dat nude. Chi tinh riéng vé doi
ngil cyu sinh vién cua truong trong nganh toan da co
nhicu Nha gido Uu td nhu: NGUT Neuyén Hiru Bi,
NGUT Nguyen Phwoe, NGUT Nguyen Khoa Tir, .v.V..
déu la nhimg nha quan i, gido vién gioi, dao tao nlm,u
thé hé hoc sinh chuyen toan o tinh Thira Thmn Hué;
nhiéu cyu sinh vién da tiép tuc hoc tap phan déu dé tro
thanh nhimg can bg lanh dao nhu: Tran Thanh Binh, hién
la Pho Bi thu Thudng tryc Tinh uy Thira Thién Hue; Lé
Ba Trinh, hi¢n 1a Pho Chu tich Uy ban Trung wrong Mt
tran To quoc Viét Nam, V.V..

Nha trudng co bé day vé truym théng day va hoc, chat
lugng dio tao sinh vién ra truong duge sir tin nhiém cao
cua xa hi. Hién nay Cao (Tr.ll’l}:. Su pham Thira Thién Hué
la truomg dio fao da nganh gom: 34 nganh dao tao Cu
nhin Cao dang, 10 nganh dao tao TCCN thuge céc linh
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vure sir pham, kinh t&, ngh¢ thuat, cong nghé, ngoai ngr,
khoa hoc xa hoi, quan tri nghiép vu... D61 ngll giang vién
ctia Trurdomg co chuyén mon, ¢o kinh nghiém giang day va
khong ngimg duoc bo sung dio tao tre hoa, co trinh do
quan li tot...

Truomg da don nhéin nhiéu Huan chuong, Huy chuong,
Bing khen, Gidy khen, Danh hi¢u, Thuong hiéu cao quy.

e Hudn chuong Lao dong Hang Ba nam 1996,

e Huén chuwong Lao dong Hang Nhindm 2001

¢ Huin chuong Lao dong Hang Nhét nam 2011

e 2 Bang khen cua Thu tudng Chinh phunam 2005 va 2009.

e Bang khen cua Bo Gido duc va Dao tao - Giai Nhit vé
“P6i mdi muc tiéu, phuong thire, da dang hoa cac loai
hinh dao tao™ va nhiéu bang khen cua Bo truong B Giao
duc va Dao tao, B) truong - Chu nhiém UBTDTT Trung
uong, Chu tich Tong Lién doan Lao dong Vigt Nam, Bj
thur thir nhat Trung wong Poan TNCS H6 Chi Minh. .. vé
cic thanh tich trong d6i mai phuong thire dao tao, hurp
tic Qudc té, hoat dong van héa van nghé, thé duc thé
thao, hoat dqng comg doan, phong trao thanh nién va
cOng tac Poan..

e Nhiéu Co thi dua xuit sic, Bing khen ctia Cha tich Uy
ban Nhin dan tinh vé thanh tich hoan thanh xuat sic
nhiém vu cong tac hing nim, thanh tich trong dao tao.
hegp tac Quac te, thé duc the thao, .v.v...

e Giay ching nhin Thuong hi¢u Viét vu t, Ciap vang
thuwong hiéu Viét hoi nhip WTO - 2007. Gidy ching
nhan Top 500 Thuong hiéu hang dau Vi¢t Nam - 2008,
Cap vang “Vi su phat trién cong déng” - 2009. Chimg
chi ap dung hé thong quan li chat lugng 1SO 9001:2008
nam 2009, (.up Vang ISO - 2010. Cup Vang “Vin hoa
Pong son™-2010.

Vo nhitng thanh tich gido duc cua nha tricong trong nhimg
nam qua, tricong Cao dang Sw pham Thiva Thién Hue xumg
déng la cai noi dao tao nguon nhan lye ormién Trung.

Gidy phép XB 56 510/GP-BTTTT céip ngay 13.4.2010
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