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{(Nam Binh)

Néi dung cua phuong phép chimg minh
\nay la: Dé chimg minh hinh H cé tinh
chat T thi ta dumg hinh H* ¢6 tinh chdt T roi
chirng minh hinh H” trung voi hinh H.

Trong nhiéu trwémg hop, cich chimg minh
nay cho loi giai ngin gon, sang sia hon
nhimg cach ching minh khac. Sau day la mgt
s0 thi du.

% Thi du 1. (Lop 7) Cho tam giac ABC co
3;;(1':?5". AIE‘(Z':{)[}”. Dung tam gidgce DAB
viong can dinh D (D ndm ftrong tam gidc
ABC); giao diem cua AC va BD la E. Chung
minh rang tam giac CDE cdn.

Phén tich. Trong thi du nay, diém C la hinh
H, CE = ED la tinh chat T, ta dyng hinh H’
cd tinh chat T bang cach ldy diém F (hinh H’)
trén tia doi cua tia EA sao cho FE = ED.

Léi gidi. (h.1)
A

D
B Fs(
Hinh |
Trén tia d6i cia tia EA lay diém F sao cho
EF=ED thi tam gidc FDE can. Ta s& chimg
minh F =C. That vdy, ta thiy

DAB = DBA = 45°, DA = DB, DAE = 30°,

DEA =60°, EDF=EFD=3(F. Do d6 tam gidc
DAF can tai D, tam giac DBF cén tai D,
DBF=15°, Suy ra

ABF = ABD + DBF =45° +15° =60°.

Viy tia BF tring véi tia BC, dén dén F = C, tirc 1
tam giac CDE can. O

% Thi du 2. (Lop 8) Cho M la Jfé{n trong
hinh vuong ABCD théa man diéu kién
MAD = @A =15°. Chirng minh rang tam
giae MBC déu.

Phan tich. Trong thi du mgzdrém M ia hinh H,
tam giadc MBC déu la tinh chart T cia diém M.

Léi gigi. (h2) B

M'=M

D i
Hinh 2 -
Trong hinh vudéng ABCD, vé tam giac déu
MBC. Ta s& chiing minh M=M", That vay,

tir MB=BC, MBC=60°. Suyra M'B=AB,
MBA=30°, MAB=75° nén MAD=15°.

Chimg minh twong ty duge MDA=15°. Do
d6 M' = M. Vay tam gidgc MBC déu. O

% Thi du 3. Cho duong tron (O) ¢d ban kinh
bang duong cao AH cua tam gidc cdn ABC
(AB = AC) tiép xuic voi day BC cua tam giac
(A va O cung ndm trén mdt mea mat phdng bo
BC). Duong tron (0) cat cac doan thang AB,
AC va tia doi cua tia AB theo thir fir tai D, E.
F. Chitng minh rdang hai diém E va F doi
xteng nhau gua AO.

Loi gidi. (h.3)

Goi F' la diém déi xtmg voi E qua AO, I 1a
giao ciia F'E v&i AO. Ta chimg minh F'=F.
Théat vy, do A/ 1a duong trung truc cua doan
thing F'E va O € Al = FO=EO=F'e(0).
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Hinh 3

T A € Al = AF'=AE. Do d6 tam giac
AEF' ¢in tai 4 nén FAI=IAE. Tam gidc
ABC can tai A ¢6 AH 1 BC = CAH=HAB.
Goi tiep diém cua (0) voi BC la K, ta ching
minh duge tr gidc AOKH 1a hinh chir nhat
nén OAH =90°.

Suy ra FAB=2(IAE+CAH)=2.0AH =180°,
Viy ba diém B, 4, F'thang hang, din dén
F' € AB. Nhu thé F'la giao diém cua duong
tron () voi tia _df}i cua tia AR, do do F'=F.
Suy ra E va F doi ximg nhau qua A0.

* Thi du 4. Cho hai duong tron (O ; R),
(O';r) coR>r, tiép xtic véi nhau tgi A. Qua
A vé hai cat F:{p{fﬂ vudng goc voi nhau: cat
tuyén thir nhat cat (O) tai B va car (0') tai C,
cat tuyén thir hai cc‘i:r (O) tai D va cdt ( Q') tai
E. Chimg minh rang ba dwong thing BE,
00", DC dong quy.

Loi gidgi. (h.4)

Hinh 4

» Truong hop hai dudng tron (O) va (O') tiép
xuc ngoai voi nhau.

Gia sit I=BENDC;0,=0'InBD. Ta cén
chimg minh O =0. That vay, ta co
BAD=90° (vi BC L DE) la goc ndi tiép,
BOD 1a goc ¢ tdm cung chin mét cung, suy
ra BOD=90r2=18(° nén B, O, D thing hang.

TOAN HOC
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Chimg minh tuong ty ta duge E,0',C thing
hang. Vi (0), (O') tiép xic ngoai véi nhau tai A

nénAd e OO, tirdo ODA=OEA, nén BD I/ EC.

Tw E0 /1BO,» £ 10
BO, IO,

v ey o T€10 oy
oD 10

50 _0C

BO, OD
Do d6 O latmngaiérpmaaan,d%naénolso
suy ra BE, 00", DC dong quy tai 1.

ma EQ'=0C=r nén BO| == O]D

e Truong hgp hai duong tron (O) va (O)
tiép xuc trong ta chirmg minh tuong ty. O

* Thi dy 5. Cdc duong kinh AB va CD cua
dicomg tron (0) vuéng goc véi nhau. Diém E
thuée dwomg kinh AB sao cho AE . EB=3:1;
F thugc ducng kinh CDsaocho CF: FD=2: 1.
K la giao diém cua AF va CE. Chimg minh
rang K thuge dwong tron (O).

Loi giai. (h.5)

C

D
) Hinh 5 :
Gia sir AF cat duomg tron (O) tai diem thur hai
1a 1, CI cit AB tai M. Tam giadc /CD vuong tai
F
I c6 IF la phan giac trong nén g=§— =g;
ID FD 1
co ar_

ACOMwn» ACID =——=—=2 = CO=20M
oM ID

= BO = 20M, hay M la trung diém cta OB.
Su'yraAM: MB=3: 1, do d6 M = E. Nhu
thé 7 1a giao diém cua AF va CE trdo /=K.
Viy K thuc duong tron (0). O
Moi ban doc gidi cac bai tip sau ddy bing
phuong phap trén.

(Xem tiép trang 8)
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Wrﬁiny dditn W BE THI CHON HOC SINH GIOI
MON TOAN LOP 9 TINH Pl'".' THO

TR NAM HOC 2011-2012 eSS
(Be thi dang trén TH&TT s6 '429, thing 3 nam 2013}

Ciau 1. Gia sir c6 sO nguyén n sao cho
n+26=x3, n-11=y3(x,yeN*,x>y). Khi do
x3-y*=37 & (x—yNx?+xp+y?)=37

x—y=l x=y+1 x=4
= = —

X +xy+yr=37 [y +y-12=0 | y=3.
Viy n =38.
Ciu2.Taco v2a? +a-1=0=2a*=a?—2a+1
va a<l. Do do

" 2a-3 B 2a-3
J2Aa-22 422 2(2-a)+24?

8 2a-3 _\2
ﬁ(ﬁaE+a—l)-ﬁ{2a+3) -/

Cau 3. a) PT da cho tuong duong vai
x?+3x-120 (1)
Bx+1=(x2+3x-1)2 (2)

Bién ddi (2) < x(x-1)(x>+7x+14)=0.

<>x=0 hoacx=1.

b) Tir HPT suy ra
xy+x2=4x2-2y? & (x—y)(3x+2y)=0.

o Néux =y thix’ =1 <x=41.
& 2
o Néu 3x=-2y thi —?=l (vo li).

Viy HPT co6 hai nghiém (x ; y) la (1:1), (=1; =1).
Céu 4. (hinh v&)

a) Trong tam gidc vuéng 4OM c6 AH L OM
nén MA* = MH.MO. Lai c6 AMAC «» AMDA

(g.g) nén %:%::\ MA42=MC MD. Suy ra
MH MC

MH. MO = MC. MD & ~——="""_Dén dén
MD MO

AMHC «» AMDO —MHC=MDO. T giac

OHCD ndi tiép nén duong tron ngoai tiép tam

gide HCD di qua diém O c6 dinh.

b) Goi ACNMB=E, taco AEBCw> AEAB(g.g)
EC

L. (1)
EA EB

Vi AD // MB nén EMC=MDA=MAC
suy ra AEMC «» AEAM (g.g)

EM _EC
— —

FA EM

Tu (1) va (2) c6 EB = EM, nén AC di qua
trong tam G cua tam gidac MARB.

¢) Vi OM = 2R nén tam gidc MAB déu,

MBA=60°, AB=R\/3, OH_2 m-%}g AK=R.

— EAEC=EM? )

M ME S i
K 4K 2 2

i, i

R;IA=—R,
5

M _ﬂ:;{

Ta co AK // MO nén

Lalc-::-E E:bﬂ g =[H=

4 2 AH 5 10
IK=\AK+ Al = Z‘r;e do do

Keé duong kinh M?V cua duong tron ngoal tiép
tam giac BM/ thi sm.’NM— A =MN= M

sin60°
<2 -3y

el 5
421

ngoai tiép tam giac BMI 12 —5—R.
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Gt A

B THITUYEN SINATTTT

VAO LOP 10 THPT CHUVEN TP. Hﬂ NOI

NAM HOC 2012-2013

(Dung cho thi sinh thi vao l&p chuyén toan hoac chuyén tin)
(Thoi gian lam bai: 150 phiit)

Ciu L. (2 diém)

1) Chimg minh ring néu » la s6 nguyén thi
n° +5n*—6n chia hét cho 30.

2) Gia st  1a s6 ty nhién thoa min diéu kién
n(n+1)+6 khong chia hét cho 3. Ching minh
rang 2n? +n+8 khéng la sé chinh phuong.
Ciu 1L. (3 diém)

1) Giai hé phuong trinh

2
x=2y—-—+1=0
x
4
—4xy+4y* ——+1=0.
xl

2) Xét céc sO x, y, z théa man diéu kién
x?+y?+2z2=2012. Tim gia tri nhé nhit cta
biéu thirc M =2xy—yz—zx.

Cau 111 (3 diém)

Cho dudmg tron (O : R) va diy cung BC cd
dinh (BC < 2R). Diém 4 di dong trén duong
tron (O ; R) sao cho tam gidc ABC la tam gidc
nhon. Goi AD la duong cao va H la truc tim
cua tam giac ABC.

1) Buong 1hi:ng chira tia phan glac ngoai cla
goc BHC cit AB, AC lan lugt ta: cac diém M,
N. Chimg minh ring tam giac AMN la tam
giac can.

2) Goi E, F lan luot 14 hinh chiéu cia D trén
cac duong thang BH, CH. Chimg minh
OA LEF.

3) Puong tron ngoai tiép tam giac AMN cit
dwong phan gidc trong cua géc BAC tai K.
Chirng minh rang dudng thing HK luén di
qua mot diém c6 dinh.

Ciu IV. (1 diém)

Tim cac s nguyén duong x, y, z thoa man
dieu kign (x+1)(y+z)=xpz+2.

Ciu V. (1 diém)

Cho tir gidc ABCD ngi tiép dudmg tron bin
kinh 2em. Chimg minh trong s6 17 diém
A, A4, Ay bat ki nim trong tr gidc ABCD

luén ¢6 thé tim duge hai diém ma khoang
cich gilra hai diém d6 khéng 16n hon 1em.

vU QUOC LUONG (Ha Ngi)
(Suu tdm va giéi thiéu)

" 1 2
Ciau 5. Pat .:c=u1~,y=—,z=l thi x, y, z duong
a b ¢

va x + y +z = 3. BPT cin chimg minh tr&

1 1 1
+ i >3 (1)
Jo+x+y z+y+z Joetzex

Ta chimg minh dugc BDT
(x+y+1)>23(xy+x+y) voi moi x, y.
Ding thirc xay ra khi x =y =1. Do d6

thanh

I V3
_'U,J—_'_Tyzx+y+z ‘v’x,y}ﬂ.
TOAN HOC
4 . C]'mt;e 430 (4-2013)

1 V3 1 B
Dz+v+z vzt oetz4x z+aH

Goi vé trai cua (1) 12 4, ta cé

Aaﬁ(l+l+lJ

x+y+l y+z+l z+x+1

Tuong tu

9
2\E'Z(.bc+y~i~z}+3 =g {Cpen)

(Ap dung BDT |4. l+i2
m n p mintp

Vm,n,p>0).

Ding thirc xdyrakhix=y=z=1 haya=b=c.

NGODUCTHODUONGMINHCHAU
DD+ J986885389
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tot nghiép THPT
va thi vao

é thi tuyén sinh Dai hoc, Cao dang mén

Toéan trong nhimg nim gin diy thudmg
xudt hi¢n nhimg cau kho nhim phén loai hoc
sinh, trong d6 c6 dang toan tim gia tri 1on
nhit, gia tri nhé nhat cua biéu thirc ba bién c6
diéu kién. Trong bai viét nay, chung t6i xin
néu cach glé’u dang toan trén theo hudng sir
dung mét s6 BPT co ban (BDT Cauchy,
BDT Bunyakovsky, ...) va diéu ki¢n da cho
dé dua VIE;C danh gia biéu thire nhiéu blen vé
danh gia biéu thirc mdt bién trén K 1oi sir
dung dao ham dé khao sat ham sb mét bién nay
trén K dé tim glatn Iém nhat, gi4 tri nho nhét.

Sau day 1a mt s6 thi du minh hoa.
* Thi du 1.
théa man x > z. Tim gia tri lém nhat cia biéu
thie

Xét cac so thuc dwuong x, v, z

X ¥ " 4

P= =+ + |- ;
JEI+yE \fy ez Vz+ux

Lai giai. Taco

1
P= + : + 1

2 2 x.
RGRTORE
x y
Pit a=2,b=2,c=%. Khi 46 abc=1,c21 va
X ¥ z
1 1 1

P= + : .
+a2  J1+bp2  l+¢
Vi abc=1,c21 nén ab <1. Ta chimg minh
] ] 2
+ < 1
Tod Al i M

That vay, ap dung BDT Bunyakovsky ta ¢6

< 2[ : + ! )
JV1+b? 1+a? 1+5b2

NGODUCTHODUONGMINHCHAU
DD - J986885389

httr ;/lethidieuviolet.vn/

RSujouNGIBATDANEYHUCIVATDRD
DG Tim,

g

Gm TR, Ld NINHAT, :
R‘l‘ ‘Nﬂ% NHAT -

| w Hlﬁe
DH Vinh)

Mat khac,
1 " 1 _ 2 (a—b)*(1—ab)
l+a* 1462 l+ab  (1+@)(1+b*)1+ab)

luén ding véi ab <1.

Suy ra BDT (1) diing. Ping thirc xay ra khi
va chi khi a=5.

Ap dung BT (1) va gia thiét abe =1, ta cé

e b . B B . | :2«E+1‘
Ji+ab l+¢ JHJ Vi+e l+c
C

2JE+1
Xét ham f(c)= trén [l;+%). Ta cé
2- I
Se)= 3 [(c)=0= c=4.
2(1+c)Vel+c +71e)
Ta c6 bang bién thién
& | 4 +on

F%e) + 0 -

re| _~7 ~J5\

Tir bang bién thién suy ra P <+/5, déng thirc

xdy ra khi c=4,a=b,abc=l<:>a=b=%,c:4.

Véy min P =v"§ , dat dugc khi x=2y=42.0

*Thidy 2. Cho x>y>z>0. Tim gid tri
nho nhat cia biéu thire
P e B : n
x—=y ¥—2z Bz(vxz-—z)
L gidi. Ta co
, TOAN HOC
S4 430 (4-2013) ' Cludilre 5
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2
z (E]
Pt g 2 4 A2 '
x y z
Data':l,b:—z— —-* Khidé O<a,b<l,
X y z
v2
sl phoiiyh Pl g B
1-a 1-b 8(Jc-1)

Ap dung BPT Cauchy, ta c6

g h . 2Jab 2vab
1-a ]—b_J{l—a){l—b}_j“_aﬂ_b)
_ 2Jab _ 2Jab @

l_a+h ]_ﬂ

2
Ap dung BDT (2) va gia thiét abc =1 tac6
Wab & 2 & 2 +16
\Vab 8(Je-1) Je-1 8olc-1) 8(o-D)

cz+16
Xét ham g(c) = trén (1; +00) thi

o) 32 —dcyc—16 (JE 21M+2c+«6+31
16Jc(ve-1)? 16vc(ye—1)? '

glc)=0=c=4.

P

Lap bang bién thién cia ham g(c) trén (1; +)
suy ra P >4, dang thirc xay ra khi va chi khi

1
a=b, abc=1, c=4<:>a=b=5, c=4<>x=2y=4z.

Viy min P = 4, dat duoc khi x=2y =420

* Thi dy 3. Xét cdc s6 thue dwong x, y, z
théa mdn x*+y*+z*=1. Tim gia tri nho nhat

cua biéu thirc

Léi gidgi. Ap dung BDT Cauchy ta ¢
1 5 1 5 2 =
\/x3+xy ny?—i—xy ﬂ{x2+xy)(y-’+xy)

TOAN HOC
6 ' Cludilpe SO 430 (4-2015)

= 2 P :
\/fﬂywz try X2+
2
Ding thirc xay ra khi va chi khi x=y.

3)

Ap dung (3) va gia thiét x> +)* +22 =1 taco

2 23 2 23

P2 —— +—.
Jxi+y?  z+l R
2 23
Xét ham z)= +—— trén (0;1).
TR PO el T

2z Z\E
Tacd £(z)= B
aco ['(2) AW (+2)
2z(1+z}n2 z\f—(]_z W1- 22
(1+2)*(1-22 ),,’1_22 !
F2) =0 22(1+2) —23(1-2W1-22 =0
—8z2+9z-3=0

o 4z

& (22-1)(222 -4z43) =0 z=15.

Lap bang bién thién cua ham flz) trén (0 ; 1)
tacd P2 S—B\E, dang thirc xay ra khi va chi

5 3 1
+z =l<:>x=y=?, Z=—.

1
P s e
FeES gD 7

—

! 3 : :
Vay min P ___&f_’ dat dugc kh x=y=£* z==0
3 2 2
* Thi du 4. Xét cdc 56 thue a=>b2c>0
thoa man a+b+c=1. Tim gia tri nho nhat
ctia biéu thurc
X0 B e .
Vb+c 5J5a+5bh

c+a
Léi gidi. Trudce hét ta chimg minh BDT

a 4 b 22! a+b
‘Jb+r: 'dc-i—a a+b+2c

voi cac so thue duong a, b, ¢ théa man
a+b=2c. That vdy, ta ching minh véi cac
sba, b, x,y, m, nthi

(@ +b3)(x3 +y3 Y (m? +n®)=(axm+byn)*

P:

(4)

*)

https://tieulun.hopto.org
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That vay ap dung BDT Cauchy ta cé

@ X " 3aomn
@+ 4y nPan Y( BB PN )
b » . " 3byn

T T 2
F+b 4y e Y BN+ X )
Cong theo vé hai BDT trén ta duge BDT (*).
Ap dung BDT (*) ta duoc

f— b 2
\( (@(b+c)+b*(c+a)) = (a+by.
b+c c+a

(a+by da+by

Mat khac aia+b)+da® +b)

4 - 2
= {a—h}z('aer—Zc) <0. Do dé
" i (a+b)’
h+f +a ab(a+b)+c(a +b%)
(a+b)? _ 4(a+b)
- [a+h)*+c(a+b)2 T a+b+2¢
4 2

Suy ra BDT (4) dung. Pang thirc xdy ra khi
vi chi khi a=b. Ap dung BDT (4) va gia
thict a+bhb+c=1,tacod

P32 ath 24 =2~Jl—c+ 24
" Na+b+2c 5V5a+5h 1+e V51—
WJl-¢ 24 |
Xét ham f(c)= tren [(];-{J
s Ji+e 5(\4'

-10\/’_(1-c)+12(1+c)m

sVs(1-e2)1-¢2
F)=0e -10J5(1-c)+12(1+cW1+¢ =0
< 36¢* —17¢2 +358¢—89=0

Taco f'(c)=

< (4e—1)(9c? —26+89}=0¢:>C::1—,

Lip bang bién thién ham sé fic) trén [0;%]

ding thirc xay ra khi va chi

suyra P2

78
515

khla—% a=ha+b+c=1<=a=b= ]

oclm

e 3
Vay min P =—-—— t dugc khi a=b==,
¥ ik dat dug 2

i
4

% Thi du 5. Cho cde 56 thue dwong a, b, c.
Tim gid tri nho nhdt cia biéu thire

- L’JE 2 bE = 4':._!
(@a+b)? (b+c) 3c+a)
Lai giai. Ta co
1 1 4
— b 3 + 3 + 7
[1+—J (1+5J 3[1+f]
a b ¢
’ b & a = :
Pat x=—, y=—,z=—. Khi d6 x,y,z 1a
a ¥ c
caic sb duong théa min xvz=1 va
s + : + g a chim
(1+x) (+y)? 3(1+z) .
minh ——4—1 > 1 )
(1+x)* (A+y)? 1l+xy

Thit vay, BDT (5) <> xp(x—y)* +(1-xp)* 20,
luén dung. Pang thirc xay ra khi va chi khi
x=y=1. Te BDT (5) vixyz=1tacd

1 4 z 4
= -

P> + s
1+xy 3(1+z) 1+z 3(1+z)
Xét ham f(z)——+ T trén (0; +o0).
l+z 3(
4 1 4 (z=1)(z+3)
T — - = :
208 712) (z+1? (1+z2)* d+z)y*

f(z2)=0z=1 (doz>0).
Lép bang bién thién cia ham f{z) trén (0; +0)

2 .
ta suy ra PEE’ dang thac xay ra khi

x=y=1
z=1

Viy minP=—§—, dat dugc khi a=b=c¢.0

x=y=z=1 haya=bh=c.

Madi cac ban hdy giai cac bai tip sau diy theo
phuong phap trén. -
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BAI TAP
1. Xét cac sd thuc dwong a, b, ¢ thoa man
ab+bc+ca=1. Tim gia trji 16n nhét cua biéu
thirc
a b ic

= + + :
l+a? 146> l1+¢?

2. Xét céc so thuc a, b, ¢ thudée doan [%, B:I,

Chimg minh ring

a b i 7

i

a+b b+c c+a 5
3. Xét cac sb thuc x, y, z thude doan [1; 9]

théa man x > y, x > z. Tim gia tri |6n nhat va

gia tri nho nhat cua bidu thie
4
Poetobed .
x+2y y+z z+x

4. Xét cac s6 thuc a, b, ¢ thude doan [0; 4]

théa man abc=1. Tim gia tri 16n nhét cua
biéu thirc

| 1 1
J+a2 +J]+,52 & +¢
5. Xét cac sb thuc x, y, z thuc doan [1; 4]
théa man x>y, x>z Tim gid tri nho nhét
ciia biéu thirc

P=—= 4+ ¥  Z (CauV,knéia,2011)
2x+3y y+z z+x

P=

MQT PHUONG PHAP ..(Tiép trang 2)
BAI TAP

. (Lép 7) Cho tam gidc ABC vdi trung tuyén
AM Cidc tia phan gidc cua cic goc AMB,
AMC theo thir ty cit AB, AC tai E, F. Chirng
minh rang EF // BC.
2. (Lop 7, 8) Goi H, G, O theo thir tu la tryc
tam, trong tdm, giao diém cua ba duong trung
truc cua tam gidc ABC. Chimg minh ring H,
G, O thing hang va GH = 2GO.
3. (Lop 8) Hai dudng chéo AC, BD ciia hinh
thang ABCD (AB // DC) cat nhau tai O. Hai
duong thang AD, BC cit nhau tai /. Goi M, N
lin lugt 14 trung diém cia 4B, DC. Chimng
minh bén diém O, I, M, N thang hang.
4. (Lop 8) Cho tam giac E‘Iéu ABC, trén céc
canh AB, AC tuong {mg lay cac diém M, N
sao cho chu vi tam gidc AMN bang nira chu vi
tam giac ABC; O la trung diém cua BC.
Chimg minh ring MON =60°.
5. (Lop 8) Cho hinh vuéng ABCD, qua giao
diém O ciia AC va BD ké dudmg thing a cit 4D,
BC lan luot tai E, F. Ké Ex // AC, Fy // BD; Ex,
Fy cit nhau tai /. Tim qu¥ tich cac diém / khi
dudmng thing @ quay xung quanh diém O.
6. Cho tam gidc ABC néi tiép duéng tron (O)
va mot diém M thugc duong tron. H, 1, K theo
thir ty la hinh chiéu cua M trén cic dudng
thing AB, BC, CA. Chimg minh ring ba diém
H, I, K thang hang.

TOAN HOC
8 ‘ Cludilpe S8 430 4-2013)

7. T dlem A & ngoai dudng tron (O) vé hai
tiép tuyén AB, AC va cat myen AMN téi
duomg tron. Goi / 1a trung diém cua day MN;
BC cit AO, OI theo thi ty tai D, E. Chimg
minh nim diém M, N, D, O, E cung nam trén
mot dudng tron.

8. Trén nua duong tron (O) dudng kinh AB
an diém C, ké CD | AB. V& dudng tron (/)
tlep xuc voi cac doan thing CD va AD tai £
va F, nep xuc voi nira duong tron (O) tai K (7
va A cling nim trén mét nra mat phing b
CD). Chimg minh ring ba diém X, E, B thing
hang.

9. Hai dudng tron (O ; R), (O';r)tiép xiic
trong tai 4 (R > r). Duong nbi tim 0O’ cit
hai duong tron 4y lin luot tai cac dlem thir
hai 1a B, C. Chitng minh r{mg tiép tuyén
chung ngoai cua cac duong tron dudng kinh
O0', BC di qua A.

10. Gia su dlm'ng tron (O) ndi tiép tam giac
ABC tleP xuc vai BC tai D; (1) 1a du.'fmg tron
bang tiép tam gidc ABC tuong (g voi dinh
A, (I) tiép xtic véi BC tai E.

a) Chimg minh ring BD = CE.

b) V& tiép ruyen voi dudng tron (/) song song
voi BC va tiép diém 1a F, tiép 1uyen nay cit
AB, AC rai M, N. Trén doan MN liy K sao
cho NK = MF. Chimg minh cac dudng thing
FD, KE déu di qua diém 4.
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b-] - £
“he sete TRUGC Ki THI
PE SO 7
(Thoi gian lam bai: 180 phiir)

PHAN CHUNG

Céu 1 (2 diém)
Cho ham sb

y=mx' =3m+(2m+1)x+3-m (1)
1) Khéo sat su bién thién va v& d6 thi ham sé
khim= 1.
2) Tim m dé ham s& ¢6 cuc dai, cuc tiéu. Tim
gia tri 16n nhdt cua khoang cich tir diém

M[—E ?5] dén duong thing di qua hai diém

cuc tri cua h:'Exm s0 (1).

Ciu 2 (1 diém)

Giai phuong trinh
.?.c053x+cnsx—l—ﬁ(Zcosx—l}sinxzﬂ.

Ciu 3 (1 diém)

Giai phuong trinh

4+l log 1 (¥ —2x+3)+2-+ log, (2[x~1+2)=0.
3

Céu 4 (1 diém)
Tinh tich phan 7 = j—]-ﬂi
Fx2—-In?x
Ciu 5 (1 diém)
Cho tr dn:n ABCDc6 AB=a, AC=b,AD=¢

va BAC' CAD=DAB=a. Tinh thé tich khdi
tr dién ABCD.
Cau 6 (1 diém) Gia st x, y, z 1a cic sd thyc
duong thoa man x?+y*+z?=3. Tim gia tri
nho nhit cia biéu thirc
2 2 2

pX¥ +1+y +l+z +1 1 :

X+y+z

¥ z x

PHAN RIENG
(Thi sinh chi duwgc chon mgt trong hai phén A hodc B)

A. Theo chuong trinh Chuin
Céu 7.a (1 diém)
Trong mit phng toa d6 Oxy cho diém P(3; 0)
va hai duong thing d,:2x-y-2=0;
dy: x+y+3=0. Goi A la duong thing di qua
P cit d,, d, lan lugt tai A va B. Viét phuong
trinh cua A biét rang PA = 2PB.
Céu 8.a (1 diém)
Trong khong gian voi h¢ toa d§ Oxyz cho hai
x=1+¢

——1—1 Vi db: x3_y-l s
i 4 2 4
Xac dinh Aed, va Bed, sao cho AB c6 d¢
dai ngin nhat,
Cau 9.a (1 diém)
Tir cac chir s6 0, 1, 2,..., 9, viét ngau nhién
mét s ty nhién c6 6 chﬁ 50 khac nhau doi

mot, Tinh xac suat dé cac chirs6 0, 1, 2 ¢6
mit trong s6 viét dugc.

duomg thing dl: 4y

B. Theo chuong trinh Ning cao
Céu 7.b (1 diém)

Trong mat phing Oxy cho elip (E):-Ji%zl va
a

duong thing A: ﬂJH—ﬂy—l =0 trong dob
az b2

X, ¥o 14 toa do ciia mot diém nam trén (E).

Chimg minh ring tich cac khoang cach tir cac

tiéu diém cua (E) tdi A bing b°.

Céu 8.b (1 diém)
Cho mat phing (P): x +y + z — 1 = 0, diém
y=1 z

: X
1 a duong thing d:—= i
) v g g gy

Viét phuong trinh dudng thing A di qua
diém 4 nam trong mat phang (P) sao cho goc
gitra A va dla nho nhAt.

Cau 9.b (1 diém)

A(l;1;—

Chimg minh ring sin2x< - , VOl xe(U;E}.
3x—x* 2

TRAN VAN HANH
(GV DH Pham Van Dong, Quang Ngdi)
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HUONG DAN GIAI PE SO 6

iu 1. 1) Ban doc tir giai.

. J(y-2)x-y-1=0
e {x2n2x+y2—4y+5—m3=0
3
=24 — "
=17 x-1 &
(x-12+(y-2) =m?

(do x =1 khéng la nghiém cua h¢ ).
Tr(*)suyrayeZ < x—1e{xl;+3}
< xe{-2:0;2:4). Do d6 (C) c6 4 diém
nguyén A(2:5); 3(4;3{}; C(0;-1); D(-2;1). De
thay A4 va C; B va D doi ximg qua tam /(1;2) cua
(C), nén hé co ding 4 nghiém khi 4, B € (C)
o IAP=1B= m* & m? =10 & m=+10.
Céu I1. 1) PK x23. Tap nghiém cua BPT da
cho la [4;+oc) .
2) Pua PT di cho vé dang
4cos? 2x—6¢0s 2x+2cos2x.cos x=0
&> c082x(2(cos? 2x—1)+(cos x—1))=0.

Ddp so. .r:g-i-%;x:ﬂm (keZ).

2
Caun lll./ = le—ﬁsin2x+2c052x dx
0

\f(smt—-v,_oosx}zdx ]“Slnx— 3msxid.t.
0

l:u_.._.rd =

Trong [0;%] thi sinx—+v3cosx=0 ¢:>x=§.
Do do

= ]'(binx—u@usx +

L]

=3-3

(sinx —J3cosx

[ ]

o 1
ChulV.e Vynax =Vcuny =54458c

=a-‘\fﬁ

3

TOAN HOC
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e Luu y tam giac BKA4 vuvfmg tai K.
'IAIBK ﬂ'\j_

S 48K 6
Ciiu V. e Néu x = 3 hodic y2 3 hoic z> 3
thi P>3.
e Néu 0<x,y,z<3 thi

d(f,(AuBK)}—— (4, (A1BK))

7 3 9 7 3 9 1

—_—+ — =t —=—

x ¥ # 3 9 27 3
nén P> 3.

Tacé P =3 khi x=y=z=3. Viy minP=3.
Ciu VLa. 1) Diém 4 & dau bai phai co toa
dd (—1:6). Puong tron co tam 7 (1;2), ban
kinh R = 2+/5. Hinh chit nhét noi tiép trong
dudng tron ¢ tim chinh 14 /. Vi C déi ximg
A qua I nén C(3;-2) va AC=445.

Ha BH 1L AC (HeAC) thi S5c0 =28 4sc

s AC BEL w30 =5 B 2s]3,
45

PT dudng thing AC cé dang 2x+y—4=0. Tur
diéu kién d(B,AC)=+/5. B nim trén dudng
tron (/, R) va c6 hoanh do 4m, ta tim duoc
B(-1—3;1+243). Khi d6 D(3++/3;3-23).
Viy toa d¢ cic dinh cua hinh chir nhat can
tim 1a A(=1;6); B(—1-+/3;1+2V3):C(3;-2) va
D(3++/3;3-243).
2) PT dudng phan giac goc tu tao boi (d,) va

1 10

X— +

d Fd 3
11 10 =2
Céu VIlLa. S6 kha ning lay 4 bi tir hop 12 bi
la C!, =495 (cach), suy ra N(Q)=495.
Céc trudmg hop liy dugce 4 bi trong d6 s6 bi
do 16m hon s6 b1 vang nhu sau:

(dy) la

» 4 bi 1y dugc khéng cé bi vang,
(Xem tiép trang 14)
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PnUaNG PHAP

GIAXI TOARN

huong trinh ham (PT ham) la mdt loai

todn hay va khé. Chinh vi 18 do ma bai
toan PT ham thudng xuit hién trong cac cudc
thi Olympic todn. Trong qua trinh giang day
tac gia bat gip mot dang PT ham kha dep va
dac biét xin gidi thi¢u cung ban doc.

Tim tit cd cic ham so [ :R — R thod mén
flxmzyr)=xtflx*)2yf (y') ¥x,peRs
munell"  k,leN,m>k,n>l.

Pé tién hanh giai bai toan trén ta 1am nhu sau:
e Ching minh tinh chit f(x+))=f(x)+f(»)
cho ham da cho.

e Dya vio ding thie f(x")=x*f(x"*) ta
tinh mdt trong nhirng biéu thirc sau theo hai

cich khc nhau f{(x+1)"); /{(x+1)" +{a=1)");

FGe=))of (e 1) =x7),

PT roi suy ra ham Tlx])-

Tir d6 lap

Sau ddy 1a mét sé thi du minh hoa cho PT
ham da noi trén.

% Thi du 1. Tim tat ca céde ham s6
thoa man

S(x2=y)=xf(x)-f(»).Vx,yeR (1)
Lai gidi. Cho x=y=0, tr (1) suyra f(0)=0.
Cho y=0, tir (1) suy ra f(x*)=xf(x),¥xeR
Cho x=0, tir (1) suy ra f(-y)=—f(»),WeR,
chimg to f 1a ham lé. PT ham da cho tro
thanh

F(2=y)=f(2)+f(-y).VnyeR
= f(x+y)= f(x)+f(y},‘v‘xiz 0,vyeR.
Lai co f(—x? +y):f[—(x2—y))=—f(x2 -y)

fR-R

iy

=(/(x)-F(¥))=f(-2)+S(»).VxyeR
suyra f(x+y)=f(x)+f(y),vx<0,¥yeR
f(x+y)=f(x)+f(»)
Tinh 7](x+)) theo hai cach. Ta ¢6

Tém lai Vx,yeR.

A1) = £ (22 +2041) = £02)+ £ R0+ 1)
=xf (x)+2f(x)+ f(1) (1.1)
A1) =) £ () =(e+1) (£ ()4 (1)
=xf(x)+ f(x)+x(1)+ /(1) (1.2)
Tir (1.1) va (1.2) suy ra f(x)=x/(1) hay
f(x)=ax,VxeR, ala hﬁng sb.
Thr lai ta thiy ham f(x)=ax thoa man PT
ham da cho. Vay f(x)=ax,YxeR.0O
* Thi du 2. Tim tdt ca cac ham sé f:R—R
thoa madn
f(2+ ) =x(x)+3(»).Yx,yeR (2)
Lai giai. Cho x =0, tir (2) suy ra
f(»?)=x(y),vyeR.
Cho y=0,nr(2)suyra
f(x?)=xf(x),VxeR.
Do d6 PT ham da cho tré thanh
F(x2+y2)=f(x*)+f(¥?),vx,yeR
=4 f(x+y}=f(x}+f(y),‘v‘x.y 20 (2.1
Thay y boi —y vao (2) ta duge
£(5+52) =5 (x) -3 ().
-y)=3f(y),VyeR
= f(-x)=—f(x),VxeR, chimgto f 1a ham

Tudésuyra —yf(

TOAN HOC
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$6 1é. Do d6 vai moi x>0,y <0 tacd
fx=y)=f(x+(=»))=S(x)+ 1 (-¥)
=f(x)-F(»)=2/(x)=Sf(x-y)+f(¥)
::»f[(x—-y}+y)= f(x=y)+ f(»), suyra
_f(x+y] =f(x)+f(y).‘v’x2 0,vy<0 (2.2)
Véaimoi x<0,y<0 taco
f(x+y)==f(=x=p)==(S(=x)+ /()
=—(-f(x)-F(»)=f(x)+f(¥) 23)
Két hgp (2.1), (2.2) va (2.3) ta dugc
f(x+y)=f(x)+f(»).Vx,y e R. Tuong tu
thi du 1, tinh f((x+])2] theo hai cach suy ra
nghi¢m f(x)‘—* ax,YxeR.O
* Thi du 3. (USAMQ 2000). Tim (it ca cdc

ham so R — R thoa man

f(x*=2*)=xf(x)-»
Lai gidi. Cho x=y,tir(3)suyra f(0)=0.
Cho x=0,tir(3)suyra f(=?)==(y). ek
Cho y=0,tir (3)suyra f(x?)=xf(x),"xeR
Do d6 PT da cho tré thanh
f(x2-y?)=f(x?)+ f(=»*).Vx,yeR=
f(x+y)=f(x)+f(y),¥x20,¥y<0(3.1)
Lai thay x b&i —y vao (3.1) ta duge
0=7£(0)=f(-y)+ f(y),‘ﬂ'y <0, suyra
f(=y)==1(), 9y 0. Viy f(-y)=-f(»),
vy e R, chimg to ham / 1é. Lai co
f(x—y}=f(x"*(—}’}):f(x)"'f(—}’)

= f(x)-f(»).¥x20,¥y >0

:>f([x—y]+y)=f[x—y}+f(y),‘v’x20,y20
= f(x+y)=f(x)+f(y).VxeRW¥20 (3.2)
Kéthop (3.1), (3.2) vahamflésuyra f(x+y)
=f(x)+f(), ¥x,y € R. Tuong ty hai thi du
trén ta duge f(x)=ax,VxeR.0

vf{y).Vx,yeR (3)

TOAN HOC
* CTuditre SO 450 (4-2013)
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Nhén xét. Tir ba thi du trén ta thiy viéc chi ra
tinh chat cong tinh clia ham da cho la kho
khin hon viéc 1dp PT tim ham. Diéu d6 cang
kho khin hon khi m, n 1a cac s6 chin.

% Thi du 4. (T12/412. TH&TT). Tim tat ca
cdc ham so 1R — R thod man
f(+y3)=x2f(x)+y2f(»v).Vx.yeR (4)
Loi gidi, Lan lugt cho x=0, y=0 ta dugc
F(?)=»2f(y) va f(¥*)=x2f(x). Do d6
PT (4) d cho trd thanh
F(2+y3)=f(x*)+f(»*).Vx,yeR
:>f{x+y) = _f'{x}+f(y),'v'x,ye R.

Tinh f{(x+1)’ +(x~1)') theo hai cdch nhu sau

(1) H{x1)' )= £ (220+6x)= 1 (2} £ (63)
=2f(x*)+6f(x)=2x2f(x)+6/(x) (4.1)
A1) + (=1 ) = (e+1) )+ £ (1))

=(x+1)’ f(x+1)+(x=1) f(x-1)

{2+ 2x+1)( £ (x)+£ (1) H{x2~2e41)( /()1 (1))
=(2x2+2) f(x)+4x(1) 4.2)
Tir(4.1) va(4.2) taco

2x2f (x)+6f(x)=(2x2+2) f(x)+4x/(1)
= f(x)=f(1)x=ax, ac R

Thir lai ta thiy ham f(x)=ax thoa man PT
ham da cho. Két ludn f(x)=ax,VxeR.O

*Thi du 5. Tim tat ca cdc ham 50
f: R —= R thea mdn
F(x+ %)= f(x)+ 3 (). VryeR (35

Léi gidgi. Cho x=0,y=1, tir (5) suy ra f(0)=0.
Cho x=0, tir (5) suyra f(3*) =y (3*).¥reR
= -f((=))=f ((=)')=1(#)= (%), <R

= f(-y*)=~f(*).Yy#0. Vay f 1a ham
1&. PT ham a3 cho dugce viét lai dudi dang
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flx+py*)=Ff(x)+f(»),vx,yeR, suyra

f(x+y)=f(x)+ (), vxeR,¥y20 (5.1)
Taco

flx+y)=f(-(x-y)==S((=x)+(-»))
= “(f'('f}+f(—v}) =~(=f(x)-7(»))
f(x)+f(y).VxeR,Vy<0 (32
Két hop (5.1) va (5.2) duge
f(x+y)=f(x)+f(»).¥x,yeR.

Tinh f((x+1)" +(x~1)") theo hai céch:
_j"[{x+ 1)’ +{x—l)4)= F(2x*+12x2 +2)

=2f(x)+121(x2)+2/(1)
=2xf () +12f(x2)+2£(1) (5.3)

Al (=)= £((x+1)" )+ £((x-1)°)

= (e 1) £((x+1)" )+ (x-1) £ (x-1))
=(2c+1) £ +3x243x+1)H x-1) £ (2 =3x+3x-1)
=2xf () + 6/ (x?)+6x1(x)+2/(1) (54)
Tir (5.3) va (5.4) ta ¢6
f(x*)=xf(x),vxeR (5.5)
Tiép tuc thay x bai x + 1 vao (5.5) ta duoc
f(x2+2x+1)=(x+1)( f(x)+ (1)
= f(x2)+ 2/ (x)+ (1) =(x+1).f(x) +(x+1) £(1)
= f(x2)=(x-1)f(x)+x (1) (5.6)
Tir (5.5), (5.6) suy ra xf(x) =(x—1) f(x)+x/(1)
x]-——xf[l)=ax,‘a"xER. Thi lai, ta
thiy ham nay thoa man phuong trinh da cho,
Véy ham can tim 1a f(x)=ax,vxeR.0

*Thi du 6. Tim tat ca cdc ham 50

f:R—R thoa min

F(x5+3)=x2f(2)+ 21 (1P),Vx.yeR (6)
Lai gidi. D& chimg minh dwoc f[x+1)=/{4+/()),
Vx,yeR va f(x°)=x2f(x}) VxeR.

By gt ta tinh f{(x+) +{x—1') theo hai céch.

Pat ¢ =(x+1)" +(x—1)" = 2x5 + 207 +10x.
Taco f(r)=2f(x%)+20f(x*)+10/(x)
=2x2f(x3)+ 20 (x?) +107(x) (6.1)
Mat khac f(r)=f ((x+1)5)+f((x-1)5‘)

= (x4 1) (x4 1))+ (x=1) £ ((x-1)")
=2x2f(x?) +6x2 f(x)+12xf (x* )+ 4xf (1)
+2f(x*)+6f(x) (6.2)

Tir (6.1), (6.2) suy ra

9F(x*) +2£(x) =3x21(x) +6x1 (x?) + 2/ (1),
YxelR (6.3)
Trong (6.3) thay x boi x + 1 ta dugce

9f((x+1)°)+ 2/ (x+1)=3(x+1)" £ (x+1)
+6(x+1) £((x+1)")+2(x+1) £ (1)

S 9f(23)+271(x2)+297(x)+11£(1)
=9/ (x?)+17£(x)+3/(1)x* +18xf(x)
+12f(1)x+11£(1) +6/(x2)
SAf(x)+7/(x2) = £(1) 2 +6xf ( x) +4/ (1) x (6.4)
Trong (6.4) lai thay x boi x + 1 thi duoc
4f(x+l)+?f({x+l)2]= () (oc+1) +6(x+1) £ (x+1)
+4f(1)(x+1) & 7f(x2)+18f(x)+111(1)
= ()2 +127 () x+ 111 (1) +6xf(x)+6/(x)
< Tf(x2)+12f(x)=fF(1)x2+12 /(1)
+6xf(x) (6.5)
Tir (6.4) va (6.5) suy ra
f[x)=f{l}x=ax,VxER.
Thir lai ta thay ham sd nay thoa man PT da cho.
Vay nghiém cia PT1a f(x)=ax,vxeR.0O

Binh lugn. Qua céc thi du trén ching ta thay
nghiém cua PT ham d3 néu co dang
f(x)=ax,¥xeR. Ti PT tong quat véi viéc
chon cac gia trj cu thé cia céc luy thira thi ta
dwoc cac bai toan trong (ng.

; TOAN HOC
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BAI TAP
Tim tit ca cdc ham s6 f:R — R thoda min
maot trong céc phuong trinh sau

S(x=y?)=f(x)-ySf(»).9x,yeR.
SR +y)=x(x2)+ f(y),Vx,yeR.
SR =) =xf (22)-pf (). V5, y e R
S =)= (x) - (), Vx,y eR.

Fadd (3] —

b

 f(x=y*)=1(x)-yf(»*).Vx,yeR.
S(x+y)=f(x)+ ¥ f(»),Vx,yeR.
 f (=) =2 f()-2f(»),Vx,yeR.
f(x*=y)=2f(x)-»1(»).¥r.yeR
S+ ) =2 () + ¥ () vy eR

10. _}'"(xT —y"') =x5f(x2)—y5f[y2),‘?’x,ye]]§.

@ = o W

N

HUONG DAN GIAI PE S0 6... (Ticp trang 10)
Liy dugc 4 bi do: ¢c6 C# cich; lay duge 1 bi
do, 3 bi xanh: cé CL. Cj (céach).

Ly duge 2 bi do, 2 bi xanh: ¢c6 C2.C3? (cach);
ldy drore 3 bi do, 1 bi xanh: ¢6 C1. C|, (cach).

e 4 bi lay duge ¢6 dang 1 bi vang,

Léy duwge 2 bi do, 1 b1 vang, 1 bi xanh: co
Cz. C\.C! (cach).

Lay dugc 3 bi do, 1 bi vang: ¢6 C2.C} (cich).
Ta cd N(A) = C4+CL. C3+C2.C2+C1.C}
+C2.CL.CL+C1.Cl =275,

Dids Bldy=t o215 L2,

N() 495 9

Lueu v. Co thé tinh xde sudt ciia bién cé A:

" Trong so 4 vién bi ldy dwpe so bi do khéng
{ém hon s6 bi vang". Khi dé P(A) = g, tir do

5
P(A)=>.
(A) 5

Ciu VLb NPT (B)la +2o o1
AU Y. i —t—=],
108 81

2) Piém B(x;y:z) €(S) va tam gidc OAB

43y né x2+y?+z22-4x-4y-4z=90
eunén | o »_ g2 - 4p?
TOAN HOC

14 * Clusifpe S0 450 @209

x2+y 422 =4(x+y+2z)
Soxt+y?+z2=32
(4-x)2+(4-y)? +22 =32
x+y+z=8
S axt+y?+22=32
x+y=4,
Tim dugc B(0;4;4) hoac B(4:0;4). Tuong
img PT mit phang (O4B)1a x—y+z=0 hoic
x=y-z=0.

Ciu VILb. S6 c6 5 chir s6 can lap: abcde
(a#0); abcde 13 < (a+b+c+d+e)3.

e Néu (a+b+c+d):3 thi chon e=0 hojc
e=3.

o Néu (a+b+c+d) chia 3 du 1 thi chon
e =2 hodc e=35.

o Néu (a+b+c+d) chia 3 du 2 thi chon
e =1 hodc e=4.

N:nu' vay moi 5:6 abed dél:l co2 cg&ch chon e
dé dugc mot s6 ¢d 5 chir s6 chia hét cho 3.

S6 cac s6 dang abed lap duge la
5x6x6x6 =1080.
S6 cac sb can tim 1a 2 x 1080 = 2160 (s6).
NGUYEN THANH GIANG
(GV THPT chuyén Hung Yén)

NGODUCTHODUONGMINHCHAU
DD+ J986885389
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Giai rf@/t- bai: .
TAI SAO BAN NAM LAI CUD1?

(Dé ddang trén THTT so 426, thang 12 nam 2012)

Loi gidi cua ban Binh pham sai 1dm & chd két
ludn ham s g(x) nghich bién trén D:R\{%}.
R& rang ham s g(x) chi nghich bién trén tung
khoang (—w;%);[%;—iﬂo). Viéc ban Binh
khing dinh phuong trinh S(x)=g(x) co
khong qua mét nghigm 1a khéng chinh xic,
do d6 di bo s6t mat mét nghiém cua phuong
trinh (1).

Loi giai ditng. Xét hai trudmg hop

e Trucmg hop 1. Vi xe(—w,%) thi ham f{x)
dong bién, ham g(x) nghich bién trén
(—m;—;-). Mit khac x = 0 la mét nghiém cuia
PT (1). Do vay PT (1) ¢6 nghiém duy nhit

x=0 trén khoang [—m;%].

o Truing hop 2. Voi xe[%;ﬂc] thi ham f{x)

dong bién, ham g(x) nghich bién trén
|(l;+:x:-]. Ta thidy x = 1 1a mét nghiém cua
PT (1). Do d6 PT (1) c6 nghiém duy nhat
x =1 trén khoang (%;mo).

Tom lai, PT (1) ¢ hai nghiémx=0,x = 1.

Nhdn xér. Cac ban sau co dap an va 1o binh
to6t hon ca: Pinh Chdu Anh, 12A1, THPT Hb

Xuan Huong, Quan Thanh Xuan, HA Nbi;
Buii Pinh Hiéu, 12A1, THPT Quynh Cdi,
Quynh Phy, Nguyén Tién Bdng, 12A1, THPT
Déng Thuy Anh, Thai Thuy, 'Ihél Binh;
Phan Xudn Dire, 11C4, THPT Nam Pan 2,
Ngh¢ An; Nguyén Mdu Thanh, 12 Toén 1,
THPT chuyén Ha Tinh, HA Tinh; Luu Giang
Nam, 11T1, THPT chuyén Phan Ngoc Hién,
TP. Ca Mau, Ca Mau.
NGOC HIEN

‘VI* LOI GIAX MOT BAI TOAN

HINH[HOCIG INI[TICH

Ban hdy cho 1&i binh ve 151 giai mét bai todn

hinh hoc giai tich sau:

Viét phuong trinh mat phing (a) chira
x=l- yi3 =4
2 1 -4
khoang cach tr diém A(0;-7;13) dén mar
phéang (a) la lom nhat.

Loi gigi. Ta thiy B(1;-3;4)ed ma dc(a)
nén Be(a). Goi n(azbic) (vOi a’+b%+c?20)

sao cho

duomg thang d.

la vecto phap tuyén ciia mat phing («). Khi
do6 PT cua (a) 1a a(x—1)+b(y+3)+c(z—4)=0.
|-a—4h+9c|

Jar b2 +c?

Ta ¢6 d(A4,(a))= Theo BBT
Bunyakovsky thi

|—a—4b+9¢| < \J(1+16+81)(a” +h>+¢?).

Do d6 d(A4.(a))<v/98; maxd(A4;(a))=08

a%—& -97 Chon a=1 thib=4 va ¢=-9.
Vay PT mit phing (@) la
(x=1)+4(y+3)-9(z—4)=0,
hay la x+4y-9z+47=0.
Céch giai cua ban nhu thé nao?
NGUYEN VAN BINH
(GV THPT S6 2 Quang Trach, Quéng Binh)

TOAN HOC
* CTusitye 15
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CAC LOP THCS
Bai T1/430. (Lép 6) Ton tai hay khong cac
$0 tu nhién x, y, z thda mén

5x2 4201601 =20177
PAO HUY TRUONG
(GV THCS Lép Thach, Vinh Phiic)

Bai T2/430. (Lop 7) Cho tam giac ABC vudng
tai 4. Piém O nim trong tam gidc ABC sao

cho ABO=30° vi 04 = OC. Diém E thudc

canh BC sao cho EOB=60°. Tinh cac goc
cua tam giac ABC, biét ring dudng thing CO
di qua trung diém / cta doan thang AE.
NGUYEN XUAN HUNG
(GV THPT Ha Ngi - Amsterdam)

Bai T3/430. Tim cac sd ty nhién x, y sao cho
5 =y*+4y+1.
TA HONG SON
(Ha Ngi)
Bai T4/430. Giai hé phuong trinh

x+y=-2+J4-z=y2-5z+11
y+vNz-2+yd-x=2z2-5x+11
z+Vx=2+J4—y =x? -5y +I11l.

NGUYEN TIEN TIEN

(GV THPT Gia Vién B, Ninh Binh)
Bai T5/430. Cho doan thing AB = 2a c6
trung diém 13 O. Trén cing mdt nira mit
phing bd AB, v& nura duong tron tdm O
duong kinh AB va nua duong tron tim O
duong kinh 40. Diém M chuyén dong trén
nira duomg tron (O') khac 4 va O. Tia OM cat
ntra duong tron (O) tai C. Goi D 1a giao diém
thir hai cia CA véi nira dudmg tron (O'). Goi
E 1 giao diém cua tiép tuyén tai C cua nira
duong tron (O) voi tia OD. Hay xac dinh vi

TOAN HOC

16 & Crmt;e S5 430 (4-2013)

tri cua diém M trén nira duong tron (O') sao
cho ME song song von AB.
KIEU BINH PHU - NGUYEN PHUONG NAM
(GV THCS Song Thao, Cém Khé, Phii Tho)

CAC LOP THPT
Bai T6/430. Cho tir gidc ABCD c6 hai duomg
chéo AC, BD bang nhau va vudng goc voi
nhau. V€ phia ngoai tr giac ta dyng cac tam
gidc AMB, BNC, CPD, DQA dong dang cung
hurong v(_ri nhau. Goi O,,(,,0,,0, lin luot la
trung di€m cua MN, NP, PQ, QM. Chimng
minh rang tir gidc O,0,0,0, la hinh vudng.
HO QUANG VINH
(Ha Ngi)
Bai T7/430. Hily tim cong thirc tinh s6 céc s6
tu nhién chia het cho 3, moi s0 gom 2013 chir
sO lay tir tip hop X ={3;5;7:9}.
LAI THI HOA
(GV THPT Nam Déng Quan, Thai Binh)
Bai T8/430. Giai phuong trinh
log, x=logs_, 3.

NGUYEN TUAN NGOC
(GV THPT chuyén Tién Giang)

TIEN TOI OLYMPIC TOAN
Bai T9/430. Cho 4026 sé nguyén duong
ay, 8 4.5 82013- 8105, B0013 thoa médn by >1
véi moi k thubc tap X={l,2,.,2013}.

Chirmg minh ring ton tai so nguyén ducrng n
thoa mén dong thai cdc diéu kién sau:

2013 2013
Dn<g| [Ia | [15 +L
=1 i=l
2) a;by+1 1a hop s6 voi mdi keX.
TO MINH HOANG

(Céong tv Phan mem eXo, Hé Ngi)

Bai T10/430. Cho céc sb a,b,ce[o;ﬂ théa
min a + b + ¢ = 1. Chimg minh ring
A+ 4+ 4abc£i.
32

vO QUOC BA CAN
(SV lép YY0647A41, Khéa 32, DH Y Duge Can Tho)
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Bai T11/430. Cho p la s6 nguyén to sao cho
p=1(mod 4). Hay tinh

255D

trong d6 [a] ki hidu s6 nguyén 1én nhét khong
vugt qua a.
MAI TUAN ANH
(GV THCS Nga Dién, Nga Som, Thanh Hoa)
Bai T12/430. Cho tam gidc ABC néi tiép
duomg tron (O). Diém M khong thudc cac
duomg thing BC, CA, AB va duong tron (O);
AM, BM, CM theo thir ty cat lai dudng tron
(O) tai 4,,B,,C,. Cac diém 4,,B,,C,theo thir
tw 1a tam dudomg tron ngoai tiép tam gidc
MBC, MCA, MAB. Ching minh ring ba
dudmg th'img A A, B B,,CC; d(}ing quy tai
mét diém thude duomg tron (0).
NGUYEN BINH
(Ha Noi)
CAC PE VAT LI

Bai L1/430. Cho mach di¢n nhu hinh vé:
nguon dién co suat dién déng E, dién tro
trong r, cudn cam co di¢n tré » va dd ty cam
L digntroR=r=n=R,.

1) Lac dau k mo, ks dong. Tim cuong do
dong dién qua ngudn, qua cudn cam va qua
dién trd néu ngay sau do ta dong k. Cac
dong nay bang bao nhiéu khi mach da dat
trang thai 6n dinh?

2) Lic ddu k va k, déu dong. Néu sau dé ta
ngit k. Tinh dién lugng dich chuyén qua
cudn day khi mach da dat trang thai 6n dinh.
Hay chirng to ndng lugng tir trudng cua cudn
cam da chuyen hoa thanh nhiét trén cac dién
trg? Ly

e—— »"V'-r'\-" T
|

NGUYEN MINH TUAN

(GV THPT Yén Thanh 2, Nghé An)
Bai L.2/430. Mgt hat dotéron chuyén ddng
trong may xyclotron co tir truong B theo quy
dao tron ban kinh 100 cm. Do va cham vai
bia né v& thanh mot hat préton va mét hat
notron ma khong mit mat dang ke vé dong
ndng. Bi¢n luén vé chuyen dong tiép theo cua
timg hat. Coi ring khéi lwvong cta proton va
notron la nhu nhau.

/ @, \
B

NGUYEN VAN THUAN
(GV PHSP Ha Ngi)

b

()

PROBLEMS IN TS ISSUE

FOR LOWER SECONDARY SCHOOLS
T1/430. (For 6™ grade) Do there exist
natural numbers x, y, z such that

5x2+2016¥1=201722
T2/430. (For 7" grade) Point O is chosen in a
right triangle  4BC, right angle at 4, such
that ABO=30° and OA4 = OC. Point E on

side BC such that EOB=60°. Determine the
three angles of triangle ABC given that the

line CO passes through the midpoint 7 of the
line segment AE.

T3/430. Find all pair of natural numbers x, vy
such that 5*=p*+4y+1.

T4/430, Solve the system of equations

X+4y—-2+4-z=p*-5z+11
y+VJz-2+44-x=22-5x+11
Z4Vx=2+,\f4d-y=x?-5y+11.

(Xem tfé;v trang 27)

TOAN HOC
' Clusitre 17
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* Bai T1/426. Chung minh rm?g Vi mm 50
tw whién n lon hon 4 thi ton tai cdp 6 tw

i N i ;
yvoi ~<x<n va ; < y<n, thoa

- “~

man x* —y chia het cho n.

nhién x,

Léi gidi. Dit gﬂxcn va gﬁyr:n la PK (*).
Xét ba truong hop sau day
e V&i 5<n<8 hay 2?+1<n<3?, ta chon y=2?

vAd x=n-2. D& thiy x va y thoa man DK (*).
Tacod x2-y=(n-2)’-22=n?-4n+4-4

=’ —4n=n(n—4), sb nay chia hét cho n.

e V4in=09tachon x=5 va y=7 thix va y
thoa man DK (*). Ta cé6 x>—y=5-7=I18 chia
hét cho n = 9.

e Vi n>10 thi ludn ton tai sé chinh phuong
k? sao cho k2+1<n<(k+1)?. Tur d6 k=3 va

do 2k<k?<n nén k‘:g-‘ Ta chon y=k2 va
x=n—k. DE thdy %=n—%<n—kdn hay
gqr«m. Mait khac y=k2<k?+1<n. Hon nira
2y—n22y—(k+1)2 =2k2 —(k? + 2k +1)=k* -2k -1
—k(k-2)-1>0 (do k=23) hay yzg.

Nhu vay x, y déu thoa man DK (*).

Ta c6 x> —y=(n—k) —k*=m*-2nk+ k> -k*=n>—2nk

=n(n—2k), sb nay chia hét cho ».

Két lugn. V&i n > 4 thi ludn ton tai cip sb tw

nhién x, y sao.cho x, y déu thoa man PK (*) va
—y chiahétchon. O

»Nhan xét. Cac ban sau c6 &1 giai ding:

Vinh Phic: Tran Quang Pie, 6A1, Bui Thj Liéu
Duong, 6AS, THCS Yén Lac.

VIET HAI
* Bai T2/426. Cho tam gidc ABC vuong can
tai A. Trén tia AC lay hai diém E va F sao
cho ABE =15 va CE = CF. Tinh 56 do ciia
goc CBF.
Lai gidi. (hinh vé)
B

F

A
Trén nira mat phing bd BE chia diém F,
dyng tam giac déu BED. Taco
EBC = ABC - ABE = 45° —15° = 30°
— CBD =30°. Khi 6 BC la tia phan gidc

goc EBD nén CD = CE = CF suy ra tam giac
DEF wvuéng «cian tai D. Lai co

DEF =180° — AEB— BED = 180F ~75° —6(° =45,
Do d6 BC // DF (vi BCA = DFE = 45°). Ta
lai c6 tam gu&c DBF cén tai D (vi DB = DF =
DE) va BDF=BDE+EDF =60° +%P =150° nén
DFB = DBF=15°, suy ra CBF = DFB =15°.

https://tieulun.hopto.org
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Viy CBF =15°.0
»Nhdn xét. 1) Bai toan nay cé nhiéu céch giai. Tét ca
cdc ban déu vé& thém hinh phy va tim ra két qud ding.
2) Cic ban sau ddy c6 loi giai ngan gon hon ca:
Phii The: Khing Xudn Bdch, Lé Hodng Som, Nguyén
Anh Hao, TA1, THCS Lam Thao; Thanh Héa: Pham
Trdn Anh, 7B, THCS Ly Nhat Quang, P Luong:
Nguyén Tran Hoang, 7D, THCS Nhir Bé Sy, Hoiing
Hoa; Quing Ngi: Nguyén Tan Phude, D6 Thi Kim Lé,
Trieong Thi Mai Trdam, Nguvén Thi My Chi, Nguyén
Thi Hanh, TA, Nguvén Hiéu Ngan, Nguvén Tén Duy,
7B, Pham Thién Trang, 6A, THCS Hanh Phuac,
Nguyén Pai Duong, 7B, THCS Kim Vang, Nghia
Hanh, Pham Thi Vy Vy, 6A, V8 Céng Phdi, 7C, Vo
Neuvén Hai, TA, THCS Nghia My, Tu Nghia; Ha
Tinh: Nguvén Thi Thao Nguyén, Pham Thi Thu Trang,
7B, THCS Hoang Xuén Han, Dirc Tho; Vinh Phic: D
Thi Thu Phuong, TA1, THCS Yén Lac, Tran Quoc
Bat, 7TA, THCS Tam Duong.

NGUYEN XUAN BINH
* Bai T3/426. Tim nghiém nguvén dwemg cua

phuong trinh 65(x*y° +x* + 1) =81 +1) (1)
Loi gidgi. (1) <65x2(xy* +1)+65y? =81(x)° +1)
< 65y2=(xy* +1)(81-65x2) (2)

Vi x,yeN' nén 65y2>0, x*+1>0. Viy dé
PT (2) c6 nghiém thi 8]—65_r3>0¢:~.r3<2—;.
Két hop véi xeN" suy ra x = 1. Khi d6 PT
(1) tro thanh
16y —65y? +16=0<>(y—4)(16y2 - y—-4)=0
<»y=4 (vi PT 16y*—y—4=0 khong co
nghiém nguyén). Do do (x;y)=(1;4) (thoa
man (1)). Vay PT (1) co nghiém nguyén
duong duy nhat (x;y)=(1;4). O
»Nhin xét. 1) Ding lién phan s6 co thé giai bai toan
X,y e N" nén PT (1) twrong duong vai

trén nhur sau: Do

At S I 1
x J, r +} | 8l K

Tir diy ta cling tim duge (x;y) = (1:4).

2) Ngoii hai cich giai trén, mét s6 ban giai bing cach:
phén tich, xét trudmg hop roi danh gid.... Cac cich giai
déu ding. Cac ban sau co loi giai tt:

Phi The: Phan Dire Nhit Minh, 9A, THCS Song
Thao, Cam Khé; Nguvén Pic Thudn, 8A3, THCS Lim

NGODUCTHODUONGMINHCHAU
DD 986885389

httr //lethidieu.violet.vn/

Thao; Vinh Phiic: Nguyén Khac Viét Anh, ’Vguyen Thi
Hién, 8A1, THCS Yén Lac; Biic Ninh: Nguvén Thi
Hudan, 9A, THCS Yén Phong; Ha Nji: Ta Lé Nepc
Sang, 6F, T}-[PT chuyén Ha Néi - Amsterdam; Thanh
Hoa: Nguyén Hiru Hoang, 8B, THCS Trin Phu, Nong
Cong; Nghé An: Pham Viér Ank, TA, THCS Hd Xuin
Huong, Quynh Luwu; Ha Tinh: Nguvén Mai Lé, 98B,
THCS Hoang Xudn Hin, Pic Tho, Nguyen Th; Tra,
9D, THCS Lién Huong, Vu Quang, Phii Yén: Tran Do
Bao Hudn, 9B, THCS Nguyén Thi Binh, Tay Hoa;
Quing Ngii: Nguye’n Thi My Chi, Nguvén Thiy
Phuong, Nguyén Thi Ha Vy, TA, THCS Hanh Phude,
Nghia Hanh, Vo Nguyén Hai, Tran Thi My Ninh, 9A,
Vé Cong Phat, 9C, THCS Nghia My, Tu Nghia.

TRAN HOU NAM
* Bai T4/426. Giai hé phwong trinkh
[9x? + 9y + 5x - dy+ ("'\'“T e

5 —_—
| JX=y+24+1=9(x

V) + \,-'{?._x' -7y,
Lai gigi. Diéu kién x=y20.

Déat x—y=t (120). Khi d6 PT thir hai cia hé
tré thanh 7+2+1=912+/7¢

92 —14Tt =\t +2=0

2(3t-1)

+—._.._
NETTN )

@(3{—1}(3:+1+

@(gfz_” =)

2
———— |=0
V1 + r+2J

I " 2z
<t=— (do 120 nén +1+———————=>0).
3 NI+t +2

Suyra x-y=—> y=x—1
SRESREgeY

Thay vao PT thir nhit ciia hé da cho ta duge

9.x2+91[,r—l]+5x_4(x -
3 3

5 8 i
= 18x? —S.r+6x—§ +9 .r--g—3=0

< 2x(9x—4) + %(su ~4)+3(\9x-3-1)=0

x——==7
3

5

< (9x— 4)[2x+ +J_3+l)

|
Do x=y=0 nén x23. suy ra ZJH—

J_:m

TOAN HOC
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Vi vay 9,\:—4:U¢x=g, suy ra y=é. Hé

; i 2 4 1
c6 nghi¢gm duy nhat (x;y) = [—;-—]. a
99
»Nhén xét. 1) Bai nay c6 nhiéu ban tham gia giai. Mot
sé ban d3 khong dat 4n phy nén phép bién déi dai dong

va quén dat diéu kién xac dinh. C6 thé dat Jx—y =t

dé tim ra x—y=%, Bién d6i PT thir hai cia hé

(4-9x)(x+y+1) =33y -1). Xét cac truimg hop
N I .

r>—, p<—, ¥ =— de timra nghiém.

e 2

2) Tuyén duong cac ban sau day co 101 gial tot:

Phi Tho: Vi Thity Link, 8A3, Phan Dicc Nhdt Minh,
9A, Truwong Anh Ti, 9A3, THCS Lim Thao; Vinh
Phic: Nguvén Thi Ti Linh, Nguyén Khic Viét Anh,
&A1, THCS Yén Lac, Nguyén Thi Quynh Trang, 9A,
THCS Liap T'ha-:h Nam Dinh: Vé Thanh Thung 9A,
THCS Nghia Thiang; Nghé An: Tran Viét The, TA,
THCS Chau Hoi, Quy Chau, Ngd Thi Tra, 9A, THCS
Hoa Hiéu 11, TX Thai Hoa; Ha Tinh: Nguyén Thi Tra,
9D, THCS Lién Huong, Vi Quang; Ha Nam: D6 Ddng
Dueng, 9A, THCS Dinh Céng Trang, Thanh Liém;
Thanh Héa: Lé Quang Diing, 8D, THCS Nhir Ba 5%,
Hoang Hoa, Nguyén Hitu Hoéng, 8B, THCS Trin Phu,
Nong Cong; Quang Ngii: Vit Cong Phdt, 9C, Tran Thi
My Ninh, 9A, THCS Nghia My, Tu Nghia, Nguyén
Thiiy f’hng, 7A, THCS Hanh Phude, Nghia Hanh;
TP.H& Chi Minh: Nguyén Bao Trén, 8T1, Do "Jguyen
Vinh Huy, 9A1, THPT chuyén Trin Dai Nghia; Pong
Nai: 76 Ddng Xudn Hinh, 9A3, THCS Long Phudc,
Long Thanh; Bén Tre: Trrfn Bao Duy, 83, THCS
TP.Bén Tre: Tra Vinh: Truang Hoang Viét, 84, THCS
Thi trdn Céu Quan, Tiéu Cin.

PHAM THI BACH NGOC

% Bai T5/426. Cho tam giac ABC
co goc BAC ni. Gia suw trén canh AB co diem
D sao cho BC = CDN2. Qua D vé dwong
thang vuong goc voi AB cat CA tai k. Chung

can tai A

minh rang dwong thang CD di qua trung
diem cua doan thang BE.

Léi gidgi. Trén cing mdt nira mit phing bo
BC chira diém A4, dung tam giac /BC vudng
can tai /. Ké BJ L CE va goi K la giao diém
cua CD va BE (hinh vé).

Vi tam gidc ABC cén tai 4, tam giac [BC
vudng céan tai /, nén /4 1a tia phan giac cua

TOAN HOC
90 * CTudilre SO 450 (4-2013)

BIC. D& thiy tir gidc CLJB néi tiép, suy ra
JJC=IBC=CIA=45°.

Tir 46 ACAI e~ ACH (g.g) =CI*=CACJ.

Do ChoCr=2 C;E nén CD?=CACJ.

Te diy ta thay ACAD »ACDJ (c.g.c)
— CJD=ADC=BDK (1)
Mﬁt khac, vi tr giac BDJE ndi tiép nén
CJD=DBE (2)

Tir (1) va (2) suy ra BDK = DBK , hay tam giac
KBD can tai K. Dén day chu y rang ED | 4B, ta
dé dang suy ra K 1a trung diém cua doan thang
BE (dpem). O
»Nhin xét. S6 161 giai guri vé Toa soan khéng nhiéu.
Céc ban sau cd | giai tot:
Ha Nam: Hoang Prrc Manh, 9A, THCS Dinh Cong
Trang, Thanh Liém; Thanh Héa: Nguyén Hiru Hoang,
8B, THCS Tran Phu, Nong Cong; TP.H& Chi Minh:
Do Neuven Vinh Huy, 9A1, THPT chuyén Trin Dai
Nghia.

HO QUANG VINH
* Bai T6/426. Cho

S=V2+3=+3 /5 2013
S=v2+3=+3— + ot WP ——
V2 "V3 " \4 \ 2012

Tim phan nguyén cua S.

Léi gigi. Nhin thdy tong S gdm 2012 sb

@ g i +1 s
hang, moi so hang c6 dang ’fﬂ/kk Vi

.2012. Do RT+>1 VkeN' nén mbi

k=1,2,..

s6 hang cua S déu 16n hon 1, suy ra S > 2012,
Ap dung BDT Cauchy cho &k +1 s0 duong
k+1

= L...1 (gdbmksb 1) taco

https://tieulun.hopto.org
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k+1 [}Hl ] 1 k2+k+1 1
ksl < +k | = =1+
Ve Uk Kl k(k+l)  k(k+1)

fk+l 1 1
h k+1 .c:l—|—— *
e k k k+l )

Lin lugt cho & = 1, 2, ..., 2012 vao (*) va
cong theo vé 2012 BPT do ta thu duogce
[ 1 1

S<2012+1—l+———+...
2 23 2012 2013

|

=20]13~- <2013.
2013

Viay2012<5<2013nén[S]=2012.0

»Nhdn xét. 1) Piy la bii todn co ban nén rat nhieu
ban tham gia giai va déu cho 1oi gidi ding. Mau chot
cua bai todn la chi ra BT (*), c6 ban sit dung BDT

(+a)Y* >1+ak+1)(a>0,keN") dé din dén BDT
(*). Mot s6 ban da néu bai toan tdng quat:

Cho s,,:Jg;- iP-dE+...+n+{(”+] thi [ S, ] =n.
1 V2V3 n

2) Tuyén duong céc ban sau diy co loi giai tot:

Ha N§i: Mac Phwong Aph, 10A1, THPT chuyén
KHTN, Nguyén Viét Hoang, 9A1, THCS Ciu Gidy;
Bic Ninh: Diép Yén Ha, 11 THPT Yén Phong S6 2,
Nguyén Vin An, 10 Toan, THPT chuyén Bic Ninh;
Hung Yén: Trin Ba Trung, Nguyén Long Duy, 10
Toén |, THPT chuyén Hung Yén; Ha Nam: D6 Dding
Dwong, 9A, THCS Binh Cong Trang, Thanh Liém,
Tran Timg Ldm, 10 Todn, THPT chuyén Bién Hoa;
Nam Dinh: Trdn Phic Tai, 10 Toan 1, Trdn Thi
Quyén, 11 Toan 1, Vi Tuan Anh, 11 Toan 2, THPT
chuyén L& Hbng Phong; Vinh Phic: Nguyvén Hitu
Cweng, 10A1, THPT chuyén Vinh Phic; Thdi
Nguyén: Nguyén Vin Tuyén, 11A11, THPT Lwong
Ngoe Ouyén'. Thai Binh: Hoang Trung Hiéu, 10 Toan 1,
THPT chuyén Thai Binh; Hoa Binh: Nghiém Xudn
Huy, 10 Toan, THPT chuyén Hodng Vin Thy: Thanh
Héa: Nguvén Thi Ha, 10A7, THPT Luong Dic Bang,
Tran Trung Pire, 10A6, THPT Pao Duy Tir; Nghé An:
Bing Pinh Lam, 10A1, THPT chuyén DH Vinh, Trin
Fan Hing, 10A2, THPT D& Luong IIl, Tang Trung
Hiéu, 10A1, THPT Thai Hoa, Thdi Van Dar, 10Al,
THPT chuyén Phan Bgi Chau; Ha Tinh: Nguyén Mai
Lé, 9B, THCS Hoang Xuén Han; Qudng Binh: Trdn
Hire Thudn, 11 Toan, THPT chuyén Quang Binh:
Quing Ngiii: Tong Thanh Nguyén, 10 Toan 1, THPT
chuyén Lé Khiét; Binh Djnh: Nguyén Hong Tim, 10
Toén, THPT chuyén Lé Quy Pon; Kién Giang: [é
Hoéi Thu Nga, 11 T2, THPT chuyén Huynh Mén Pat;
Tién Giang: Nguyén Thé Diing, 10 Toan, THPT

NGODUCTHODUONGMINHCHAU
DD+ J986885389
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chuyén Tién Giang; Péng Nai: Vo Thanh Phdt, 11
Toan, THPT chuyén Luong Thé Vinh; Quing Nam:
Vo Quang Humg, 10/1, THPT chuyén Nguyén Binh
Khiém; TP. Hb Chi Minh: £ Nguyén Vinh Huy, 9A1,
THPT chuyén Trin Pai Nghia; Long An: Chu Thi Thu
Hién, 11T, THPT chuyén Long An; Ba Rja-Viing
Tau: Thai Nepe Anh, 10 Todn 1, THPT chuyén Lé Quy
Don; Phi Yén: Tran D6 Bdo Hudn, 9B, THCS Nguyén
Thi Dinh, Ty Hoa, Nguyén Pinh Kha, 10 Toan 2,
THPT chuyén Luong Vian Chanh; Bac Liéu: Huynh
Nguyén Dinh Nhe, 10T THPT chuyén Bac Liéu; Dik
Lik: Nguyén Thanh Truong, 11 Toan, THPT chuyén
Ngu}'én Du; Ca Mau: Lé Minh Phiong, 11 T1, THPT
chuyén Phan Ngoc Hién.

PHUNG HANH GIANG
w Bai T7/426. Gia sw a, b, ¢ la fff_'} dai ba
canh cia mot tam gide. Chitng minh rdng

\,-'f{u-—h—{"]l{h-e-;"—c.')[f'—r:—ﬁ‘l

3 \"lr.i.:.'f?{ ;

< CASLN o R—

) (a+bh -1—(‘}\.':(; —;_.l"}_—!-_{.'- .

Lei giai. Gia sir tam giac ABC co6 ba canh la
a, b, cva p, S, R tuong img la nira chu vi,
di¢n tich, ban kinh dudng tron ngoai tiép cua
nd. BDT cin chimg minh twong duong véi

{a+b+c]\f{a+b+c)(a+b—c'}[b+c—a](c+a—b]
< Sﬁabc
&4 a+b+c) \/p{p—a)[:p—b)[p—-c] <33abe (1)

Thay Jp[p—a](p—b){puc) =S;abc=4RS, ta
thiy BDT (1) twong duong vai
4(a+b+c)S <33.4RS

33

<:>sinA+sinB+sinC£—-§— (2)

Luu ¥ rang néu x,y € (0;m) thi

+y X=Yy
—CO8 2

: : . +
sinx+smy=25mx EZSm% (3)

x+y L=

>0 va 0<cos <.

(vi sin
Ding thire trong (3) xay ra khi x=y. Tir
BDT (3) ta cd

TOAN HQC
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) ) . . I
sinA+sinB+sinC +sm§

fpt -
3 < 4sin—.

; B .
< 2| sin +8in

Tir do suy ra (2). Bét dang thirc trong dau bai
duge chimg minh. Pang thirc xay ra khi va
chi khi tam gidc ABC déu. O

#Nhan xét. Céc ban sau diy co loi giai tot:

Hung Yén: Tran Mai Ank, 11 Toén 1, Bii Gia Khdnh,
10 Toan 1, THPT chuyén Hung Yén; Thai Nguyén:
Pham Thanh Binh, 11 A1, THPT Luong Phi, Phi Binh;
Ha Nam: Nguyvén Quang Huy, 11 Todn, THPT chuyén
Bién Hoa; Hoa Binh: Nguven Sy An, Nghiém Xudn Huy, 10
Toan, THPT chuyén Hoang Vin Thy, TP Hoa Binh;
Bic Ninh: Diép Yén Ha, 11A, THPT Yén Phong bo 2;
Nghé An: Lé Kim Nhd, Truomg Cing Phi, Lé Hong
Dire, Nguvén Xudn Dién, 11A1, THPT chuyén Phan
Badi Chiu, TP Vinh; Quing Binh: Poan Quoe Dat, 10
Toan, THPT chuyén Quéang Binh.

NGUYEN ANH DUNG

Cho tir dién ABCD co cac
AD déi mot vuong goc voi
nhau. M la diém di déng trong khong gian
Cho biét AB = 4, AC = 8, AD = 12. Tim gia
tri nho nhat cua biéu thue

P = JTMA + V1 1MB + J23MC + J43MD.

Lai giai. Chon hé truc toa do Oxyz sao cho
O=A4,B e Ox,C € Oy, D € Oz. Khi d6 tur
gia thiét AB = 4, AC = 8, AD = 12 ta suy ra
B(4:;0;0),C0;8;0),D0;0;12). Go1 G
la trong tam tr dign ABCD, ta c¢é

G(1:2:3). Suy ra GA=+14, GB=22,
GC=+46 , GD=J!E . Tir do ta duoe
J2P=GA.MA + GB.MB + GC.MC + GD.MD
> GA.MA+GB.MB+GC.MC+GD.MD
- GA(MG +GA) + GB(MG +GB)
+ GC(MG+GC)+GD(MG + GD)

* Bai T8/426.
cainh AB, AC,

— —t ————4

— MG(GA+GB+GC+GD) + GA>
+ GB + GC* + GD?
= GA® + GB* + GC* + GD? = 168.

TOAN HOC
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Suy ra P> 84+2. Véy gia trj nho nhat cua P

la 8442, dat duoc khi va chi khi M = G, hay
M la trong tam cia tt dign ABCD. O

¢t bdn ban sau cho 1o glaz ding:
Humg Yén: Neuvén Thi Viét Ha, 11Toanl, Nguyén Trung
Hiéu, 11 Toan 1, THPT chuyén Hung Yén; Thai Binh:
Nguvén Hai Linh Chi, Trinh Thi Thuy Dwomg, 11 Toan 1,
THPT chuyén Théi Binh.

NGUYEN THANH HONG
* Bai T9/426. Cho ddy sé nguyén diong
(a,) voi a =)l a,=2 va G, =4a,., +a,,
n = 1. Chitng minh rang
1) a,a,., +(=1)".5 luén luon la mét s0 chinh
phuong vai moin 2 1,
2) Phuong trinh x> —4xy—-y? =5 ¢ vo 56
nghiem nguvén dwong.
Lo giai. (Theo ban Huynh Bao Trung 11/1,
THPT chuyén Nguyén Binh Khiém, Quang
Nam).

l) Ta CO an+] Ay =ﬂlﬁi—l _an{an +4au+i}
=y (an+1 —4(1_., }-ar% =4y 1y '_ar:r:
=(=1) @} —a,a,q) =..= (-1)"(a; —~aa).

D2 tinh duoc a=4a+a=9. Viy a’,-a,a,.,=
(=17 (4-9=(-1y".5. Do d0 a,a,.;+(-1)".5=a,
1a mét s6 chinh phuong.

2) Tircau 1) ta ¢6 a2, —4a,a,.—a2=(=1)".5
:}alkﬂ —4021172*_4 _HZ* = S,Vk E N..

Do d6 (ax..a.:) la cac nghiém nguyén
duong cta phuong trinh x2—4xy—y?=5 (1)
Vi day (a,) ting nén cac b0 (a@s;.1,a24)
(k=1,2,...) 1a khiac nhau. Do d6é phuong trinh
(1) ¢6 v6 s6 nghiém nguyén duong.

»Nhin xét. Bai nay duge kha nhiéu ban tham gia giai

v giz:ai diung. Ngoai ban Trung, céc ban sau diy co loi

gidi tot:

Ca Mau: Luwu Giang Nam, 11T1, THPT chuyén Phan
Ngoc Hién; Pdng Nai: Pham Cong Danh, 11T3, THPT

chuyén Luwong Thé Vinh; Thai Binh: Nguyén Hai Linh

Chi, 11 Toan 1, THPT chuyén Thdi Binh; Nghé An:
Trdn Trung Hiéu, 12A1, THPT Thai Hoa; Béc Ninh:

https://tieulun.hopto.org
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Nguyén Van An, 10 Toin, THPT chuyén Bic Ninh;
Quing Binh: Doan Quic Dat, 10 Toan, THPT chuyén
Quang Binh; Hung Yén: Nguyén Long Duy, 10 Toan 1,
THPT chuyén Humg Yén; Quiang Ngii: Ngé Thanh
Dar, 11 Toan, THPT chuyén Lé Khiét; Long An: Chu
Thi Thu Hién, 11T, THPT chuyén Long An.

PANG HUNG THANG
* Bai T10/426. Cho a la mét s6 thiee thudc
(0; 1) va b la mét sé phirc thoa man |bl<l.
1 h|

[ L
Chirng minh bat dang thire | b _—I >,
1—ab

Ldi gidi. (Theo ban da s6 cac ban).

Véi b=a+if (a,feR) thi b=a-if va
|bP=bb =a?+ B2. Tach

a-b[' _la—bf _ (a-b)a-b)

l-abl |l-abP (1-ab)(1-ab)

@’ —ab-ab+|b} _  1+a*|bf —a’~|bf
“l-ab-ab+@@ |6 1-ab—ab+a? |bF
__(=a)1-|5P)

[1-ab]?

DPéyring |1-abP=2(1-a|b|)?(do |1-ab]?

—(1-al|b|)? =a2Ja’+ p? -2a)=0) va

(1-a|b?) >0(do ac(0;1) va |bl<]).

_EF A2 A2

Suyra |96[ oy 0=a)=[bP)
1—ab |1-ab?
}l_a—anﬂ—w):[ a|b| ]
a l1—a|bp 1-a|b|

SO L 4 1 ol L PUPRRE Y SRRV
1—ab l—a|b|

hay | b + > a.

y|b| ab

Ping thirc xay ra khi b =0 hoic h=a.0
»Nhin xét. Nhiéu ban giri 16i gidi dén chi chimg
minh duge BDT ding cho cac so thue, chua xét dén
truémg hgp b nhin gia tri phirc. Céc ban sau day co 1o
giai diang:

Héi Dwomg: Minh Thanh Trung, 12A, THPT Kim

Thanh; Ha Nam: Nguyén Anh Tudn, 10A1, THPT
chuyén Bién Hoa; Nam BPinh: Tran Phue Tai, 10T1,

NGODUCTHODUONGMINHCHAU
DD: 0986885389
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THPT chuyén L&é Hong Phong: Thii Binh: Nguyén
Hai Linh Chi, Tran Héng Qudn, 11T, THPT chuyén
Thai Binh.

NGUYEN VAN MAU

. = W ;
* Bai T11/426. Cho 0 <a < =, Chirng minh

rang (cota)™s’™ 2 — i
sin2a

Lai giai. Ta co cosa>0, sina>0 nén
cos ]
‘ q:{ cosa] "
sin2a \ sina

2sina.cosa
<> 2(cosa)*s2eH (sin o)leos2= =]

(cot )2 >

< 2.(cosa )@@ (sina)¥in*a >

< 2.(cos?a) =" (sin? @)<os’e >]

< 2.cos?a.sin? @ >(costa)in’ e (sin? @)
< 2abza® b (1)
(vol a=cos’a, b=sin’ a, a>0, b>0, a+bh=1).

Chu y véi bat ki k,meN", n=k+m , ap dung
bit ddng thirc Cauchy cho & s6 a va m s6 b ta
nhén duoc

k. m. koimh r—— X 2

—a+—.b= 2Watbm=anbrn  (2)
n R H

Vi x, y la cac sb thyc duong bat ki, x +y = 1

5 B g g g R g
thi ton tai ddy céc so hiru ti [—] ma ——x.
n n

T L chuyén qua gidi
n H

han ta c6 x.a+ybza*.b” (3

Xét x = b, y = a ta nhan duoc bét ding thic
(1). Pang thic xdy ra khi va chi kh

g= b<:>a—4 Khing dinh cta bai todn da

dugc chimg minh. O

»>Nhin xét. 1) Bat dang thirc (3) con duge goi la bit
dang thirc Cauchy suy rong.

2) Toda soan nhin dugc 1&i giai cua nhiéu ban, tit ca cac
ban déu ¢o 101 giai dung, Phén 1ém cac ban chimg minh
bat ding thirc (1) bing dao ham, khao sat ham so.
Nhimg ban sau cé léi giai theo cich cua loi giai trén:
Hoa Binh: Dang Hiru Hiéu, lZT,ﬁTHP'rI' chuyén Hoang
Van Thu; Thai Nguyén: Nguyén Tién Manh, 11A2,

TOAN HOC
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THPT chuyén Luong Ngoc Quyén; Hung Yén: Trdn
Ba Trung, 10T1, THPT chuyén Hung Yén; Nam Dinh:
Tran Phic Tai, 10T1, THPT chuyén Lé Hong Phong;
Thai Binh: Nguyén Tién Bang, 12A1, THPT Bong
Thuy Anh, Thai Thuy; Ngh¢ An: Trinh Vin Cuwong,
10A 1, THPT chuyén Phan Bi Chiu; Ha Tinh: Nguyén
Thi Th:'q1-{.inl?. 10A1, THPT Huong Khé; Quing Binh:
Doan Quoc Dat, 10T, THPT chuyén Quang Binh: Bﬁ‘k
Lak: Nguyén Thank Hai, 12T, THPT chuyén Nguyén
Du; Quang Ngii: Pham Tan Phat, 11 AL, THPT Pham
Vvian Pong, My Dire; Pha Yén: Lé Ngoe Mai, 1183,
THPT Duy Tin.
NGUYEN MINH BUC

* Bai T12/426. Cho nr dién ABCD nii tiép
mc cau tam O. Diém G khong thuge cac mat
phang (BCD), (CDA), (DAB), (AB(
cau (Q). Goi X, Y. Z, T theo thir tir la tam mat
ngoai tiep cua cac we dién GBCD,
GCDA, GDAB, GABC. Chirng minh rang G
I trong tam cua tw dign ABCD khi va chi khi
() la trong tam cua tir dien XYZT.

Y va mat

o

Lai gigi. Trong loi giai nay, vol to dién
ABCD, ta ki hiéu S,, Sa, S¢, Sg theo thir tir la
dién tich cua cac tam giac BCD, CDA, DAB,
ABC; hy, f?g, hr, hp theo thir r la .d'lj dai cac
dudong cao ha tir 4, B, C, D; V'1a thé tich.

Bé dé 1. Néu mat ciu ndi tiép (/) cua tir dién
ABCD theo thir tu tiép xtuc voi cdc mét phing
(BCD), (CDA), (DAB), (ABO) tai X, Y, Z, T
thi SA .E + S_b' .J,_Y- + S(.E + ‘S"“.ﬁ:z a.

B dé 1 kha quen thude, cac ban tu ching

minh.

B6 dé 2. Néu G, G’ theo thir tu Ia trong tim

cua cac tir dién ABCD, A’B’C’D’ thi A°G’,

B’G’, C'G’, D’G’ theo thir ty vudng goc voi

cic mit phang (BCD), (CDA], (DAB), (ABC)

khi va chi khi 4G, BG, CG, DG theo thir tur
vudéng goéc vol cac mat phang (B°C'D’);

(CD’A), (D’A’B), (4'B’C").

Chimg minh

o Diéu kién can. Gia sir mit cu ndi tiép (/)

cua tir di¢n ABCD theo thir ty tiep xuc vai cic

mit phang (BCD), (CDA), (DAB), (ABC) tai

XY LT

Vi G’ 1a trong tdim cua ti dign A’B’C’ D’ nén

G'A+G'B'+G'C'+G'D'=0

TOAN HOC
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Két hop véi IX =Y =IZ=IT va G'A'l/IX,
G'BYI¥Y, G'C'WIZ,G'D'Y/IT, taco

8,G' A IX +8G' BIY +5.G'C.IZ+8,G'D'IT =0,
(8,,5,0.,0, cung bang —1 hodc cing bang 1).
Tir d6, chu v ring ba vecto bét ki trong bdn
vecto [X,IY,IZ,IT khéng déng phing, theo
Bo dé 1, suy ra

¢4 6B GC_ED

- =k. Viy
S..f Sﬁ SL‘ ks.[}

AGB'C'=
(vi a+G_B.+(f'+§f)={_l)
:l('/:l_C"LG'C'—IS;.G'B')

4

(vi G'B' L(CDA);G'C' L(DAB))
:ﬁ (4C. G Coosl(AC.G'C)-AB.G' B cx(ABG'B)

=§(5<-_..AC.005(E,G'C")~SB ABcos(ABG'B))

%(S{_-.hc ~Sp.hy) (Vi G'C' L(DAB),G'B' L(CDA)

:%(3!/—3&') =0. Dodé AG L B'C".

Chimng minh tuong tu ¢c6 AG L B'D'. Suy ra
AG L(B'C'D"). Lai twomg tr c6 BGL(C'D'A";
CG L(D'A'BY,DG L(A'B'C"). Tém lai AG,
BG, CG, DG theo thr ty vudng goc vdi cac
mit phing (B’C’D’), (C'D’A"), (D'A’'B’),
(A’BC).

e Diéu kién du. Tuong tuy nhu phép chimg
minh & diéu kién can.

Tré lai giai bai toan T12/426.

Vi X, ¥, Z, T theo thit tu 12 tim mit cau ngoai
tiép cia cac tr dién GBCD, GCDA, GDAB,
GABC nén cac bd ba diém (Y, Z, 1), (Z, T, X),
(T, X, Y), (X, Y, Z) theo thir ty thudc mit
phéng trung tryc cua cac doan thing AG, BG,
CG, DG. Do d6 AG, BG, CG, DG theo thir tu
vuéng goc vai (YZT), (ZTX), (TXY), (XYZ)
("‘) VilX, Y, Z T, O theo thir ty 1a tAm mat
cdu ngoai tiép cua cic t dién GBCD,

https://tieulun.hopto.org
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GCDA, GDAB, GABC, ABCD nén OX, OY,
0Z, OT theo thir ty la truc dudng tron ngoai
liép cua cac tam giac BCD, CDA, DAB, ABC.
Do d6 XO, YO, ZO, TO theo thir tur vuéng goc
vai (BCD), (CDA), (DAB), (ABC) (**).
o Diéu kién can
Goi O’ la trong tam cua tir dién XYZT (1).
Chu ¥ ring G la trong tim cua tir di¢n ABCD,
két hop voi (*), theo Bo dé 2 suy ra X0,
YO', ZO’, TO' theo tr ty vudng goc vai
(BCD), (CDA), (DAB), (ABC).
T (**) ta ¢c6 @ trung O (2). Tu (1) va (2)
suy ra O la trong tam cua tir dmn XYZT.
e Diéu kién dii
Goi G’ la trong tdm cua tr di¢n ABCD (3).
Cha y rang O la trong tim cua tir dién XYZT,
két hop vdi (**), theo B dé 2, G'4, G’B,
G’C, G'D theo thir tr vudng goc voi (YZX),
(ZTX), (TXY), (XYZ). Két hop véi (*), suy ra
G’ trung G (4). Tir (3) va (4) suy ra G la trong
tam cua tr dién ABCD. O
»Nhin xét. Bii todn nay kho, khdng ¢é ban nido tham
gla gidl.

NGUYEN MINH HA
% Bai 1.1/426. C6 hai chiéc céc, trong do coc |
ding M gan:r nudc dwong co .J.!(jarg do a%, o
nhiét do T = 45°C con coc 2 rf{mg m gam
neae tinh .Umr o nhigt do t = 5"C. Nguoi ta
Ic.rt n gam nudc duong o coc | J(:r vao coc 2
va sau khi khuay déu lai lav n gam nude
dieomg & coc 2 do vao mc 1. Kér qua la hicu
nhiét do At gitra hu.r coc la 15°C va norrq do
dirong cua coc 1 gdp k = 2,5 lan cia coc 2.

J‘!
Néu rang n

Tim cde ti 56 x = — va y=
J m
thi sw chénh léch vé nong dé va vé nhiét do
giita hai céc sau khi pha ting hay giam? Tir
do rit ra két lugn gi? Gia sir }'er heong
r}':rrmg hoa tan nho khong dang ke so voi M
nén cé thé coi mrdc dwong va nudc tinh khiét
6 cing khoi heong riéng d va cé ciing nhiét

dung riéng c.

Loi gidgi. » Lan 1. DO n gam nudc dudng tir
coc 1 sang coc 2, goi £ 1a nhiét d6 cin bang,
ta ¢6 phuong trinh can bing nhiét

ti~5
451,

e Ldn 2. D6 n gam tir cbe 2 sang cde 1, goi
nhiét d6 cén bang la 1, ta co

ney(45— 1) = mey(t; —5) =>— = y = (1)
m

neg(b —tz) = (M —n)cy(45-1) (2)
Theobaira t,—t, =At=15 (3)
Tir (2)va(3) tasuyra

_;sz= 30—-1, @)
M 45—-1,

Sau hai lan do, c6c 1 ¢ ndng dé Ny, coc 2 co
nong do N, ta co

na ya

N; = = 5
S onm+m y+l1 ®)
N, :(M—n)a+nN2 il
M
Theo baira N, =kN; =2,5N; (7)

T (5), (6) va (7) ta suy ra dugce
L5y=1-x (8)
Giai hé cac phuong trinh (1), (4), (8) ta tim

1 1
dugc x=—;y=—, =15°C.
2 3
Khi # tang thi hiéu nhiét d¢ hai coc giam,
chénh léch nong dé giira hai coc cing giam. O
¥Nhan xét. Cic ban sau c6 1&i giai dang:
Nam Dinh: Pgng Phic Cuwdng, 12 Li, THPT chuyén
Lé Hong Phong; Hung Yén: Nguyén Hoai Nam, 11A1,
THPT Duong Quang Ham, Vin Giang; Vinh Phic:
Triomg Thiry Duomg, 10A1, THCS & THPT Hai Ba
Trung, Phiic Yén.
NGUYEN XUAN QUANG

* Bai 1.2/426. Ban ¢ trén mét chiéc Hrl.{l-‘cjn
dang dumg yén trén mdl song. Khoi luong tong
cong cua thuyén va cua ban la M. Trén thuyén
co hai vién da voi khoi hegmg twong ung la my va
my. Cho biét M = 6m, = 12my. Muon cho thuyén
chuyen dong, ban nem da vé phm sau. Ban ném
lien tiép timg vién mot hogc ném dong thoi ca
hai vién, nhung déu Vi toc dg v, so wr: thuyén.
Hoi toc dé cvia thuyén la bao nhiéu néu ban ném

a) Hai vién da dong thoi?

b) Vién m; trude, vien m» sau?

TOAN HOC
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¢) Vien m tricdc, vién my sau?

Loi giai. Taco M =12m, va my =2m,.

Lic chua ném da, toan hé ding yén nén dong
lugng ban dau caahé £, =0

a) Sau khi ném hai vién da dong thoi, thuyén
va ngudi co van toc V so voi bo, da co van toc
tuyét déi so voi bo la v.. Theo quy tic cong
vintoc v, = v, +F

Tong dong lugng cia hé sau khi ném 1a

P=MV+(m| +f?.!2}1’" =12m;V +3m, (v, +V] (1)

Theo dinh luat bao toan dong luong
P=F,=0.Thay vao (1) varat ra V, ta dugc
. P 0,2v,.
15

Déu trir c6 nghia la % ngugc chidu véi v, .
b) Khi ném m, trude thi (1) tro thanh
(M +my)V +my (v, +V)=0.

, mv
E111 5 G TR i Lo
M +my +m,

Pong lugng A cua thuyen, ngudi va vién da
(M +m, )mll}

_-[.-"ff+m3)V:— i
M + my + m

ms la R,

Sau khi ném nét m; di thi dong luong cua hé
Mvam- la

P =MV +my(v,+V)=(M+m)V +myy,.

r-------------_-----------------—--

[ ] @
' THONG BAO

- 2 & Pon doc PAC SAN TAP CHi TOAN HOC VA TUOI TRE S§ 7
l (phat hanh vao thang 5/2013): Dac san day 48 n'ang, khé 19x26,5cm,
- ¥ Gia bia 14.500 dong. Ban doc ¢6 thé dit mua tai cic Co so Buu dién
g rén ca nude theo M s6 C.168.1, cac Cong ty Sach va Thiét bi trromg

# hoc & dia phuong.
- Moi lién hé vai Toa soan xin guri vé.

187B GIANG VO, HA NOI

TOAN HOC
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TAP CHI TOAN HQC VA TUOI TRE

Email: toanhoctuoitrevietnam@gmail.com

Theo dinh luat bao toan dong lugng thi
P =P, Vay

s

{mj+mz+—~-J 2)
M‘f‘mg

12my, my =2m,, ta co

O .
M + my + m;,

Thay s6 M =

V':-i[2+1+ e 1
15 1941

DAu trir cé nghia la ¥ nguoc chiéu véi v, .

41.v,
195

¢) Khi ném m, trude, m; sau thi trong (2) ta
chi can thay m; bang m, va m, bing m,, ta
duoc

v!
M + m- +mi

V' =- .. |
M +m,

Thay s6 M =12m,, m, = 2m,, ta co

l’"':—i[l+2+ 1.2 __ My 2
15 12+2

= V.

15.14 105
Déu trir ¢6 nghia la V"
v,.0
»Nhén xét. Céc ban sau day cé 1éi giai tot:
Ngh¢ An: Chu Thi Khanh Van, 11A1, THPT chuyén
Phan Bdi Chéu, Nguven Xwan Cuwomg, 11T1, THPT
Anh Son 1; Ninh Binh: Podn Nguyvét Hing, 11BI,
THPT Kir‘n Son A; Thanh Hoéa: Lé Thi Oupnh, 11C1,
THPT Hodng Hoa IV; Hung Yén: Newvén Hodi Nam,
11A1, THPT Duong Quang Ham; Ha Tinh: Neguvén
Thi Thiry Linh, 10A1, THPT Huong Khé.

NGUYEN VAN THUAN

nguge chiéu voi

TH&TT

NGODUCTHODUONGMINHCHAU
DD: 0986885389
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r GIAI THUONG ABEL

Vién Han lam Khoa hoc va Vin chuong Na Uy
da quyét dinh trao gidi Giai thwong Abel nim
2013 cho Pierre Deligne, Vign Nghién ciru cao
cdp Princeton, New Jersy, Hoa Ky vi nhimng
dong gop trong cac bai giang hinh hoc dai s-.'} va
tac dong manh mé cua ching dén li thuyét s, li
thuyét biéu dién va cac linh vuc lién quan.
Pierre Deligne 1a mot nha toan hoc xuat sic
trong vigc tim kiém cac két noi gitra cac linh
vuc khac nhau cua toan hoc. Nghién cilru cua
ong da dan dén nhiéu kham phé quan trong. Ong
dd dugc trao Huy chuong Fields (1978); Giai

Pierre Deligne

\\\IZ[}I ¢

thuong Crafoord (1988) cing vai Alexandre Grothendieck; Gial Balzan trong Toén hoc (2004)
(lldl thuong Wolf Toan hoc, cung von P.Griffiths va D. Mumford (2008).
LE MAI (Nguén: Abelprize) ‘r“

\
o

o T T P P L T R T R

PROBLEMS...
T5/430. Let AB = 2a be a line segment with
midpoint . Two half-circles, one with center
() and diagonal 4B, another with center (' and
diagonal AQ are drawn on the same half-plane
divided by AB. Point M, different from 4 and
(), moves on the half-circle ((J"). OM meets
the half-circle () at C. Let D be the second
intersection point of CA and half-circle (O').
The tangent line at C of half-circle ((J) meets
(D at . Find the position of point M on (")
such that ML is parallel to AB.

FOR UPPER SECONDARY SCHOOLS

T6/430. Let ABCD be a quadrilateral, where the
diagonals AC, BD are equal and perpendicular.
The triangles AMB, BNC, CPD, DQA, similar
in order, are constructed outside the given
quadrilateral. O, O, 0,0, are the midpoints
of MN, NP, PQ, QM respectively. Prove that
the quadrilateral O,0.0%;0, is a square.

f j'rl.f.“.ll‘.' .”'.(J.r_:'l!__' ;'r T'|

T7/430. Find a formula counting the number of

all 2013-digits natural numbers which are
multiple of 3 and all digits are taken from the
set X =1{3;5;7:9}.
T8/430. Solve for x.

logs x=logs_, 3.
TOWARD MATHEMATICAL OLYMPIAD
T9/430. The positive integers a.,ds., ..., a3 by,
bs,...,r013 where b, >1 forall k are chosen

L L YT

from the set X={1, 2,.., 2013}. Prove that
there exists a positive integer » satisfying the

following two conditions

2013 \/2013 O
ﬂ a; J[ l_] b, }+l;
\. f_ I:_t v’l

2) apbf +1 is a composite number for every
keX.

1) n<

T10/430. Let a, b, c € [U:l—} be such that

a+ b+ ¢ = 1. Prove the inequality

" 9
a +8 +0 + dabe s —.
32

T11/430. Let p be a prime number,

p=1(mod 4). Determine the sum

2517

Where [a] denotes the largest integer not exceeding
[¢8

T12/430. Let ABC be a triangle inscribed
inside circle ((2). Point M not on lines BC, CA,
AB as well as circle (O); AM, BM, CM intersect
(O)at A4,, B, C); 4, B,,C; are the circumcenters
of triangles MBC, MCA, MAB respectively. Prove
that the lines 4, 4,, B, B,, C;C, meet at a point
on the circle ().

p-1

Translated by LE MINH HA

TOAN HOC
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VOl
m thanh

hiing ta déu biét m thanh dwugce tao ra boi

su dao dong cua mot vat thé. Khi vat thé
dao dong sé tao ra nhimg song am. Nhimg
song am nay lan truyén trong khong gian dén
tai nguroi lam cho mang nhi ciing dao doéng
cung vol tan sd cua song do. T mang nhi
nhimg séng am nay truyén qua h¢ than kinh
cua bd ndo tao nén cam giac vé am thanh.
1. So sinh 4m thanh cia tiéng Guitar va
tleng dong cira

Pé hiéu o hon vé am thanh c¢6 tinh nhac va
am thanh khong cé tinh nhac ta xét hai dm
thanh phat ra tir hai vt sau day.

o D6 thi ctia dm thanh phdt ra khi dong cira:

| RSl

e D6 thi ciia tiéng dan Guitar:

Chung ta lhay hai @m thanh trén gmng nhau &
chd ching déu 1a dao _dong tit dan. Nhung
chung khac nhau & cho: Tiéng dong cua tan
s6 hon tap, gidt cuc; trong khi tieng dan 1a
mot dao dqng co tan s6 kha déu. Khi tac dong
vio ndo ngudi tiéng dan nghe ém dju, mang
lai cam gidc dé chiu, nguoi ta goi do la dm
thanh co tinh nhac.

2. Bién d§, tin s

Trong vit li, &m thanh ¢6 ba thude tinh co
ban do la cwong dé (dd to nho), cao do (dd

TOAN HOC
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cao thap} va dm sc’:’c Cao dg thé hién trong
vét li bang tn sé f (frenquency); cuong do
dugc thé hién bang bién dé A (amplitude).

Xét mot dao dong 4m thanh cé phlm'ng
trinh ham s6 x = Asin {Znﬁj véi bién sb ¢,
(4 1a bién dp, f 1a tan s6 khéng dbi, 7 1a
thoi gian, x 1a li dg)

Bién d§ la kich ¢& cua sy rung va n6 xdc dinh
murc do to nho (cuong dj) ciia m thanh. Am
thanh rung rong hon c6 nghia la né vang lén

to hon.
"ailin. ¥
AERS'AY
Bién do thdp Bién dg cao

Tén sb x4c dinh cao d cua 4m thanh. Tén sd
cang cao thi am thanh sé cang cao va ngugc
lai.

Tan sé duge do bang s vong cua song am
xay ra trong mét gidy. Pon vi do tan s6 1a
Hertz (viét tat la Hz).

i \\ f'l \
g X

?ﬁn s6 thdp

Tan s6 cao
Tén sé 1 Hz ¢6 nghia la mgt vong séng am
trong 1 gidy. Tan sé 10 Hz c6 nghia 14 trong

I giay co 10 vong song dm. Ta thiy séng am
lic ndy ngdn va sat nhau hon.
I. e '

1 giéy
| ~—"[rg) IUUUUEUUUUU 10 He

V@i am thanh co6 tinh nhac, ngudi ta ¢6 thém
mét thude tinh nira 13 trwdng dj. Trong am
nhac, truwomg d la mot khoang thoi gian cu
thé. N6 chinh 1a dé dai cia mot nét nhac thy
thudc vao thdi gian ton tai cia song am trong

1 gidy

https://tieulun.hopto.org
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khong khi. Trudng dg la mot dac tinh cua
not va ctng la mt trong nhirng nén tang cua
nhip digu.

3. Bi 4n ciia cAc ndt nhace

Ta biét ring trong 4m nhac c6 7 ndt 1a la, si,
do, ré, mi, fa, sol, ki higu twong (mg 1a A, B,
C, D, E, F, G. Tu nOt mi t&i fa va si toi do
cach nhau mét tong (tone); cac khoang con
lai cach nhau 2 tong (tone). Vi vay tir not A
(fa) nay dén not A (la) tiép theo cé 12 nét, dé
laA, A%, B, C, C#, D, D#, E, F, F#, G, G#.
Nét A (la) & gitra cdy dan piano c6 tan s6 la
440 Hz (1 giay rung 440 vong). N6 thudng
dwoc dung dé lam chuén lén day cho cdac nhac
cu. Pic biét nét A & quing tiép theo co tan so
8§80 Hz.

Tong quét: Cdc nét cing tén ¢ hai quing lién
tiép nhau cdich nhau mjt khoang 440 Hz.

Nhu vay trong mdt quang co 12 ndt, thé thi
tan sb cic ndt co ch:a déu tuyen tinh khéng?
Phai ching tin sé cia cdc ndt con lai suy ra tir
tan sb ctia not A (la) bing mot him

— 4+ 440!’:.

Diéu nay khong dung. Céc nha khoa hoc da
dua ra mot cong thire sau day dé tinh tan so
cac not nhac ma tai ngudi nghe duoc:

RO rang qua ham nay tmg véin = 0 la not A
(la) va ching ta c6 thé tinh tin sb cua tit ca
céce ndt nhac.

4. Db thi tan s6 (Ding MAPLE)
Dé thiy rd hon sir blen thién cua cac ndt nhac ta

hay dung phan mém MAPLE (mdt phin mém
todn hoc rat thdng dung) dé v& d6 thj clia ham

n

y=440x212 véi gia sirn 1 s6 thie va —21<n<27.

Chii y rdng & ddy truc tan sé (frequency) va
truc n khéng chia déu nhau. Phan mém nay
ciing khong co miii tén o hai truc.
sl frequency

1800 4 7
1600 3 /
1400 4
1200 7
1000

2 o 10 0
5. Bang tinh tin so cic not nhac
Cac ban c6 thé tinh tin sd cic ndt nhac bi’mg
cong thirc v=440x272 bing tinh toan théng
thuong, tuy nhién c6 thé dung ham trong Excel

n
y=440x212 vén n=-21,-20,-19,...,27. dé tinh nhanh bang nay. Dudi day la két qua:
N6t | Tansé | Nét | Tansd Nt & Tinsé | N6t | Tinso
C | 130.82 C | 261.63 £ | iay C 1046.5
C# | 138.59 CH | 277.18 C# | 55437 C# 1108.73
D 146.83 D 293 .66 D | 587.33 D 1174.66
D# | 15856 D+ i e D# l 622.25 D# 1244.51
E 164.81 E 329,63 E | 659.26 4 1318.51
F 174.61 F 349.23 F ; 698.46 F 1396.91
H# 185 F# 369.99 F# 739,99 Fi 1479.98
G | 19 G 392 G 78399 | G 1567.98
G# | 207.65 G# 415.3 » 830.61 G# | 1661.22
A | 220 A 440 A 280 A | | 760
A# 233.08 At 466.16 Ar 032.33 A# | 1864.66
B 246.94 B 493 88 B 987.77 B : 1975.53
| : C 2093.00
| | |

Bai nay dé cap dén tan sd, bién d§ cua dm thanh n6i chung va cac not nhac noi rleng Tuy
nhién cac ban s& dat cau hoi, mdi loai nhac cu thé hién khac nhau, mdi gigng ca cé sic thai
riéng, do 1a thuée tinh gi cta 4m thanh va diéu nay thé hién trong Vit 1i va Toan hoc nhu thé
nao? Hen gip cac ban trong mot dip khac.

NGODUCTHODUONGMINHCHAU
DD J986885389

httr s/lethidieu.violetvn/
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& (HOC NHUITHE: NAOY &

..... L

: g;ﬂso BAO CHAU
. (Vién Nghféﬂ c:tm cao cap vé Toan) .

7/&:‘ twe cdch khdch moi ctia chudi sw
; kién “Céu néi - Cudc doi thoai
hudmg dén van héa héa binh” lan thic tw
tai Pong Nam A, GS Ngé Bao Chédu - Nha
Todn hoc nguci Viét doat Gidi- thudng
Fields nam 2010 hién giang day tai Dai
hoc Chicago (Hoa Ky), Gidm doc Khoa
hoc Vién Nghién ciu cao cdp vé Todn
(Viét Nam) da vé nude va co nhiéu
chuong trinh tham va néi chuyén véi hoc
sinh, sinh vién cde zmc)'ng hoc tai Viér
Nam xoay quanh chii @ khoa hoc, gido

duc. Chidu ngay 13.3.2013 viea qua, tai Hoi trwong Dai hoc Bdch khoa Ha Ngi da dién ra budi
noi chuyén ciia GS Ngoé bao Chdu vdi sinh vién nhé truong vé chil dé Hoc tp nhie thémm dae
cé hiéu qud. Tap chi Todn hoc va Tudi tré xin trich dang bai noi chuyén nay rm bamﬁaa (rai
liéu do Phong Hop tdc ch 1é Pai hoc Bach Khoa Ha Noi cung cdp). Ban doc ¢é :he xem bcm

day dii trén websrre Tiasang.com.vn
R 5 .ﬁ,--
" T6i rat hay dur '%cac em hoo sinh, sinh vién
va cac bac phil- huynh hoi vé “bi quyét hoc
tdp”. Toi thudomg tra lm “Khong c6 bi quyét gi
cd. Quan trong la niém: Fsay meé:” ..

Ngay xura dé hoc dm:rc chi thénh hién, cai

quan trong nhat 13 c%n c6 chi.. Cax chi dé di

bat dom _dom bo vao lo Iam dsn rna doc séch_

s&r. Mo i thuyét cé lﬂglc nt;)lgtai cua no, no
khéng ty mau thuan, nhung nhﬁng két luén
ma ngudi ta rat ra fir né chi khép véi thue té
khach quan trong mét pham vi nao dé. Theo
mdt nghia niao d6, méi 1i thuyét la mot tro
choi tri tué, véi luat choi duoe xac dinh 1o
rang ma trong dé ngudi choi co thé trién khai
kha ning tu duy cia minh dé di dén nhing

TOﬁN HOC
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két qua nhidu khi nim ngoai sw mong doi ban
dau

Rét it khi nguoi ta choi trd gi mét minh. Dé
cho cuc choi thyc si cudn hit, dé cho ngudi
choi ¢6 thé thuc su trlen khai moi tiém nang
tr duy ctia minh d@é di dén nhitng két qué bat
ngo, di dén séng tao, cudc choi phéi co ban
choi va phai cé trong tai. P& minh hoa quan
dlem nay, tol xin dua ra mot goi y nho, nhung
rat nghlem tic.

Nh¢ vao internet, hi¢n tai ngum ta c6 thé tim
dugc rét nh1éu tai liéu hoc tip mién phi ¢ trén
mang. Mot s0 tru‘ong dai hoc co tén tudi nhur
MIT, Stanford con to chirc cong bé mién phl
hdu hét cdc tu li¢éu hoc tdp. Thay bing viée
phai bé ra 50 ngan d6 la mot nam dé dén dé
hoc, ma khong phai cir ¢6 50 ngan d6 la la da
duge nhﬁmvﬂo hoc, ban c6 thé tru}r cip mién
i t r lidu hoc tip, theo doéi {:ac bai giang
video. Vay co diing 1a ban cir ngm & Ha Noi,
hay TP. HO Chi Minh, 13 ciing c6 thé hoc nhu
sinh vién & MIT hay & Stanford hay khong.

https://tieulun.hopto.org
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Toi nghi rang trir khi ban ¢6 mot y chi sit da,
dil c6 duge cung cip tat cd moi tél liéu trén
doi, di duge theo doi mién phi cac bai giang,
¢ nha mot minh ban van khong thé hoe duge.
Bdi vi ngdi theo dai bai giang trén mang mot
minh khéng phai 1a mot cudc choi thu vi:
khong c6 dich thu, khong co déng do1, khong
¢6 16 trinh, khong thay muc tiéu, khong thiy
gidi thuong. D6 1a nhimg thir khong lién quan
true tiép dén noi dung khoa hoc cua bai gidng
nhung d6 14 cai ma nguoi di hoc can dé phén
d4u lién tuc. Hoc mot minh, ban cé thé tap
trung cao do trong mot hai ngay cho dén mot
tuan. Nhung ban can ¢é tip the, co 16p hoc,
c6 thiy gido dé duy tri nd hre hoe tﬁp

Goi ¥ ctia t6i 1a tai sao ¢ ban khong tu io
chire cling hoc theo gido trinh duwoc cung cap
trén mang. Tai sao khong thé ding truc tiép
bai gidng, tu li¢u hoe tip cung ¢ap mién phi
trén mang trong cac 16p hoc chinh khod. Céc

thay khéng nhat thiét phai gidng ca budi nira,
ma c6 thé cho sinh vién xem bai giang trén -

mang, ¢6 thé 1am trude phy dé tiéng vist, sau
do danh th&rl glan ée glal thlch then‘i tra 16

t‘uc T4t nhién goi y lh: dé, ma lﬂm thi kho
nhung t61 khong tin la viéc ndy khong thé lam
duge. Kinh phi dé to chire. 16p.hoc nhu the co

1& 1a khﬁng nhiéu Iﬁm, neu_lso'sanh vai h.;,.;_g-
phi 50 ngan do la m@t nﬁm (s 8 MEIT hay}

Stanford.

Véi gm ¥ ¢6 tinh suy m(’mg nay, tﬁt hJ vcmg
lam noi lén duge sy guan trong cia viéc to
chire hoe tap Hoc tép 13 mét hoat dong tap
thé va cd 16 chirc. Nhu déd néu ¢ trén, thicu
mot tap theé ¢6 to chirc, con nguoi néi chung
khong c6 kha ning duy tri n6 luc cia minh
trong mét thoi gian dai. Thiéu tranh bién con
nguol nhanh ohéng lag vao con dudng chu
quan, con dl:bﬁg ludn din dén cai dich 1a su
bé tic. Ban tinh con :ngum 14 hiéu thing, cai
can thiét dé“tao ra sy sdi dong trong tranh
luan, nhung’ cung Ia cai Jam tha héa cugc
tranh luan blgn né" “thanh ‘chién trudng dé
ngudi nay dé bt;p.nguﬁn‘kia. Vi.vdy trong moi
cufc choi tip thé ean ¢6 mét luat choi lanh
manh dé cho sy canh tranh chi tao ra nd luc

dé méi nguoi vuot 1én chinh minh, chir khong
phai 14 c& dé théa mén bin ning hiéu thang
Va cudc choi cin mot nguoi trong tai, ndm
vimg ludt 1& va c6 tham quyén diéu khién
cudc choi.

To6i i noi nhidu vé& sir cdn thiét cia viée td
chirc hoc tdp va tinh ki ludt-va tinh trung
thuc. Tinh ki luat, ton trong. t.ﬁp thé va tinh
trung thuc la nhu‘ng cii ma moi nguoi _pha.l
rén luyén dé mdi ngudi ¢é thé duy trt nd lye
hoc tip trong cuge choi tap the, moi nglrcrr co
co hdi vuot 18n chinh minh nhcr vdo sy canh
tranh lainh manh véi nhimg ngu'in cuhg;chm
Ban c6 thé thic mic rang (01 noiL Ve truong
hoc hay ma nhu 1a vé doanh trai-quén doi.
Tinh ki luat va trung thue tat nhién Ja khonrr
du. Cai con thiéu chinh 1a “niém say mé” ma
t6i nhdc dén luc bit diu. Say mé di tim cai
méi, cdi chua biét, tim 1oi giai thich cho

nhitg gi con chua hiéu. Niém say mé di tir
day dén? Thi thuc 1a toi khong biét chic

chan, vi vi thé ma t6i gia sir ring con ngucn
sinh ra v&i mot ban ning hudng thuong, noi
céch khac 14 da co san trong minh mam mong

etid niém ham mé. T6i nghi ring thyc ra cau

hoi niém ham mé sinh ra tir dau khéng quan
trong bang lim thé nao dé gin giir nieém ham
mé, va khéng dé cho né bi tha hod. Niém dam
me, tinh hudng thugng huong thién 1a dong
co cho viée hoc tap, va chinh viée hoc tip

“dich thye 1a cai nudi duﬁ'ng su huong thugng
“huong thién boi nhing gia tri nhin van chan

thién, chan m¥, boi tinh yéu su that, va boi

‘niém hanh phic ctia sy kham phé, dé vuot
: qu;a bién giol gifra nhu‘ng gi da b1ct va nhiing

gi chura blet

Mot ngudi ban 161 ¢6 gop ¥ rang bén canh sy
ham mé, can phai néu thém tinh qud cdm nira.
Su qua cam la cai bancan dé khong dé tinh
ludi biéng, hén nhét dy d ma quay lung lai
voi sy that. Sy qué cam ciing 14 cdi ban rat
cén dé khi di tim nhimg céi gi chua biét, Ban
c6 tap thé, co dong déi @ clng hoc tép, tién
bd. Nhung dua vao kinh nghiém cé nhén, toi
thiy ring khi da vuot qua bién gidi cia
nhitng gi da b1-.=:t de thuc s dudi theo cai
chua biét, ban rit can tinh qué cém vi vao
thoi diém do6, ban thuomg phai chay mét
minh, ma trong mét s6 truéng hop ban sé
phai chay mét minh rit l4u."
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BAN CO VAN KHOA HOC

GS. TSKH. NGUYEN CANH TOAN
GS. TSKH. TRAN VAN NHUNG

CHJU TRACH NHIEM XUAT BAN
Ch tich Hoi déng Thanh vién kiém
Téng Gidm déc NXB Gido duc Viét Nam
NGUT NGO TRAN Al

Tang bién tap kiém
Phé Téng Gidm d6e NXB Gido dyc Vigt Nam
TS. NGUYEN QUY THAQ

7S. NGUYEN VAN VONG
GS. POAN QUYNH
PGS.TS. TRAN VAN HAO

' HOI DPONG BIEN TAP

Tong bién tap : TS. PHAM THI BACH NGOC Thu ki Toa soan : ThS, HO QUANG VINH
7S. TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, TS. TRAN NAM DUNG, TS. NGUYEN MINH PUC, TS. NGUYEN
MINH HA, TS, NGUYI%N VIET HAI, PGS. TS. LE QUOC HAN, ThS. P'HAM VAN HUNG, PGS. TS. VO THANH KH[ET
GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, TS. TRAN HOU NAM, PGS. 7S. NGUYEN DANG PHAT,
PGS. TS. TA DUY PHUDNG, 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 Danh cho Trung hoc Co s6 — For Lower
Secondary School

Tran Xudn Uy - Mot phuong phap chitng
minh hinh hoc.

o Hudng dan giai Dé thi chon hoc sinh gidi
mén Toan 1dp 9 Tinh Phu Tho, nam hoc
2011 - 2012,

Pé thi tuyén sinh vao l6p 10 THPT chuyén
TP. Ha Néi, nim hoc 2012 — 2013.

o Chuan bi thi vao dai hoc — University

Entrance Preparation

Lé Khanh Hung - St dung bat dang thic
vaa dao ham dé tim gia tri 16n nhat, gia
tri nho nhat.

o Thir sirc trude Ki thi - Dé so 7.
(10] Hu6ng din giai Dé s 6.

Bién tdp: NGUYEN PHUC

Tri sw, phdt hanh: NGUYEN KHOA DIEM, VU ANH THU

0 Phuong phap giai toan

Kiéu Pinh Minh - Cach giai mét dang
phuong trinh ham dac biét.

@ Sai lam ¢ dau — Where's Mistake?
@ Dé ra ki nay - Problems in This Issue

@Giﬁi bai Ki truéc — Solutions to Previous
Problems

@Lé Mai - Giai thudng Abel nam 20183.
@Toén hoc vdi am thanh
Nguyén Ddang Tri Tin - Ham sb lugng
giac, ham s6 mii véi dao dong cia am
thanh.

@Ngﬁ Bdo Chéu - Hoe nhu thé nao

M thudt: QUOC HIEP, THANH LONG
Ché bdn: NGUYEN THI TRANG
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CBNG TY CO PHAN SACH VA THIET B] GIAO DUC MIEN NAM

@ 7 NHA XUAT BAN GIAO DYC VIET NAM

e Dién thoal: DT: (84-8)38358423; 38300312 - FAX: (84-8)38351488

TAI LIEU CHUYEN TOAN THCS

SOBE | _ I e Diachi: 231 Nguyén Van Cir, Quan 5, TP. Hoé Chi Minh

Bé sach “Tai liéu chuyén Toan Trung hoc co s6”
¢6 tai ca 8 cubn, cho cac 16p 6, 7, 8, 9, méi I6p gém
2 tap: tap mot la Dai s6 (& 16p 6, tap mot 1a S6 hoc),
tap hai 12 Hinh hoc. N6i dung frong méi cudn déu
bam sat chuong trinh Toan & cac lép THCS.

M&i cuén déu co hai phan: phan Cde chuvén dé
ca ban (viét theo timg chuong ctia SGK) va phéan
M6t s6 chuyén dé ndng cao. Phén dau trong moi
chuyen dé la tém tat cac kién thite li thuyét cla
chuyén dé ma HS cdn ndm vimg, tiép theo gidi
thiéu mot s6 vi du minh hoa va sau dé la cac bai tap
dé nghi d¢é HS luyén tefup. Nhiing chuyén dé nang
cao nhém gitip HS hiéu sau va réng hon nhing néi
dung c6 lien quan dén chuong trinh. Nhiing vi du
va cac bai tap trinh bay trong sach dudc cac tac gia
chon loc kha ki luéng, trong do co nhiéu vi du, bai
tap la nhiing bai thi hoc sinh giéi Toan Qudc gia,
thi Olympic Toén, ... Bang viéc doc, giai nhiing vi
du va bai tap nay, HS sé dugc mé rong, dao sau
nhiing kién thitc da hoc, qua dé dugc rén luyén khé
nang tu duy Toan hoc. Cudi sach sé la phan Hudng
ddn gidi cho céc bai tap dugc dua ra & cudi madi
chuyén dé.

Nhém tac gia clia bo sach la nhing thay co giéo da
ho#c dang gidng day & cac 16p chuyén Toan cua cac
truding Pai hoc va cac trudng Trung hoc phé théng
c6 uy tin, 1a nhitng chuyén gia Toan & Tap chi Toan
hoc & Tuéi tré va Nha xudt ban Gido duc Viet Nam,
chéng han nhu: NGND. Vi Hitu Binh (cht bién),
NGUT Nguyén Tam Son, nha giao Pam Hiéu
Chién, PGS.TS. Vin Nhu Cuong, PGS. TS Dam
Viin Nhi, TS. Pham Thj Bach Ngoc, PGS.TS. Lé
Qudc Hdn, .

Hi vong rﬁng bo sach sé la mot tai lieu thiet thuc
va bé ich gilip cAc em hoc sinh hiéu sau sac nhiing

kien thic Toan da hoc, va gép phan vao viéc nang

cao chat luong dao tao va bdi dudng hoc sinh gidi
Toén & cap Trung hoc cd s6.

{Dia chi phat hanh nhu trén)
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