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NHA XUATBAN GIAO DUC VI

“Ordn Lrong qiot
Bo Tu dién Bach khoa Bni nmca ._

Tha xuét ban Giao duc Viét Nam vira cho ra
mat phién ban tiéng Viét cta cudn T dién
ach khoa Britannica cua My. TU BIEN

BA {_ H K H.O A
Britannica

Tir dién Bach khoa Britannica gém 25.000 muc
tr, 2.500 hinh minh hoa va ban @6, 51 linh virc
khoa hoc va ddi séng, gan 300 muc tir vé Viét
Nam do cac tac gia Viét Nam bién soan theo
thoa thuan véi phia My, Cong ty Bach khoa thw
Britannica My xét duyét.

Viéc chuyén dich sang tiéng Viét duoe thue hién
rat cong phu, do 54 dich gia, 62 chuyén gia (trong
do6 cbd cac chuyén gia tir dién) hiéu dinh, tham
dinh, bién tap dwéi sw chi dao cia Hoi dong bié X
soan - bién dich, do 6ng Ngé Tran Ai - Chu ticks 3. R
Ho6i déng thanh vién - Téng giam déc Nha x NS

ban Giao duc Viét Nam - lam chu tich. 4\%

mau toan bo, dong bia clrng ch{j chim, ép
nhd vang, cé bia ao cho tirng % at trong hop

B6 sach gdm hai tap, téng cong &0?::“19.
Hinh thire trinh bay cong phu, traw "in bén

TU DIEN

cting, dwoc phat hanh tir nga®¥/11/2014.
Giao sw, Vién si Pham Hac, Nguyén B ‘EBE( H KHOA
tredng B6 Gido duc - Pao tao, danh gia bod __ ll’faﬂl‘uca

sach dat ba tiéu chi: Khach quan, Chinh xac,
“Quyen uy” va viéc phat hanh T dién Bach khoa
Britannica tai Vit Nam co thé duoc coi 1a mot su
kién Ion trong déi song van hoé - gido duc nudc
nha. Theo Gido sw, m6i trweng nén c6 mot cudn
dé cac nha giao va cac em hoc sinh tham khao.

Theo Nguyén Bé tridng: “Nhw Loi nha xuét ;
ban viét: eéng viéc hét strc khé khan, cac dich B] oo sincsomersma  BritamIICH
gia, nguoi hieu dinh va bién tap vién da lam viéc
cat lyc trong nhiéu nam, tuy thé ciing 'kho tranh
khaoi sai s6t'.

Ban doc ¢d nhu cau xin lien he:

- Cong ry CPISachidich va Tu dién Gido duc. Tel: 04.38266359 - 0904608096,

Hoclc timthem thong tin tai www.facebook. comjpuges/Tu—dlen -Bach-khoa-Britannica/
: Bo such co gia 3 friéu dong. Giao sach tan noi. mién phi.

https://tieulun.hopto.org
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CUGCTHY -
BO‘VUINGKY HE2016.

BC'IT 1

P

LTS. Miia hé nay Toan hoc va Tudi tré xin maoi edc ban tham gia Cudc thi DO VUI NGAY HE
2016. Cuée thi dwge chia lam hai dot, dé ra dwoc dang lan heot trén Tap chi TH&TT cdc 56 468
(thang 6/2016) va 469 (thang 7/2016). Déi twong du thi la tat ca cde ban véu thich Todn trén ca
nde. Ban hay g loi giai ba bai @6 vui Dot | vé Toa soan tride ngay 31/8/2016 (theo dau Buu
dién) va loi giai ba bai Dot | 5& dang trong THE&TT 50 471 (thang 9/2016),

2 X 3 6 vudng theo hudng tiy y (hinh 2). Ban
) _ hay v& mdt dudng di clia quin mi qua tét ca cdc
Ban Mui dén choi nha ban Thdn, thdy trén ban  § ciia ban c&y, mbi 6 ding mot lan.

co dong chir

Bai 1. TIM PANG THUC

*

T —_— e F 3

.-:rh aac = ac.adb = ad.acd = ae aee =X

Ban Mui thic mic thi ban Thén tra 16i: Ban hiy
thay a, b, ¢, d, e boi cac chit s6 khic nhau trong A

h¢ thap phan dé co dang thuc dung. Ban co thé &
tim duge cac dang thirc sé d6 khong? Hinh 1 Hinh 2
DAN QUYNH (Ha N \! AN MINH (Ha Ngi)

Bai 2. QUAN MA PI TREN BAN Cg Bai 3. SO NAO?

Tim s& nguyén dwong nhé nhét duge bit dau
béi chir s6 1 biét ring néu ta chuyén chir so 1
dén vi tri cudi thi ta dugce s6 mai bfmg ba lin sb
ban diu. Hay tim tat cd céc s6 c6 tinh chat nay.

NHU HOANG (Ha Néi)

4 r;,\g)_) JA

i
¥
¥

ST

%,

(

Trén mdt ban cd hinh chit nhit kich thude
6 X 8 0 vudng co mot quin mi dimg & 6 co
ddu * nhu & hinh 1. Quin mi di theo quy tic:
Tir 6 A dén & B cua hinh chit nhat kich thude

TOAN HOC 1
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TR \(.“um O SG

at an phu la mét phurong phép hay giip ta
E giai quyét duoc nhiéu phuong trinh vé ti.
Bai viét ndy xin gi6i thigu i cac ban cich giai
mot s dang phuong trinh c6 chira tam thirc bic
hai trong cin kha tha vi va hitu ich.
DANG 1. Phuwong trinh cé chira

Jaxt+bx+c voia>0
Cdch gidi: Dat Jax® +bx+c = +Jax+t.

X Thi dy 1. Gidgi phwong trinh

- s Al 16x+153
(2x+ 10 x+4/x _l:llﬁl_l—-]-“- =)
Léi gidi. Dat Vx* +1=—x+1
—-x+t=0 —x+t20 )
4l=(-x)° 2xt=1" 1.
Dé thayr-(]khong thoa min (¥). Khn‘#(]%\%
(I'H >0 r>(:- Q’
=
(*)Qi ot @v[ Q(")
A ]
SiE : Q’

Thay vio PT di cho ta dua?,
=1
2 B——F1
[r ;I_H], =0
gt b as

!

8° +153r—8

81> —45r-8

& (1P +1-1)(8F —45t-8)+81* +153t-8=0
< 8 =37 =537 +190t =0

< (=20t =5)8t+19)=0

;
S +r—1+

<> =0 hodc =2 hodc t= 5 hodc I=%.

Loait=0; £=_—;{~}- tadugcr=2var=>5.

TOAN HOC
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PHJ:ING PHAP BAT AN PHY

GTRINHCIJCHUA

TAM THUC BA[ HAI TRONG CAN

: VU HONG PHONG
(GV THPT Tién Du 1., Bdic Nink)
12

5
% & o NS e
Viay PT di cho ¢6 hai nghiém la 7 va ;

Thay vao (**) ta duge x =% va x=

X Thi du 2. Giai phurong trinkh

_']'__ 15

] I'l 2 4
LW 16x+9

16x° +(8x°

Pl
16

PT di cho tuung duong voi
v

214 x*+1=
Taco XQ’

(2@? ) =82 +12x°Jax® +1
+6x(4x% +1)+ (42 + Dv4x” +1

=32x° +6x+(16x> + Dy4x* + 1.

Loi giagi. DK:

lh +9 ).

Suy ra
VT(¥) = 32x° 4 6x + (162 + DV +1
—32x+4x7 +1)
= (2x + V427 +1) —3Q2x + V427 +1).
Dit 2x+v4x +1 =1 ¢ J4x® +1=1-2x
=2xz20 =2x=0
@{412—1-1:(!—2_'()2 G{m:rz—i 2

DEé thiy 7 = 0 khong thoa man (*).
Xét 120, khi do

]H >0 "r>0
x=t 4! bl 97
Khi nay PT(*) tr& thanh
r3—3t=—;(-)—-— @;3_3;:4 3%_
16,5510 Skt
41

https://tieulun.hopto.org
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30

41 +9r—4

= (2 =341 +91-4)=30
At 90 < 16" =2Te—18=0
S (I=2)(+3)4r* +5t+3)=0

o r-3= (dot#0)

-2

I—L-
| t=—3

41° +51+3=0
Phuong trinh 4t +5t+3=0c6 A<0 nén vb
nghiém. Dot >0 nén ta chi lay 1 =2

Vai 1 =2 thay vao (1) ta duge x =

ool b

5 5
Viy PT(*) co nghiém x = r
DANG 2. Phuong trinh c6 chira
\-'.m" rbx+ec voi c >0

Cdch gigi: Khix = 0dat

\.f(;-)u.'2 +bhx+ec=tx+ Jc_

X Thi du 3. Giai phiwong trinh

( 7.5 2 Y 11k +70x°
|+, = +=x+1 | =———
\3 1 3

4
Loi gidi.

+ Xét x=0. 4
bat %x3+%x+l=m’—l *Q
“ S

x—120 $
= :
zxz +%_r +1=1x" =201

3
[t k20
@ el el
{3!‘,\“ —7xt =6tx+2x
x—1=0
— i 1) (do x=0).
{(3:——7)_:=5:+2“( Hed)

Dé thiy khi 3;3—?=0@;=i‘g khéng thoa

mdn (1).
6r+2
X=—7—
W57
6142 .

3t -7

Khi r;fi\E thi (1) <

f. 120

Ty 6t+2
-x= 6t+2 il
3 7 ¢
=4l e
M.:-o ik ‘j; o
el SR ﬁ
t> 3

Vi cich dat trén thay vao PT da cho ta dugc
(I i TN l)_l - 1ix —;?0){” P rgxg -t ] lt’;’ ?'D

< 3Px=11x+70

2
X

o 30, 6':+2 =11. (,1:+;_= +70
3" -7 -7

< 3(61+2) =11(62+2)+70(3* - 7)
< 18t +61° —210¢* —66¢+468 =0
= 6(1-3)(t+2)(3* +41-13)=0

=3
1=3
| t==2 ‘%@- r=_2i73‘fHg

3;&;@!0
b

déi @iéu kién cua ¢ & (2) ta loai
=, S
&F 2=

3

=32

& &i cdc ¢ con lai thay vao (2) ta duge
+ Dé thiy x =0 khong thoa man PT di cho%

_—3-343
T 13424437
Vay PT da cho cd ba nghiém:
_—3-3J43
C13+2443°
DANG 3. Phuwong trinh cé chira

x=Lx=-2:x

x=lx=-2:x

Jalx—x }x—x,)
Cich giai. Khi x = x, dit
Jax—x )(x—x) =(x—x ).
X Thi du 4. Giai phweng trinh

6x> +17x+11 _E‘_Jr__n_
2+ Jx+D(6r+11) 28 14

Léi gigi. Dé thiy x=-1 khong 1a nghiém cua
phuong trinh da cho.
Véi x# -1, dit

Jx+Diox+1D) =(x+1)x =0 (1)

TOAN HOC
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= (x+D(6Ex+11)=(x+1)°F
=6x+11=(x+1)

= (2 -6)x=11-1 (2).

Dé thiy t =+/6 khong thoa man (2)

Véi t2+J6suyra x= li_g (3), thay vao (1)
r g

ta duge:
5t
+1)(6x+11) = = 0.
Jx+D(6x +11) ane
t>+6
Suyra|:_\!{_j{rgo (4).

Phuong trinh dé cho trd thanh

[ = T
2 2
f-6) _27 11-1 41

2+_25_._E__ 28 -6 14
-6

X Thi du 5. Giai phirong trinh

31—x._' 6x+21-5y2 )

4212

\(HIHHJ}

x+1 L

Li gigi. Do x= -1 dit
JGADBx+V2) =(x+Dr =0 (1)

= (x+1D3x+2)=(x +1)*¢

= 3x+2 = (x + 1)t

= -3)x=+2-1 (2).

Dé thdy 7 =++/3 khong thoa man (2).

J'}

Voi 2 +J/3suyra x=
i

(’;) thay vao (1)

A _
ta duge: J(x+ DB3x+2) :b‘;—‘:)rzg_
Suy ra e (4). Tir cach dat co 3x+42 =
Ugf{\lﬁ x+1

K it Phuong trin o0 trd thanh
< 7008* = (55¢* —=195)(21% +5t-12) -
& 1407 = (117 —39)(2¢* + 51 ~12) P i 5\’_

+1 -
& 22" +55¢° —350¢% —1951+ 468 = 0 ) 42 -12
2 = X \
< (=Dt -3)(221° +143t+156) =0 4\% - o
@ AECET [(15 5 +212 63]
t=1 P (42 127 -3)
| 1=3 a% < (1+1D)(EV2 -12)(° =3) +(15-5¥2)¢
e @. +H21Z-63)* =0
*
Kiém tra diéu kién & (4) ta 1380 3 va & (15-5V2)' + (42 -12)r°
' e H2542 -T5) +(36—12-2)t +36-1242 =0

r=_T. e (-1)(t+2)

Thay céc gia trj ¢ vao (3) ta dugc x((]S—Sﬁ]tw{Qﬂ _ZT}H(]‘E_IS) =
2 . __ 286\6721-5874

X =

— va = .
3 T 15554—2866721
Viay PT di cho co 2 nghiém:

= 2 e 28646721 —5874
T3 T 1555428646721

Ta thir strc thém véi mét phuong trinh phire tap
xem kha ning cua cich dat an phu khi ndy
chuyén tir tim nghiém xau sang tim nghiém dep
nhu thé nio nhé!

4 T?@r“uggce S 468 (6-2016)

t=1
| t=-2
9+./201
s 1
Déi chiéu didu kién (4) ta chi liy r=1va
t==2. Suyr1a xzi_zﬁ;.r=ﬁ—4 1 tht ca

cac nghiém cua PT da cho.

(Xem tiép trang 27)
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Alins 9idc DE THI TUYEN SINH VAO LGP 10
THPT chiiyén Lé Khiét - TINH QUANG NGAI NAM HOC 2014 - 2015

(Pé thi ding trén TH&TT sé 467, thdng 5 ndm 2016)

Bail. a) PK: x>3. Taco Tir (1) suy ra b 12 s6 nguyén duong 1. Gia sir

gy 3 > 3 +xJE+x b=2n+1véineZ.
T (G el e, RO e |

C3(Wx-3+Jx+ x—3—JE]+x(JE+1) .
2 x=3-x Jx+1 m e Z' thi ta ¢6: b =(B2)m =((2n+1)2)

Néu ¢ 1a s6 nguyén duong chin, dit ¢ = 2m véi

—gax=3. =(4n2 +4n+ 1" =4k+1 véik e Z'".

b 7 o T .
R Suyra 2¢ =b¢ +1=4k+2:4, vo Iy.

<::>-(~Jx—3—l) 0@{{;1 Do d6 ¢ 1a sé nguyén duong 1&. Dt ¢ = 2m + |
x#=4.
; 5 vaime N, tacd 29 =bc +1=p2m1 4]
b) PT hoanh ¢ giao diém cua (P): y = —=x" va
(d:y=mx—-11a ¥ +mx—1=0. (*)  =(b+1)(bm - bz""l o +b2=b+)=(b+DA.

Hai hé s6 a va ¢ cia (*) trdi ddu nén (*) lubn cd g p e E
hai nghiém trai ddu. Viy duomg thing (d) luén
ct parabol (P) tai hai diém phén biét (c6 hoanh S“Y ;) *ﬁhc Gcladiend=1=b+1=
d6 x1, x2). Do X102 = 1 nén =1.Viy c=11a gia tri can tim.

X, ~{ |x|1+J_;:_,2 &H)Tam 2+ 2+ 7(x+1) + 22+ 10=0
i %\ @+y)+ 7 +y) +10=—7

Bai 2. a) Véi a = 1 khong thoa man. Vay S x+ty+2)x+y+5)=-7
& (S-1)S+2) =

Ytaciingco 4 € Z' va A 1é.

by — x| =

1
a

*i 1a s6 nguyén thi a® -2 :

ab+ ={F-1)§+2)2s0=-2<5<1. Tiddtacd:
= b(a® —-2) = a(ab+2)—2(a z3HNpab +2 minS = -2 khi y =0 vax=-5;
= 2(a+b) : ab+2. é‘ maxS= 1khiy=0vix=-2
Do d6 ton tai k € Z' dé 2(a + b) = k(ab + 2). b) (x+4)2 —6va3 +3x =13. (1)
Néuk>2thia+b>ab+2 PK: x > 0. Ta nhén thiy x = 0 khong la nghiém
S(a-1)b-1)+1 <0,voly. cua (1). Do d6 (1) twong duong vai
Suyrak=1va2(a+b)=ab+2 22 +8x+3-6Jx3+3x =0
a-2=1 a-2=2
T e hoic
b s ﬁ{b—:::z & {b—2=1 <:>x+%+8—6|fx+%:(} ()
= E=5 T o 4 ap sé 3
o b g BRAC _ ge T8 PRGN GUOC A0 B0 o o _1'+;2_>\|"2:?3, ta ¢6 (2) tro thanh

(a; b) = (4; 3) thoa man bai toan.

, 2 —6t+8= [J¢::=[ (théa man DK 12 243).
b) 2¢=b¢+1 (1).Doa>1nén2": 4.

y TOAN HOC
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< Véit=2thi ,/x+3=2¢{”1;
X x=3

. Véi 1= 4 thi ’x+—3~=4c>[x=8+ﬁ.
: X x=8-461

Vay PT(1) ¢6 bon nghiém x la: 1; 3; x =8+/61;
x=8-461.

Bai 4. a) Ta nhén thiy t& gidc ABHD ndi tiép
— AHD = ABD = 45° (hai goc ndi tiép cling chén
AD)=> MHK =45° +90° =135° = t&t gidc DMHK
ndi tiép (vi c6 MDK + MHK =45° +135° =180°)
= DMK = DHK =P (géc ndi tiép cing chin DK).
Tam gidc DBK ¢ ba dudng cao DH, BC, KM

ma DH cit BC tai E nén E 1a truc tim clia tam
gidc DBK. Do d6 ba diém M, E, K thing hang.

b) Tir gidc CMBK ndi tiép néy
(g6c ndi tiép cing chin MB

Tt gidc CEHK ndi tiép nén ECH = MKH

(26¢ néi tiép clng chin EH).

Do d6 MCE =ECH hay CE la phan gidc ciia
MCH. Tuong tu ta c6 HE 13 phan giéc cia MHC.
Suy ra E la giao diém cia hai dudng phin giac

trong cua tam gidic MCH. Viy E la tim cua
dudng tron néi tiép tam gidc MCH.

¢) Ta c6 AHD = ABD = 45°ma AD = a cb dinh
nén diém H nam trén cung chira goc 45° dung
trén doan thing AD.

TOAN HOC
6

" CTudifpe  S6 468 6-2016)

Khi E=Bthi H=B,khi E=Cthi H=C.

Do @6 khi E di chuyén trén canh BC thi diém H

di chuyén trén cung BC chira goc 45° dung trén

doan thing AD (cung nhé BC cua dudmg tron

ngoai tiép hinh vuéng ABCD).

d) Do MCH =30° = MKH = MDE = MCE =15°

— CDE =30°. Trong ADHK vudng tai H ta c6
HK = DK sin30° = % (1.

Trong ACDE vudng tai C ta c6

CE = CD.tan30°= J_

Dé thdy AMDK vuéng cin tai M nén AECK
vuong can tai C, suy ra CE = CK. (3)
Tir (1), (2). (3180 ra:
DK +CK _CD+CE _ (3+3)a
» 2 2 B

., tap14 12 cdc so ty nhién bt ki.

HK =

a1, Q24+

wom=atart .. +an..

=q, 5=

ay+a, .
Ch1a tat ca cdc s6 hang cua day cho 2014 ta c6
cac trudong hop sau:

e Néu c6 mot sd hang cia ddy chia hét cho
2014 thi bai toan dugc chimg minh.

e Néu khong c6 s6 hang nao cia ddy chia hét
cho 2014 thi khi chia 2014 s6 hang cua diy cho
2014 c6 nhiéu nhat 2013 s6 du khac nhau. Theo
nguyén 1y Dirichlet, c¢é it nhat hai s6 hang cia
daily ¢6 cling s6 du khi chia cho 2014. Goi hai s6
hang d6 1 5, va S;. Khéng mét tinh téng quat,
gidsr1<i<j<2014thiSi=a+a+...

. +a;. Khi d6 85— 5 2014,

+a;;

.S_’i=a1+a2+”_+a -
suy ra @+ +a;.»+ ... +a;: 2014 (dpem).

TRUONG QUANG AN
(GV THCS Nghia Théng — Quang Ngdi) gidi thigu

https://tieulun.hopto.org
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PE THI VAO LOP 10 - THPT CHUYEN VINH PHUC
NAM HOQC 2015 - 2016

VONG 1
(Danh cho tét ci cac thi sinh)
Theri gian lam bai: 120 phit

Cau 1. (2 diém) Cho hé phuong trinh:
nx—y=1

x _l

2

a) Gidi h¢ phuong trinh dd cho véim = 1.
b) Tim tit ca cac gia tri cua tham s6 m dé hé
phuong trinh da cho ¢6 nghiém (x; y) thoa mén
ditukién 3x—y+1=0.

Cau 2. (2 diém) Trong mat phing véi hé toa do
Oxy, cho duong thing (d) ¢ phuong trinh
y = =3x+ m (m la tham s06). Xac dinh tat ca cac
gia tri cua tham s6 m dé:
a) Duimg thing (d) di qua diém A [1; —%]
b) Pudng thing (d) cit céc truc toa dd tao thanh

(valx ylaan m la tham s6).

mot tam gidc c6 dién tich bing 9.
Ciu 3. (2 diém) Cho biéu thirc:
e 154x-11 +3JE—2 2Jx +3
0. 0e-3 19 NSl

a) Rit gon biéu thirc P.

b) Tim tat c4 cdc gid tri ciia tham s m d
phuong trinh (vx +3)P =m c¢6 nghiém.

Ciu 4. (3 diém) Cho BC 1a mot day cun

phai 1 duomg kinh) cua dudmg tron t3 ban

kinh R = 0. E)jém A di dong trén c C sao
cho O lubén nam trong tam gic ac dudmg

cao AD, BE, CF cua tam giac ng quy tai H
(D, E, F 1a cac chan duong

a) Chimg minh tam gidc AEF dbng dang véi
tam giac ABC.

b) Goi A’ 1a trung diém BC, A, 1a trung diém EF, K
1a diém d6i ximg v&i B qua O. Chimg minh tir
gidc AHCK 1a hinh binh hénh va RAA4, = OA " AA’,
¢) Xac dinh vi tri caa A dé DE + EF + FD dat
gié tri 16m nhét.

Ciéu 5. (1 diém) Cho n 1 s6 nguyén dwong 16n
hon 2 va ki hiéu n! = 1.2.3...n (tich cua n s6 nguyén
duong dau tién). Chimg minh ring: véi mbi s6
nguyén duong 1ém hon 2 va khong vugt qua n!
déu phén tich dugc thanh tong gf:-m khong qua
n s6 nguyén dwong, sao cho hai so bat ky déu
khac nhau va mdi sé nay déu la udc s6 cia n!

VONG 2
(Danh cho thi sinh thi chuyén Todn; Tin)
Thai gian fam bai: 150 phit
Ciu 1. (3 diém) a) Giai phuong trinh:
Ml 1o ol s
Ax-8Jx+7 4x-10vx+7

Bt s [P g RSy
h_:l Gla] h'¢ Phtmmg tritlh.- {xya i :Zx —6 — O

Cau 2. (2 Jfé:m]

a) Tim s6 nguyén t6 p dé 2p + 1 1a lap phuong
clia mit sO tu nhién.

b) Trong bing 11 x 11 6 vudng ta dit cdc sb ty
nhién tir 1 dén 121 vao céc & d6 mot cach tiy ¥
(mdi & dat duy nhit mot s6 va hai 6 khic nhau
thi dat hai s& khéc nhau). Chirng minh ring ton
tai hai 6 vuéng ké nhau (tirc 1a hai 6 vudng cé
chung mét ce ao cho hiéu cua hai sé dat
trong hai 6 dg on 5.

Céu 3. (3 ) Cho tam gidc ABC nhon, co
trl,Ic i va ndi tiép trong dudémg trom tim O.
' . F tuong ung la chin cac dudng cao
gidc ABC ke tir A, B, C; goi M la giao

@m cua tia A0 va canh BC; goi N, P tuong

g la hinh chiéu vuéng goc ciia M trén cic
canh CA, AB.
a) Chimg minh ring HE.MN = HF.MP.
b) Chimg minh ring tir giac EFPN ndi tiép.

BD-BM _ ( AB )2

CD.CM \AC]
Ciéu 4. (1 d{ém) Cho cac sd thuc duong a, b, ¢
thoa min diéu kiéna+ b+ ¢ = 3.

1 1 1

+ +

2+a’h 2+bic 2+cla
Ciu 5. (1 diém) Diém M(x; y) clia mat phing
toa d§ duge goi la diém nguyén, néu ci x va y
déu 1a céc sb nguyen Tim s6 nguyén ducmg n
bé nhiét sao cho tir mdi bé » diém nguyén, déu
tim duge bd ba diém nguyén 1 dinh ctia mot
tam gidc c6 dién tich nguyén (trong trudng hop
ba diém thing hang thi coi dién tich tam gidc
bang 0).

¢) Chimg minh riing

=1

Chimg minh ring:

TRAN MANH CUONG
(GV THCS Kim Xa, Vinh Tucong) gidi thigu
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HANOI OPEN MATHEMATICAL COMPETITION 2016
(SENIOR SECTION)

Saturday, 12 March 2016 (8430 - 11130)
Question 1. How many are there 10-digit numbers
composed from the digits 1, 2, 3 only and in which,
two neighbouring digits differ by 1.
(A): 48 (B): 64 (C): 72
(D): 128 (E): None of the above.
Question 2. Given an array of numbers
A=(672,673,674,...,2016) on table. Three
arbitrary numbers a.b,ceA are step by step

replaced by number %min(a, b,c) . After 672 times,

on the table there is only one number m, such that
(Ar0<m=<1 (B:m=1 (Crlem=<2
(Dym=2 (E): None of the above.
Question 3.Give two positive numbers a, & such that
the condition a* + b*=a’ + b, then the greatest value

of M=a>+b"—ab is
1 |
A — P - I
(A) 2 (B) 3 (C):2

(D): 1 (E): None of the above.

Question 4.In Zoo, a monkey becomes lucky if he
eats three different fruits, What is the largest number
of monkeys one can make lucky having 20 oranges,

30 bananas, 40 peaches and 50 tangerines? Justifys

(C):@

YVOUTr answer,
(A): 30 (B): 35

(D): 45 (E): None of the abgvéy
Question 5.There are positive integers x,‘ékhat

3x*+x=4y*+y and (x—y)is equal
(A): 2013 (B): 2014 (@
(D): 2016 (E): None o ove,
Question 6.Let 4 consist of 1 ents of the set

{1,2,3,...,106}, so that the difference of two
arbitrary elements in 4 are different from 6, 9, 12,
15, 18, 21. Prove that there are two elements of A
for which their difference equals to 3.

Question 7.Nine points form a grid of size 3x3 . How
many triangles are there with 3 vertices at these points?
Question 8.Determine all 3-digit numbers which are
equal to cube of the sum of all its digits.

Question 9.Let rational numbers a, b, ¢ satisfy the

conditions a+b+c=a*+b?+c?eZ Prove that
there exist two relative prime numbers m, n such
mi
that abc = e
o

Question 10.Given natural numbers a, b such that
20154 + a=2016h* + b, Prove that \Ja—b isa

TOAN HOC
8 chsie
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NGUYEN VAN MAU
(Chii tich Hgi Todn hoc Ha N§i) Gidi thi¢u

natural number,

Question 11.Let I be the incenter of triangle 4ABC
and @ be its circumcircle. Let the line Af intersect
w at point D= A.Let F and E be points on side
BC and arc BDC respectively such that

BAF = CAE {%Bjﬁ‘ . Let X be the second point of

intersection of line Ef with @ and T be the point of
intersection of segment DX with line 4F. Prove that
TF.AD=ID AT .
Question 12.Let A be point inside the acute angle
xQy. An arbitrary circle © passes through O, 4;
intersecting Ox and Oy at the second intersection B
and C, respectively. Let M be the midpoint of BC.
Prove that M is always on a fixed line (when w
changes, but always goes through @ and A ).
Question 13.Fi¢lriples {a, b, ) of real numbers
such that | and la +hv+cl <1, Wire[-11].
fix)=x"+ px + g, where p, g are
ve that there is an integer m such that
15).£(2016).
n 15.Let @, b, ¢ be real numbers satisfying
condition 18ab+9ca+29%c=1.

nd the minimum value of the expression
T =424 +34b* +43c2,

HINTS AND SOLUTIONS

Question 1.(B) We solve the problem by counting
the numbers satisfying the condition, starting from |
- digit, 2 - digit, 3 - digit numbers

Digit ] . 3 4
1 12 121 1212
2 21 123 1232
3 23 212 2121
32 232 2123
321 2321
323 2323
3212
3232
= 3 4 6 8

We can see that a number ending by 2 in previous
column generates 2 numbers for next column (we
can add 1 or 3 at the end), but a number ending by 1
or 3 generate 1 number for next column (we can add
only 2 at the end). From this, we can make a table.
The first row is number of digits, the second row is

https://tieulun.hopto.org



the number of & - digit numbers satisfying the
condition and ending with 1, 3, the third row is
number of & - digit numbers satisfying the condition
and ending with 2.

| () O " i el s O 4

2 16 [ A | T 16 |16 | 32 | 32
1|2 12 [4 |4 |8 | B 16 | 16 | 32
Question 2. (A). Note that

l+l 1 LT 3 3 1 .

a b ¢ minfabec} 1 .

jmm{a,h,fl

So after each operation, the sum of all inverse
elements of A is non decreasing.
On the other hand, for every positive integer n, we
1 1

have S:=l+————-~+...1——>l. Indeed,
n n+l 3n

S b ot e
LS_EHJFZ[EH—A:_FZ:H&] 2n+§4n2—l’3
?;;+;( }>—+ 5 B

Hence, if on the table there is one number m then

L:-], ie. O<m<l.

Question 3, (D). We have
abla* =) 20 <24k <ab’® +a'h
S @+ P <(a+b)a’+b%)(1).
Combining a*+b* =a® +b° and (1), we find
a+b*<a+beoat+bh-ab<l,

The equality holds if a=1,h=1.
Question 4. (D). First we leave tangerines o
have 20 + 30 + 40 = 90 fruites. As we f
monkey is not more than one tangerine,
fruits of these 90 at least 2. )

0
g 45.
We will show how you can bring happiness to 45
monkeys:
5 monkeys eat: orange, banana, tangerine;
15 monkeys eat: orange, peach, tangerine;
25 monkeys eat: peach, banana, tangerine.
At all 45 lucky monkeys - and left five unused
tangerines!
Question 5, (E). We have

I +a=dy’+y S (x—-y)3x+3y+1)=y2.
We prove that (x—y;3x+3y+1)=1.
Indeed, if d=(x-y;3x+3y+1) then y? is divisible
by d* and y is divisible by d; x is divisible by 4, i.e. 1
isdivisible by d, ie. d=1.
Since x—y and 3x+3y+1 are prime relative then

Hence, the monkeys are not m

x—y is a perfect square.

%\kan be also solved as 3 -
/

Question 6. Divide numbers 1, 2, ...
groups X ={1,4,7,...,106},
={2,5,8,....104} and Z={3,6,9,...,105).
A has 16 elements, so one of the sets X, Y, Z
contains at least 6 numbers from A . Without loss of
generality, let X contains 6 numbers from A . Let
they  be 1£4a,<a, <...<a, £106. Since
1052 a, —a, =(a, —a)+(a; —a,)
+Ha, —a;)+(a, —a,)+(a,
—-a, s21.

is multiple of 3, so

, 106 into three

-q),
there is an index ¢ for which O<a,,,
By the choice of X, g, —aq,
9,4 —-a €13.6,9,12,15,18,21}.
Finally, apply the given condition, it follows that
a,,, —a, =3, which was to be proved.

Question 7. We divide the triangles into two types:
Type 1: Two vertices lie in one horizontal line, the
third vertex lies in another horizontal lines.

For this type we have 3 possibilities of choosing the
first line, 2 possibilities of choosing the 2-nd line. In
total we have 3x3x3=54 triangles of first type.
lie in distinct horizontal lines.

s triangles of these type. But we
degenerated triangles from them.
of those (3 wvertical lines and two
. So, we have 27 — 5 = 22 triangles of this
tal, we have 54 + 22 = 76 triangles.
ose students who know about C} this problem

should re

8 where 8 is the number
of degenerated triangles
Question 8. Let abc, where ahcel01234,567.89),
a#0 and abc=(a+b+cy.
Note that 100 <{a+&+c)* <999 and

Y100 <a+b+c <3999,
Hence 5<a+b+c<9. If a+b+e=5 then
abc =(a+ b+c)y =5 =125 and a+b+c=8
(not suitable).
If a+b+c=6 then E:(a+b+c}3=63
and a+bh+c =9 (not suitable).
If a+b+c=7 then abc=(a+b+c) = 7° =343
and a+b+ec=10 (not suitable).
If a+b+c=8 then abc=(a+b+c) =
and a+b+c=8 {suitable)
If a+b+c=9 then abe=(a+b+c)P=9 =
and g+ b +c =18 (not suitable).

Conclusion: abc=3512.
Question 9. Put g+b+c=a>+h* +c? =1

We have 3[a2 +h? +r.'1}2[a+b+r.')2 4

=216

8 =512

729

TOAN HOC
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then 16[0'3].

Since reZ then IE{UIZB If +=0 then

e

a=b=c=0 and abc=0=

n-0|€::

. If r=3 then

(a—l)+[b—1]+(c—1)={a—1} +(b—l)z +[('—1)2 =0,

That follows a=b=c=1 gnd abc=1=:—1.

If t=1. Without loss of generality, assume that
e>0; a="tib="2c=T0d=|nnyn,|.
n, , Hy :
x=ad
Put < y=hd thenx;y;zeZ and z>0.
z=cd
x+y+z=dl(a+b+c)=d
We have
xtpy?+2=d? (@ + 07 +¢*)=d?

It follows xy+yz+zx=0<3(z+x)(z+y)=2 =c*d.
Hence, there exist r; p;ge Z" such that
x+z=rphy+z=rg’;z=|rlap:(piq) =LpigeZ’.
On the other hand
d=x+y+z=r(p+q*)-|r|pg>0 then r>0.

_F=rq[q—p} :
Hence 1x zfﬂ(P—q)::vabc:—M_
z=rpq (p*+q*-p

We prove that (pg(p - q):p* +¢* —pq)=1. Q’%

Suppose that s :(pq(p_q];pz +q—p

then sl pg(p—q). =
Case 1. Let s|p. Since sl(p? +g® then s|q
and s=1 (not suitable)

slg. Similar]y,é‘ﬁnd

Case 2. Let 5=1 (not
suitable).
Case3.If sl(p—g) then
2 sl
sl(p—q) —(p*+4* - pg)=s\pqg = LI*Z
(not suitable).

If t=2 then a+b+c=a?+b* +c?=2.

We reduce it to the case where =1, which was to
be proved.

Question 10. From equality

2015a* +a=2016h + b (1), we find a= b.

If a=b then from (1) we have a=b=0 and
Ja-b=0.

If @b, we write (1) as b? =2015(a® —b*)+(a—b)
< b =(a—b)2015a+2015h+1)(2).

TOAN HOC
' Clugilre
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Let (a,b)=d then a=md, b=nd, where (m,n)=1.
Since a>b then m>n; and put m—n=1>10.

Let (t,n)=u then n is divisible by u; ¢ is divisible
by # and m is divisible by . That follows w=1 and
then (¢,n)=1. Putting b=nd; a—b=td in (2), we
find nd = t(2015dr + 4030dn + 1) (3). From (3) we
get n°d is divisible by f and compaire with (¢,n)=1,
it follows ¢ is divisible by t. Also from (3) we get
n'd = 2015df + 4030dnt + t and then
t = n?d —2015dr* — 4030dnt.

Hence t=d(n® —201512 —4030n1), i.e. t is divisible
by d, ie. t=d and then a-b=td=d’
Ja—b =d is a natural number.

Question 11. Let the line AF intersect @ at point
K#A and L be the foot of the bisector of angle
BAC.

and

Since BAK CAE we have BK CE hcnce

KE/(/BC . Notice that IAT = DAK = EAD = IXT
the pmntsI A, X T are cuncycilc

Hence, ITA=IXA=EXA = EKA so IT/{ KEJ{ BC.

TF IL
Therefore, oA
IL _CL

i ar . Furthermore,

DCL = DCB = DAB =CAD = 5 BAC.
Hence, the triangles DCL and DCA are similar.
GCLu DC
A g redoom ohad 1 IE
Finally, we have DIC=IAC+ICA=ICL+LCD=ICD.
It follows DJC is a isosceles triangle at D.

Since CT is bisector of ACL ;

we get —

Therefore,

Hence — il ID
AD ~ AD’
Summarizing all these equalities, we get
A v bc_ID
AT Al B ADT An
::»% ‘ig = TF.AD =ID AT as desired.
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Question 12. Let (O, 1(0,) be circles passing
throught O, 4 and tangent to Ox, Oy, respectively.
Circle (O,) intersects the ray Oy at D, distinct from
O and circle (0,) intersects the ray Ox at E,

distinct from O. Let N and P be midpoint of OF
and OD, respectively. Then N, P are fixed. We'll
show that M, N, P are collmear For this, it is

sufficient to prove that — N 0

NB~ PC’

Since (0,) is tangent to Ox,ADC = AOB. Since

OBAC is cyclic, ABO=ACD. So triangles AOB,
ADC are similar.

AB OB
Therefore AC-DC (1).
i BE AB
Similarly, AABE ©» AACO, — =
imilarly 0= C
From (1) and (2), we deduce that
OB _BE _ OB_CD Q»
CD - 0OC BE Pl $
OE _OD _ ON _OP &
Hence 2r =o€~ BE oc %
N ON
'NB  BE- NO OC CP

It follows, if NP intersects BC at M, then
MB PC NO

MC PO NB =1 (by Menelaus' Theorem in triangle

: MB
()] | e
() conclusion e

through M is midpoint of BC.
Question 13. From the assumptions, we have

1, it follows NP passes

|fn|< <1 and
a=31f M)+ f(=1)]- f(0)

f)=a+b+c

fi-li=a-b+c< h——[f(l) S=1]

fO)=c

. f(ﬂ}

That follows 4<[2a+b|

%[f(l)—f(—l)]‘

G L p
—‘Zf(1)+2f( 1 sz)’

3 1 e
SSUFOI+Z 1 FED 121 fO) S5+ +2=4,

Hence [2a+b|=4 and then

(a,b,c)=(2,0,—1)

AT e e e O 1)

IfD=la+b+cl=1
LAY cl=1 [

It is easely seen that both two triples (2,0,-1) and

(—2,0,1) satisfy the required conditions.

Question 14. We shall prove that
flf(x)+x]=fx)f(x+1) (1).

Indeed, we have

fLf+x]1=11, %r]“p[f(x)*'x]w
=2 (x)+ +pf(x)+px+g

= f)Lf} 1+P]+1 +tpx+gq
= W + 21+ pl+ f(0)
= (x)+2x+p+1]

xf(x)[x? +px+g+2x+p+1]
= f(X)[(x+1)% + plx+ 1)+ gl = f(x)f(x+1),
which proves (1). Putting
= f(2015) + 2015 gives
fim) = fIf(2015)+2015]) = f(2015)f(2015+1)

= f(2015)£(2016), as desired.
Question 15. We have
T —2(18ab +9ca+29bc) = (5a —3b)* + (da - 3c)’
+4b=5¢)? +(a-3b+3c)? z0,Ya,b,c e .
That follows T = 2. The equality occures if and only if

Sa-3b=0 Sa-3b=0
da-3¢=0

4dg-3c=0
4b-5¢=0 A Se=i)
a-3b+3¢c=0 -

? =1
18ab+9ca+29c =1 18ab+ 9ca+29bc

a=3t,b=5tc=4dt
(18x154+9x12+29x20) =1

pokabdd sk o Bk
T Jo587 T 058 (958
TOAN HOC
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CHUAN BJ
CHO KY THI
TRUNG HOC
PHO THONG
qubc GIA

nhitng nam gan ddy, hau nhu trong dé thi todn

THPT quéc gia thudng c6 bai todn tink tich
phdan. D6i v&i hoe sinh THPT thi #inh tich phdn 1a
mot phin mai va kho trong qua trinh hoc v thi.
Khéng phai bét cir bai toan tinh tich phan nao ching
ta ciing gidi duge bing cic phuong phip thong
thuong di hoe ching han phuomg phap doi bién,
phuong phdp tich phén tirng phén,... ma dé giai né
ta can phai phm hop cac phrong phap do voi mot 50
k¥ thufit bién dbi trong d6 c6 k¥ thudt tach tich phén
thi hiéu qua mai cao. Vé& mit phuong phép ludn thi
k¥ thuft néu trén khéng phai 14 mdt phwong phédp
tinh tich phan ma né chi la mét ky thuat bién d6i
nhim giip ta chuyén bai toén tinh tich phan phirc tap
thanh nhiéu tich phan don gidn hon ma ta da biét
cach giai.
Trong pham vi bai bdo nay, toi chi dé cip mot sd
cong thirc tach tich phin thuéng gip nhit trong
churong trinh todn THPT vdi hi vong s& gitp ich ¢
hoc sinh mdt phin nao vé cach tinh tich phén

dyng k¥ thuit néu trén. o
I. CACH THUC TACH TIiCH PH QR
Téch tich phan thudng duge thi ng cho

cac bai toan tinh tich phén co
(tirc 1 béc cua tir nho hon
toan ¢6 bic cia tir 16n hon Whac bing bic miu
thi ta chi viéc lay tir s6 chia cho mau s6). Do
gidi han ciia ndi dung chuong trinh toan so cp
& céip THPT nén chung t6i chi trinh bay mét sd
cong thirc tich mang tinh phé bién.

Khi giip biéu thitc g(x) dudi ddu tich phan c6 dang:
S(x)

1 3 beR; meN),
) g(-x) (xm _a){xm _b) (ﬂ' = me )
ta phan tich g(x) = - [ PAC A C)) ]
a-b\x"-a 1" -b
2) a(x)= J(x) (G,b,c,d‘eER;

(ax+b)" (ex* +dx+e)

m,ne ), tatién hanh:

TOAN HOC
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NET DEP TRONG GIAI TOAN TINH TICH PHAN

KHI DUA KY THUAT TACH TiCH PHAN VAQ

_ PHAM TRONG THU
(GV THPT Nguyén Quang Diéu, Pong Thdp)

- Phén tich

— A'] Az 2 ..+L
g(x)= (ax+b)" t (ax+b)’"'] i (ax+b)l
; Bx+C - B,x+C, Bx+C, _
(@ +dv+e)’ (o sBeel ) @R rdcte)

- Tim A4, 4;,..., 4,3 B, Byoons B3 G Gy oo
phuong phap dong nhét thire tir s6 clia 2 vé, tic la
chiing ta quy dong phan thirc & vé phai vira tach
rdi nhém nhimg di s6 cing bac thanh mdt nhom,
tiép theo cho gNIcua nhimg ddi s6 cling bic ¢

C, bang

hai vé ban dugce hé nhiéu 4n,
Giai hé payW tim duge A4,4,....4,:8,,8,....8,.
G &,. Trén co so d6 chung ta da tach

{rc ban dau thanh (m + n) phan thitc nho.
uy nhién ta co thé tim A 5B By B
A o

trinh bay cho cic em & phan thi dy minh hoa.

C bing cich khic ma ching t6i s&

asinx +bcosx

Neglx)=— J(a,b,e,d eR), ta phin
csinx +dcosx
tich g(x]=A(c5fnx+dccsx]_’_B[cro‘osx—dsmx}
¢sinx+dcosx csinx+dcosx

Viéc tim A4, B thuc hién twong ty nhe muc 1.2,

asinx+bcosx+e

Sabe,d,eheR),

4)g(x)=

esinx+dcosx+h

o o tih gla) A[cs?nx+dc05x+ k)
csinx+dcosx+h

B( ccosx —dsinx }_ [ 1 ]
csinx+dcosx+h csinx +dcosx+h
Viéc tim 4, 8, C thyc hién tuwong tir nhu muc 1.2.

I1. MOT SO THi DU MINH HQA

1. Tinh tich phin ham so hiru ti bing k¥
thuit tach tich phén

https://tieulun.hopto.org



Thi du 1. Tinh tich phan
l[ dx
T+ 2)@x% +16x+15)
Lo gidi. Theo cong thire tach tich phin ta c6:
| . 1
(x+2)(4x2 +16x+15)  (x+2)(2x+3)(2x+5)
A B i
“¥ed UErs el
Quy dong r6i bo miu s6 chung
(x+2)2x +3)}2x+5) hai vé ta dugc:
1=A2x+3)(2x+5)+B(x+2)(2x+5)
+Cx+2)2x+3) (%)
hay 1=(44+2B+2C)x" +(164+9B+7C)x
+154+10B+6C.
Déng nhit thire 2 vé ta duge hé phuong trinh
44+2B+2C=0 A=-1
164+9B+7C=0 & 1B=1
154+108+6C =1 =l
Nhur vay tich phan I s& tach thanh ba phan nho
| 1 1
i [ o f o I o
e 5 o Y £

I =

=—|n|x+2|; —ln|2x+3|

s @:l;j dy 21;[ it

327 ‘ &
Nhign xét. Ta co thé tim A, B, C & d%‘¢ (*)
bing cich cho nhimg gié trj x tiy ¥. an lgi ta
thwémg cho x nhimg gia tri la n h‘&; mau ‘56.
Khi d6 ta s& tinh dwoce céac h%ﬂ, B, C. Ching
han

-Cho x==-2=1=A4A(-1)= 4=-1-

- Cho x=—%:>B=l.

- Cho x=—%:>C=1.

2. Tinh tich phin bing cich phoi hep k§
thudt tich tich phin véi phwong phap doi
bién s0
Thi du 2. Tinkh tich phan
‘ B
[= : 5
_leznm-‘ +0" =2 -12)
Lo gigi. Tacd

4]
J’ dx
,(2015*+1}{x St
' |
+ dx (1)
@[(2016" s = =1
i)
o
Xét tich phén J = | | L ;
402016 +D(x* - x* -12)
Dat x=—1 = dx =—dlt.
Ddi can: voi x=—1thi 1=1;v&i x=0thi r=0.
0

dx

=i

Khi d6 J =- |—— | L ——dt
(2016 7 + )" =1 -12)
; x[.2016"

=j x| | 1__2 @)

T | 6

Thay (2) vao (1) ta duge

: |x|.2016”

12016 + D(x* —x* -12)

JN d_x
(2016‘ +l}(x e

I 4—:5 —l"-'

u:f:du:l‘cdx. Déi cin: véi x=0
=0;voi x=1thi »=1.Khi do

wt—u-12 28u+3)u-49)

Huu 4 Iu+3J—

Nhgn xét. Do biéu thic dudi dau tich phan cia bai
toan néu trén 13 mdt phin thirc nén ta thudmg cé 2
huwémg giai quyét d6 1a mat gon hodc tach ra thanh
nhimg tich phan nho. O bai toan tich phén trén ta
chon theo huéng thir hai la phén tich né thanh téng
ctia hai tich phin. Sau do ta chon mét tich phan
trong phén tich dé dé sir dung phirong phéap ddi bién
nhiim chuyén bai todn di cho vé& bai todn mai co
cach giai don gian hon théng qua k¥ thuét tach tich
phan ¢ muc I.1.

Thi du 3. Tinh tich phan

In6 X
&

u 4
u+ 3|0

1113
7 4

f = - : : dx -
0 d3+e” +3&° +10
Loi gidi,
Pit t=v3+e* =12 =3+ = 2udt =e"dx.
: TOAN HOQC
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Péi can: voi x=0thi t=2; vo1 x
r=13. Khid(':-

=In6 thi Thidu 5. Tinh tich phar
--in[--h'-‘ Flox+135
= ax
Y j- 2edt 2]- tdlt : ,h (x+2) :
YA AT - R0 A3 e Loi g,
3
tdt 1 1 +2
= j(r+l}[3r+l)=f[r+l_31+l] A u=infdx’ +16x+15)  |du=7 28(.7:6 )15
2 2 B.Elt dx Iii— X+
1 ook 1 ; =
=|Inft+1|-=In|3+1| || =lIn—+—-In—. ) V=
[ el =iny |]2 T ) 2(x+2)’
Thi du 4. Tinh tich phdn ApaiNE Purg FHAR et pha“ Hg phen G o0
T Fae ]I1{4x +16x+15) dx
Jo | I 2x+22 0 g(x+2)(4x2 +16x+15)
gdsinx+3cosx+35
=2 ]1'135 ]1115 e
Lgi gigi. Theo cong thire 1.4
: i !
sinx+7cosx+6 EA[4S]..[1.I+3COSI+5] Ma sz- dx
d4sinx+3cosx+35 4sinx +3cosx+5
+B( 4.cos.r—3smx ]+C[ 1
4sinx +3cosx+5

4sinx+3cos.r+5j
<sinx+T7cosx+6=(44-3B)sinx

+(34+4B)cosx+(54+C)
Dong nhit thirc 2 vé ta dugc hé phuong trinh

g a2
(két qua bai toan tich phén & thi du 1) nén

L
3 (x+2)(4x* +16x+15)

# Inls 784
1'% ” - —

l o e
8 729
Nhin xé nhin dau tién vé bai tich phan nay
thuda, kha quen thude, d6 1a sir dung phuong
44-3B =1 RE
34+4B=T <> A=B=C=1
54+C=6

phéan timg phan dé giai quyét Sau khi da

ong phép trén vao bai todn thi trong bi todn
\ %I xuat hién thém bai tinh tich phin mdi, dé giai
Nhu vy tich phén / s& tach thanh ba pha} :

_]- rd{4smx+3cusx+5)
o

uyét né cdc em can phai ndm vimg k¥ thuft tich
tich phin duge néu ¢ 1.2

%, 4. Tinh tich phin bing cich phoi hop k§
I thudt tach tich phan véi nhidu phwong phip
4sinx+3cosx+5 3cosx+5  khée nhau
{x+]n|4smx+3cosx+5|§3 +]n w+g TNy 8 Tink i hf” én
|‘|
T ! = \,'li’ | + \_"‘ 5 f'
7 ! e +3
voi J= - Dit f=tan> = e .
J4smx+3cosx+5 L s
In3 ¥ In5
dx = Zdrz. Doi cin: voi x=0 thi r=0; vii f—_—je m +I - _dx=J+K.
14¢ T 5 (e" +3)
thi =1.Khi do.J = [ il s
=— =1. ! iy na _x X
2 Ju+2? :+2 R T f L &
o e* +3
Wiy I =g
¥ Pit r=ve* -1, xe[0; In5]
linh tich phin biing cich phdi hop ky .
thuit tich tich phin véi phwong phip tich
phén tirng phéin

— e

TOAN HOC )
1 4 “ CluGilre S0 468 (6-2016)

=g —1=2id=€"dx.
P6i cin: voi x=0thi 1 =

:vol x=1In5 thi =
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2 2
Khi dé J = 2 d’—sz 3
1 +4

== sjr +4—4—8,4.

gidng nhu bai kiém tra mirc d¢ kién thire sach gido
khoa thudc chuong trinh ning cao.

Thi du 7. Tinh tich phdin

- Tinh 4= i Loi gidi. Ta c6
3 &
Pat t=2tanu = dt =2(1 + tan’ u)du. Ta co ‘;=I(x+2) G s e +1)|x 3x+2|
x 0 (x+2} (x +1)
T
de sl T 3
g 4(1+ tan’® u) 2, 8 = xi_zdx+’ﬂx2—3x+21dx=.f+!<.
(x+2)(x" +1)
Suyra J=4-7. 3 L
5 x « Tinh J=J-——jx—22wdx.Ta co
« Tinh K = j‘x—jzdx u(r+2)(r )
uie g J"3J‘ % 2{ a'(x +1) zj
e e e T 0] P51 grtd
bat e* — 1
& sy 3
i (" +3) il e +3 :]n(xz+])‘?—2]n(x+2]‘0=1n§-
Ap dung phuong phép tich phén timg phan ta c6
x |ns " & _ s -TlnhK 3x+2‘dr Ta ¢6
= — + O
€f+30 g +3 8
B ~3x+2|d —3x+2|dx
-Tinh B= | B = s il = ‘&’ x+2]dr + x+2)
0 e + 3
*dt 131 1 \% +ﬂx2—3x+2|d.r
Khido B= | =—j'[———]d: % )
fr+3] ALt r+3 : : 3
- -
Lol = E_ln_l Q, = [(? =3x+2)dx - [(x? - 3x + 2)dx
3 Je+3 & g 1 :
G et E_EE ﬁ}_'ﬂﬁ +j(x2—3x+2)dx
8 3 24 =
5In n2 1 2

Viy I=J+K=4-17

Nhgn xét. Bii tich phin nay cling thufc dang kha
quen thudc. Ban chét 7 gop tir 2 phan:

In5F x' [ x
J= e \.fre 1dr
g+ F +3

.1'

m3
K=
.]I(e Bt

dx.

Vi J chi cin sir dung phuong phip d6i bién va
lugng gidc hoa dé giai quyét. Vai K thi yéu ciu kién
thire ching ta vimg ving hom, do 14 sir dung phuong
phép dbi bién s6 ¢6 phdi hop k¥ thuit tach tich phan
duge néu ¢ 1.1 dé giai quyét. Nhin chung bai nay

3l Al

|-t 2x || =—

3 2 26
Viy I=J+K = 1118+E
5 6

Nhin xét. Dé giéi quyét cac bai todn cd dang tuomg
ty trén thi ngodi vi¢c nhdn xét nhu thi dy 6, cac em
cin nflm thém mét sé kién thire vé diu cia nhi thire
béc nhit, tam thirc bic hai hoiic dau.cua ham lugng
gic. .. nhim dé pha gié trj tuyét dbi & nhitng logi
tich phéin cac ham s6 chira gid tri tuyét doi.

(Xem tiép trang 26)

TOAN HOC
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CAC LOP THCS

Bai T1/468 (Lép 6). Tim cac sb nguyén duong

x,y,zsao cho 2° +3¥ + 5% =136.
CAO NGQC TOAN
(GV THPT Tam Giang, Phong Dién, Thica Thién Hué)

Bai TZ/468 (Lop 7). Cho A4BC vudng tai A,
dudng cao AH. Trén tia d6i cia tia AH liy diém
D sao cho AD = BC. Trén tia ddi cua tia CA lay
diém E sao cho AB = CE. Pudng vudng géc véi
BD ké tir A cat BD tai / va ciat DE tai K. Tinh s6
do gdcéff? A
TRAN NGQC DAI
(GV THCS Thuy Thanh, Thdi Thuy, Thdi Binh)

Bai T3/468. Tim tit ca céc cip so nguyén t&\

(p, ) thoa man p* — pg—gq* =27.

TRAN XU#
(GV THPT chuyén Lé Hing Ph BDinh)
T4/468. Cho hinh é‘f’ D co

BAD =120", Céc diém M, g ing di dong

trén cac canh BC va CD sao cho MAN =30",
Tim quy tich tim O cta dudng tron ngoai tiép
tam gidc AMN.

Bii

TRAN XUAN UY
(13 Hoang Ngdn, Nam Dinkh)

Bai T5/468.Giai h¢ phuong trinh:
(x+p) +3(x+y) = Jz(xﬂ, +)+4
(*+y-2V2x+1=4° +2y~5

TRAN MANH CUGNG
(GV THCS Kim Xd, Vinh Tiudng, Vinh Phic)

TOAN HOC
' CTudilre S8 468 6-2016)
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CAC LOP THPT
Bai T6/468. Giai phuong trinh
-3y +x+3+(\f'm ..4)\,"3;__'2? +(x—1)Bx+2=0.
CAO XUAN NAM
(GV THPT chuyén Ha Giang)
Bai T7/468. Cho tam giac ABC c6 ba géc nhon.
Ching minh ring
tan® A+tan’ B+tan? C>4(cot® A+cot® B+cot* O).
DANG THANH HAI
(GV khoa Cer ban, Hoe vign PK-KQ, Som Tdy)
Bai T8/468. Cho tir dién 4BCD ndi tiép mit
cdu tim O, ban kinh R = 1 va O ndm trong tir
dién. Chimg minh rang tén tai mdt mit cua tir
dién c6 chu vi 1om hon 24/3.
NGUYEN MINH HA
(GV THPT chuyén PHSP Ha Noi)
Bai T9/468. Tigaeid tri nhé nhét, gié tri 16n
nhit cua biéu

NGUYEN NGOC KHOA
(GV THPT chuyén Lé Khiét, Quang Ngdi)
TIEN TOI OLYMPIC TOAN

Bai T10/468. Mt nguoi thg luén phai lat
nhimg cén phong co kich thude

2" x2" 6 vudng bing cic manh da

lat hinh dé-mi-né kich thude 1x3
6 vudng va cidc manh da lat hinh

thude the kich thude 3 6 vudng. Anh ta phai 14t
kin can phong, chi trir lai duy nhéit 1 6 vuong dé
tréng khong lat d4 dé trang tri dic biét. Do gia
thanh mét vién da lat hinh thudc tho dit hon
nhiéu gia thanh mét vién dé lat hinh dé-mi-né,
cho nén anh ta muén sir dung cang it vién da
hinh thuée thy cang tot. Anh ta nhén thiy ring
du vi tri 6 vudng dic biét & ddu ching nira,
cha 1in nio anh ta phai ding nhiéu hon
manh da 1t hinh thuéce thg dé hoan thanh céng
viéc cia minh. Hiy ching minh ring khfmg
dinh cia ngudi thg luén ding véi moi so
nguyén duong . a ok :

VU DINH HOA
(Khoa Todn Tin DHSF Ha Ngi)

https://tieulun.hopto.org



Bai T11/468. Cho a, b, ¢ 13 ba canh cua mét
tam gidc ¢6 dién tich S va x, y, z 1a ba 56 duong.
Chimng minh ring:

1) xa’ +yb? +zct 24 xy+yz+zx.§;
2) (y+2)bc+(z+x)ca+(x+y)ab—xa* — yb* —zc?
=4y fxp+ yz+zx.S.
Déu ding thirc xay ra khi nao ? ‘
VU THANH TUNG
(KS-PTCNKHTN, PHKHTN, DPHOG Ha Noi)
Bai T12/468. Cho tor giac ABCD ngoai tiep
duomg tron (/). Tia AB giao tia CD tai E, tia DA
giao tia CB tai F. Goi (1)), (I,)1an luwot 1a
duong tron ndi tiép cac tam gidgc EFB, EFD.
Chimg minh ring ,JB=1,ID.
NGUYEN VAN LINH (Ha Néi)

Bai 1.1/468. C6 bbn électron dimg yén & bdn
dinh ciia mét tir dién déu canh a. Xac dinh vén
tbe cuc dai cua céc glectron khi chung duge tu
do. Coi céc électron chuyén dong chi do twong
tac tinh dién,
VIET CUGNG (Ha Noi)

Bai 1.2/468. Mot con lac 16 xo thing
dimng (16 xo k£ = 20 N/m) treo vit nho A
(m_.f =100 gam); dudi A 1a vat nho B (my ke

= 100 gam) duge noi voi 4 bing mdt sei 4,
day mém A,B, du dai. Kéo B tu vi tri can o
bﬁng Bycua B xuong t6i By véi BB, = '
cm roi tha nhe B ra thi B sé di tr By ]en
to vi tri cao nhit 1 D, Néu tai D déy ndi
bi tuét nén B b roi xudng. Tinh thoi gian
dé vat B roi tir D t6i B,.

NGUYEN QUANG HAU (Ha Ngi)

PROBLEMSINTHIS@UE

FOR SECONDARY SCHOOL

Problem T1/468 (For 6™ grade). Find positive
integers x, y, z such that 2% +3” +5° =136.

Problem T2/468 (For 7" grade). Given a rigbt\

triangle ABC with the right angle 4. Let »ﬂ@
the altitude. Choose a point D on the o w

ray of the ray AH such that Aﬂ&é and
choose £ on the opposite ray of & A such
that AB = CE. The line which* through 4
and is perpendicular to B sects BD and
DE respectively at [ and K. Find the angle
CKE .

Problem T3/468. Find all pairs of primes (p, g)
such that p* — pg—g° =27.

Problem T4/468. Given a thombus ABCD with
BAD=120°. The points M and N respectively
vary on the sides BC and CD such that
MAN =30° . Find the locus of the circumcenter
0 of the triangle A MN.

if-tﬁs Solve the system of equations
W +3x+y) = 2(x+y+1) +4
X2 +y-2)2x+1=x+2y-5
FOR HIGH SCHOOL
Problem T6/468. Solve the equation
3+ x4 34 (Va2 - 43— 20 4 (x— DVBx+2 =0,

Problem T7/468. Let ABC be an acute triangle.
Prove that

tan® 4+tan” B+tan” C>4(cot® A+cot’ B+cot> C).

Pro

Problem T8/468. Let ABCD be a tetrahedron
inscribed in a unit sphere O. Assume
furthermore that O lies inside the ABCD. Prove
that at least one face of ABCD has perimeter

greater than 24/3.

Problem T9/468. Find the maximum and

minimum values of the expression

T v +2x49
eyt

= , Yx,yel,

(Xem tiép trang 27)

TOAN HOC
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Bai T1/464. Tim tat ca cdc cdp 56 tw nhién
(m, n) thoa man: 3" -2" =5.
Loi giai. Xét3"=2"+5 (1)

* Vé&in = 1 thi khong co sd tu nhién m thoa méan.

* Vi n = 2 thi ¢6 m = 2 thoéa man 3° =27 + 5.
«Véin=3thim=3Ditn=3+vviisdty
nhién v = 0 ta chuyén vé xét 3" = 82" + 5 (2).
+ Néu m = 2k, (k 1a sb tur nhién) thi 3™ = 9* chia
cho 8 luén c6 du bang 1 nén khéng thoéa mén (2).
+ Néu m = 2k + 1, (k 1a sb tr nhién) thi
3" = 3.9" chia cho 8 ludn co du bing 3 nén
khong thoa man (2).

Viy chi c6 ciip s6 tr nhién (m; n) = (2; 2) thoa
min 3"—-2"=5. 0

» Nhdn xét. Cic ban sau ¢6 10i giai ding: Phi The:,

Vii Minh Khai, 6A3, THCS Lam Thao, Lim Tha
Ha Npi: Cao Hoang Minh, 6CI, vﬁ

Archimedes Academy, Q. Cau Gidy; Nghé
Nguyén Dinh Thanh, 6B, THCS Ly Nhat

Luong; Quang Ngai: Cao Thi Ngoc T yen
Trung Phit, Pham Thi Thu Nhung, P, inh Tam,
6A, Trarr Thi Thao Vin, Phan | vét Suang,

6C, Tran Thi Thanh Huyen, Thi Yén Nhi,
6D, THCS Pham Vin Déng, N anh.

VIET HAI
Bai T2/464. Cho AABC vuong tai A, duong cao

AH, AB < AC. Trén canh AC J"c.E:l-' diém D sao
cho AD = AB. Gei I la trung diém cua BD.
Chiing minh rang BIH = ACB.

Loi gigi. K¢ DE L BC tai E, DF 1 AH tai F.
Vi 4l va EI la céc dudng trung tuyén (ng vai
canh huyén cua cac tam giac vudng ABD va
EBD nén A= EI= .

Ta cb6 AABH = ADAF (canh huyén, goc nhon)

= AH = DF (1)
AHED = ADFH (canh huyén, goc nhon)
— HE =DF (2)
TOAN HOC ;
1 8 * CTudilyé SO 468 (6-2016)

Tir (1) va (2) suy ra AH = HE.
Tir d6 AIHA = AIHE (c.c.c)

= IHA = [HE =90° : 2= 45",

Ta c6 BIH + IBH = IHE = 45°;

ADF +FDI = ADI = 45° (do AABD vuong cin)
ma IBH = FDI (so le trong) = BIH = ADF.
Lai co ADF = ACB
BIH = ACB (dpem). O

» Nhin xét. Bai toan khong khoé va co nhleu cach
gidi. Ngoai cach giai trén C]ay céc ban cé thé chimg

minh tn,rc tidpk - BAH
BIH = ACB

(dong vi), suy ra

roi suy ra ngay

sau day o 1 giai ngén gon,
hlflc Tran Minh Huy, TA, THCS
., Binh Xuyén; Pha The: Luong Thi
1, Tong Thu Ha, TAL, Trigu Thi Ngoc
n Tién Dat, Nguyen Kim Khai, Triéu Hong
¥ Nguyén Cong Hiéu, Vii Ngoc Anh Nguyen
{ Cﬂng, Pham Thity Linh, Nguyén Trung Hiéu,

hong Dodn Hung, Lé Phuong Lan, Cao Dic Hoc,
Nguyen Vii Ha, 7A3, THCS Lam Thao; Nghé An:
Nguyén Trinh Tudn Dat, Nguyén S5 Trong, Lé Dinh
Thanh, 7D, THCS Ly Nhit Quang, Neguyén Thi Thi,
BA, Nguyén Tat Han, 7A, THCS Thuegng Son, Do
Luong; Ha Tinh: Ngd Minh Chdu, Lé Cam Duong,
7C, THCS Xuén Diéu, T.T Nghén, Can Ldc; Quing
Ngdi: Huynh Quang Dién, Cao Hignh Thity Lan, Lé
Tudn Kiét, Vin Quang Tué, TA, THCS Pham Vian
Dong, Nguyén Thi Ky Duyén, Nguyén Hoang Kim
Anh, TA, THCS Hanh Trung, Nghia Hanh, Mai Thj
Thu Théo, 7C, THCS Song V§, Tu Nghia; TP, Hb
Chi Minh: Ngé Vo Hoang Viét, 6A3, Trung hoc
Thye Hanh Sai Gon, Q.5.

NGUYEN XUAN BINH

Bai T3/463. Co6 thé lat kin mot cdi sdn hinh
vuong canh 3,5m béing nhitng vién gach hinh
chit nhat kich thiedge 25em x 100cm ma khing
et agach dwec hay khing?
Léi gidgi. Ta s& chimg minh khéng thé 1at duoc
sin theo yéu cau. That vay:
Trude hét ta v& hinh cdi sin va chia nd thanh
cac  vudng don vi co canh bing 25¢m (goi tit
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14 6), ta dwoc tit ca 14 x 14 =196 .

Sau d6 t6 mau cac & theo dudmg chéo nhu trong
hinh v&, cac 6 con lai dé tring. Ta nhén thiy, dé
lat gach khong phai cit thi hién nhién mdi vién
gach phai dat tron trong 4 6 ké nhau.

Nhur vay, khi 14t mét vién gach hinh chir nhét
¢ kich thuée 25¢m x 100cm vao mot vi tri 4 6
ké nhau bat ki trong san thi vién gach d6 déu
chiém 1 6 mau va 3 6 tring. Do d6 dé 14t kin
duge sin ma khong cit gach s6 6 tring phai gip
ba lin s 6 mau. Ta d& dang kiém chimg diéu
kién nay khong dugc thoa min, O

» Nhin xét. Bai todn khong kho, tuy nhién mt vii
ban suy nghi qua don gidn nén da ldp ludn sai, thim
chi két luin 1a “c6 thyc hign dwgce” (ban iy khéng
chi ra céch thyc hién). Céc ban cd loi giai tht nhét la:
Kon Tum: Nguyvén Neoc Khdnh Nhu, 9A, THPE,
chuyén Nguyén Tat Thanh, TP. Kon Tum; V

Phiic: Nguyén Mai Linh, TA4, THCS Yén Lac @

Lac; Thanh Héa: Dang Quang Anh,
Nguyén Chich, béng Son; Hai Duong;
Cuong, 8A, THCS Hop Tién, Na@;
Nguyén Ha Khdanh Nam, 7 4 ong Hanoi
Academy, Tir Liém; Pinh He Nhdr Minh, 8AS,
THCS Céau Gidy, Q. Ciu Gidy; Nghé An: Duong
Van Minh, 9A, THCS Bang Thai Mai, TP, Vinh;
Nguyén Dinh Tuan, 8C, Tang Vin Minh Hing, 9A,
THCS Ly Nhat Quang, D6 Luong.

NGUYEN ANH QUAN

n Van
Ha Nai:

Bai T4/464. Dyng tam giac ABC hiet ba
duwong thang d,, dy, d. chita ba dwong trung
triee cia tam gide (gia thie 't ba dircmg nay [.f[;-;',r\-__:
guy tai () va biét dé dai doan AH, ¢ dav H la

fac ABC,

Loi gidi. Goi D, E, F theo th ty 1a trung diém
ciia BC, CA, AB; K 1a diém déi ximg voi 4 qua
0. Khi d6 dé thay BHCK 14 hinh binh hanh, nén

e tam cua tan g

D la trung diém cua HK. Tir do suy ra
oD = -;-AH. Viy ta dung duoc diém D.

Mit khac, dé thﬁy O la tryc tim tam giac DEF,
tir diém D, ta dung dugc cac dudmg thing DE,
DF, tir d6 xac dinh duoc E, F.

Tu D, E, F ké cac dudmg tuong img vudng goc
voi d,, dy, d., tpgc dinh dugc tam giac ABC.
Nhin xét. Vi i tri ciia diém D nén bai toan

¢0 hai ngh% inh. OJ

Cac ban sau c6 1o giai tot.

' Ng:q\en Pink Tudn, 8C, THCS Ly Nhit
D6 Luwong; Phii Tho: Ngwvén Vii Ha, TA3,
CS Lam Thao; Ha Ngi: Pinh Hoang Nhdt Minh,
A3, THCS Céu Gidy; Thanh Hod: Pdng Quang Anh,
9A, THCS Nguyén Chich, Déng Son; KonTum:
Ngz,g;én Ngoe Khdnh Nhe, 9A, THPT chuyén Nguyén
Tét Thanh, TP. KonTum.

NGUYEN THANH HONG

Bai T5/464. Giai phuong trinkh:

2010- \“(\- J2016-x =x.

Lai giai. Cach 1. Pat y = 2010 — x thi phuong

trinh da cho tré thanh 36+ 36 +36+y =y.

Dt r=3/6+y;z=36+1 , tadugc hé phuong trinh
y =246
Z=t+6 (%)
r£=y+6

Khong giam téng quat, gia st y = max{y, z, 7}.
«Néuy=z=1thiy' =2 > 7. Két hgp véi (*) ta
coz+62t+62y+6 < z212y.

Suyray=z=t.
. TOAN HOC
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«Néuy=>t>zthiy >r>2" Két hop voi hé (*)
tacdz+62y+6=1+6 < z2y>t.

Suyra y=z=1.

Vi viy ludn cé y = z = ¢, nén hé (*) trd thanh
phuong trinh Y’ =y +6 < ¥ —y-6=0

S -2 +2+3)=0 < y =2(doy’ +2p+3
=¥+ 1)’ + 2> 0 vdi moi sd thue y).

Do d6 x = 2010 — y = 2008.

Viy phuong trinh da cho ¢6 nghi¢m duy nhit
x = 2008.

Céich 2. Nhan thiy véi a > 0 thi a(a® + 6a+11) > 0
S@+2)>a+8 < a+2>Y6+a+2.
Tuong ty, véia<0thia +2<6+a+2.

bit 2008 — x = y thi phuong trinh  d3 cho tré
thanh y+2=3/6+ 36+ 36 +y+2 (1)
. Néu y > 0, theo nhén xét ta c6

y+2>36+y+2 }{f6+.3fl5+_y+2
>{/6+{j6+;§f6+y+2 2)

(1) va (2) miu thufn véi nhau.

« Néu y < 0, theo nhin xét ta co

y+2<36+y+2 <36+36+y+2
<y6+36+6+y+2 (3)

(1) va (3) mau thuin véi nhau, 4
- Xét khi y = 0 thi nghiém dang (1). S@
x = 2008 nghiém dung phuong trinh da ch}

» Nhin xét. Cic ban tham gia déu giaj

cach

twong tir theo hai céch trén. C6 nhiéu duara
nhén xét (2) va (3) nhung khéng chy inh. Tuyén
duwong céc ban sau c6 161 giai e Noi: Dinh
Hodang Nhdt Minh, 8A5, THC idy; Phi Tho:

Tran Quoc Ldp, 9A3, THCS Thao; Nghé An:
Duwong Van Minh, 9A, THCS Dang Thai Mai, TP.
Vinh, Tang Vin Mink Himg, 9A, THCS Ly Nhit
Quang, B.é Luong; Phi Yén: Dam Ngoc Hiéu, 8H,
THCS Trin Hung Pao, Dong Hoa.

PHAM THI BACH NGOQC
Bai T6/464. Giai hé phiong trinh

<l_'-;_.‘.‘.'._3 b x-2dy—x (1
|\\|.'I'_1'_+:-5- + et g1 (2)
x =1
Loi gidgi. PK: 4y—x20.
yz-3
20 * Cluditre S8 468 (6-2016)

Bién d6i phuong trinh (1):
(D 12y=3x+x"-2xf4y—x
o 3(4y-x)+2xJdy-x-x* =0
= (3J4y—x—x](\f4y—x +.1:)='[}
1% =3,f4y—x
x=-lyx

Bién dbi phuong trinh (2) :
(2) e 2 =(y+3)-(x+3+3)=0
@(x+.fy+3)(x—,|‘}-+3—l]:()
[.r=-—— y+3
L=

x=m+l'

Ta c¢o cac truong hop :

=3 Ay—x2
THL A” Fok2l
x=—Jgy+3=<0

(loai).
ot 9[4yz—x}
y=(x-1)

Tha phuong trinh thir 2 vao phuong trinh
thy a rat gon, ta duge :
xX=3
xsf —81x-72=0¢&|  24.
T

Vixz0,suyra: x=3=y=1.

=—f4dy—x < St
TH3. 1* 4y x_UQ 4y j+x‘
x=—Jy+3=0 y=x -3
T_I+\H4S
i i 6
) 3 —x-12=0& :
uyra 3x —x e
e
Vi x <0, ta duge:
_1-4/145 19-/145
_—::. =
6 18
= — e <
T e ER gy
r=Jy+3+1l=x21

Viay h¢ phuong trinh da cho ¢6 hai nghiém la:
(xy)=(3:1) va

v 1-145 19-145

(xy)= o e .0
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» Nhin xét. Day 14 bai toan khéng khé nén nhiéu
ban giri bai gidi. $6 dong cac ban 1am theo cach trén.
Céc ban sau day co bai giai tdt: Ha Tinh: Newyén
Thi Thanh Ca, 10Al, THPT Ci Huy Cén, Vi
Quang; Bie Ninh: Nguyén Hitu Tinh, 9A1, THCS
Yén Phong, Yén Phong; Kon Tum: Nguyén Ngoc
Khenh Niwe, 9A, THPT chuyén Nguyén Tit Thanh,
TP Kon Tum; Thanh Héa: Tran Quic Phuong, 9A,
THCS Thy Trin Thudmg Xuin; Phi Yén: Pam Neoc
Hiéu, 8H, THCS Trén Hung Pao, Péng Hoa.
NGUYEN ANH DUNG

Bai T7/464. Cho x, v, z Ia cdc 6 thuc thoa man

X' +y’ +2° =8. Tim gid tri lén nhdt va nho
nhat cia biéu thirc sau
| 3 3 3 5 iR [z 3
H =[x = 3| +]y? - 2] +]2 - ¥ ‘
Al B4 B
Lai gidi. » Do \f—y‘ >0,y —z-’*|zu, 23—x3‘20
i x:}::z 2 I6
nén Hz0H=0«< x=y=z= :
P+y+2= 3
Y
hodc x=y=z= T Vay minH=0.

« Do vai tro x, y, z 1a nhu nhau nén ta c6 thé gia
st x2y=z. Khido

= H? =4 -2V =4(x—2) (P +x2+2%)
Lot Pre 232
=4 2z +22) o +az+ 2 Nx F, v)

£4[ X =2z+2 +a +;z+®;z +2 T
=4, +2°) <4(F +)* iﬁ Y =48,

= H<{48 =322.

w4yt 42 =8
H=32\? sy =10
X —2xz4zt=x" txztz

t:Z\i‘E 4 x:y:{]
=t hoic :
pe=z=i) z=-22

2

Viy maxH=32/2. O
»Nhin xét. 1) Co thé dp dung tinh chét cia gia tri
tuyét ddi dé tim max H nhur san:

Vi [a=t|<[d|+[o| nén H=2(pf’ +|sf +/').
Miit khéc tir x*+)” +2* =8 suy ra
<242 ,|y<242, |5<2V2. Do d6:
W <222, [ <242)2 |4 <2422,
Vay H<42(x +)7 +2°)=32/2. Diing thirc xay ra khi

(x:y;2)=(242; 0; 0y hodic (x; y5 2)=(-242; 0; 0) va
cac hoan vi.

2) Ngoai hai cich giai trén, mot so ban sir dung
nhimg phwong phap khéc nh phirong phap ham s6,
phucng phap hrong giac, ... ciing tim ra max /. Céc
ban sau co li giai ngém gon: Ha Niji: Ddng Thanh
Ting, 10A1, THPT U'ng Hoa A, Ung Hoa; Neguven
Van Ding, 10A14, THPT Ngoc Téo, Phic Tho;
Neuyén Tudn Anmh, 10 Toadn 1, THPT chuyén
Nguyén Hué; Tran Bd Khéi, 11T2, THPT chuyén
DHSP Ha Noi. Bhi Tho: Hodang Pvce Thudn, 10
chuyén Todn, huyén Hung Vuong, Vigt Tri.
Tién Dugt, 11A1, THPT Tran
hoai Chéu; Chu Minh Vieong, 10A,
Giang, Vian Giang; Dwong Hf;ng Somn,
hie Hoang, 11A9, THPT Duong Quang
¥ Vin Giang; Nam Dinh: Doan Thi Nhai, 11

*oén 1, THPT chuyén Lé Héng Phong. Thanh Héa:

Hed -y 47 -2 2422207 N
P

D6 Thity Anh, 11T, THPT chuyén Lam Son. Nghé
An: Nguyén Pirc Bao, 10A1, Hoang Thi Thdo
Hién, 11A1l, THPT chuyén Phan Boi Chéu; Nguyé‘n
Phimg Thai Cuwong, 11A1, THPT Thai Hoa, TX.
Thai Hoa. Quang Tri: Hoang Thi Nhdt Lé, Lé Thi
Tinh Nhi, Nguyvén Thi Phuong Linh, 10 Todn, THPT
chuyén Lé Quy Don. Quing Nam: Truomg Nhdr
Nguyén Bdo, 10/1, THPT chuyén Nguyén Binh
Khiém. Thira Thién Hué: Nguyén Minh Hai, 10
Toan 1, THPT chuyén Quoc hoc Hué. Ba Ria -
Viing Tau: Pham Duy Hai, 10T1, THPT chuyén Lé
Quy Bon.

TRAN HUU NAM
Bai T8/464. Cho tam giac ABC nhon cé tdm
dwcng tron ngogi tiép la O. P la diém bat kv
frén dudng fron ngoaqi rf'cfp tam gidc OBC va P
nam trong tam gide ABC (P khdc B, C). Phan

giac ctia goc CPA car CA tai E, phdn gidgc cua

aoc APB cét AB tai F. Goi I, L, K ldn leot Ia

TOAN H
Pemine 21
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tam duwen 1 ron .l,'|:J,'. .u‘,-'g:;-_-‘,: cac 1am oiac PEF POA. bH Vinh. Ng}-‘}’éﬂ Dire B&iﬂ, Ho&ng Van Nam,
| : 10A1, THPT chuyén Phan Bo6i Chau, TP Vinh;
) : Vinh Long: Phan Gia Anh, Lé Nguyén Minh Long,
Loi gidgi. (Theo da s6 cdc ban). Vi P niim trén  11T1, THPT Nguyén Binh Khiém, TP Vinh Long.

vir |

PAB. ( -.-'..”;"-'-'.\_:' minh rane 1. K, L thange hang.

duong tron ngoai tiép ABOC va P nam trong HO QUANG VINH
AABC, nén BPC = BOC =2BAC (AABCnhon).  Bai T9/464. Tim cdc 56 nguyén dicong x, y sao

Loi giai. (Cha ban Phimg Van Nam, 10Al,
THPT chuyén Vinh Phic) Dat d = (x, y),
x=ad,y=bdvdi(a, b)=1 abeN.

Tacé X’ +y' =x> +12xy+°

= d@ +b)=d"(a’ +12ab+b%)

& da+b)a® —ab+b?)=a’ +12ab+ b

& (da+db—1)(a* —ab+b*)=13ab (1).

Pit k=da+db—1 taco ka* —kab+kb* =13ab

{kalib:kih

Tir dé EETF:EFL}?E:%(IFEHI%)

:%(360“ ~BPC) =%(36(}° —2&?‘) —180° — BAC.

=k :ab (do(a, b)=1).

kbl ia=

Dﬁtk=ma[% Wa® —ab+b*) =13
R

e < 2 2
y £ e — ¥ 2 1 r} _ﬂh+b =l
Do do bén diém 4, E, P, F cung nam trén ::"I@b 13 ﬁ[az—ah—kbz 2’
dudng tron (). Goi H, G theo thir ty la diém ’s, ? j "
— — eu a —ab+bh =1<{a-b) =1-abz0.
chinh gifta cic cung nhé PF va PE cua (o ‘Q@; o e ¢ ]
thi 1o ring AH cit FP tai K 1a tim dudng e '

Fea ’ s saee Thay vao (1) tadugc d=7. Viyx=y=T.
noi tiép APAB; AG cit PE tai L 1a ta X. .3 > i
« Néu a"—ab+b"=13. Gid st x=2y=azbh.

tron ndi tiép APAC; FG va CH citn 11a : _
tdm dudng tron ndi tiép APEF dy, ap Khi dé 13=a’ —ab+b° zabz b ::':')6{1,2,3}.

dung dinh 1y Pascal cho 6 dig 2 EJt +Neub=1thi a°-a-12=0=a=4.

HP G
suy ra ba diém /, K L thing hang (dpcm). O B R B s
»Nhin xét. Mot s0 ban sir dung dinh [y Menelaus i, 3

két hop véi dinh I Prolemy cling cho 1di gisi ding, V01 0 =1, a=4, thay vio (1) ta duge

Céc ban sau c6 161 giai gon hon ca: Ha Ngi: Nguyén Sd—-1=4=d=1. Viyx=4,y=1.

Duy Khiong, 10T2, THPT chuyén Ha Néi - V6ib=3,a=4, thay vao(l)ta duge 7d = 13 loal.

Amsterdam, Nguyén Van Cao, 10A1, THPT Ung Viy tit ca cac s6 (x; y) can tim 12

Hoa A, Ung Hoa, Nguyén Vin Diing, 10A14, THPT (a1 4y. B

Ngoc Tao; Vinh Phic: Phing Van Nam, 10Al,  »Nhdn xét. Bai niy dugc nhidu ban tham gia giai.
THPT chuyén Vinh Phic; Ha Nam: Pham e Da sb cic ban cho 1o giai ding va day du véi nhidu
Long, 1({ Toan, THPT chuyén Bién Hoa; mThanh cach giai khac nhau. Céac ban sau ddy cd 1&i giai tot:
Hoa: D4 Thity Anh, Vit Duy Manh, Nguyén Dinh  Ngh@ An: Nguyén Phimg Thdi Cudng, 11A1, THPT
Lwong, 11T, THPT chuyén Lam Son, Nguyén Bd  Thj xa Thai Hoa; Nam Binh: Trinh Tudn Giang,
Tudn, 10A5, THPT Luong Péc Bang, Hoang Hoéa;  11T2, THPT chuyén Lé Hong Phong; Thanh Héa:
Nghé An: Thdi Phi Hoang, 10A1, THPT chuyén  Nguyén Danh Thang, 10AS, THPT Luong Dac

Néub=2thi a*-2a-9=0=a g N loai.

TOAN HOC ;
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Bing, Hofmg Hoa; Hung Yén: Tri¢gu Ninh Ngdn,
11A9, THPT Duong Quang Ham, Vian Giang;
Quang Nam: Newyén Huy Hdi, 10 Todn, THPT
chuyén Nguyén Binh Khiém; Pha Yém: Nguyén
Huynh Huy Mén, 11 Toan, THPT chuyén Luong
Vian Chénh; Vinh Long: Trinh Thé Chuong, 10
Toan, THPT chuyén Nguyén Binh Khiém, TP. Vinh
Long; Ca Mau: Tran Quéc Viét, 11 Todn, THPT
chuyén Phan Ngoc Hién; Ha Ni: Dinh Hoang Nhdt
Minh, 8AS, THCS Céu Gidy.

DANG HUNG THANG
Bai T10/464. Cho n so thic a s il (A2 3)
.",".-'r,'..' lI.IJIL-lI.' | I.l'r.".{-'ll." .":,' I"L,;”.

L+ s+t a, 20 va a +a, +ota, 2n

Chimng minh rang: max(a,,a,,....a,) = 2.
Loi gigi. (Theo da s6 cac ban). Gia su
bat thi
x, >0, k=12,...,n. Khidé

iu* =i{2—xk)2n <:>2ﬂ—ixt zne ix‘. =n
k=1 k=1 k=1

k=1

e B i
max{a,,a,,...a,} <2. 2-a, =x,

Viy nén

n < Zai =i(2—xk}1 =4rx—4ixJE +i:xf
k=1 k=1 k=1 k=

4

< 4;3—4ix* +{Zﬂ“x,t } = 4nadixJ< +n§\
k=1 k=1 k=1

<:.>(n—4}{n-—ixt)<{). aﬁa
k=1
,.@Q’

"

Pidu nay 1a vo ly vi n—4>_-@k 7Y 20,
k=1

Viy max{a,.q,,....q,} > 2. 0

»Nhdn xét. Dy 1a bai toan ldy tir dé thi Olympic
M# nim 1999. Céc ban sau ddy co ldi gidi dung:

Ba Ria - Viing Tau: Trdn Trung Hiéu, 10T1, THPT
chuyén Lé Quy Pon; Ha Ni: Trdn Nhdt Quang,
11T2, Hoang Lé Nhgr Ting, 1272, THPT chuyén
KHTN, Trdn Bd Khéi, 11T2, Vii Diec Vin, 11T1,
Ngé Thi Hué, 10T1, THPT chuyén DHSP Ha Néi,
Neuyén Tudn Anh, 10T1, THPT chuyén Nguyén
Hué, Nguyén Van Diing, 10A14, THPT Ngoc Téo,
Phiic Tho, Pink Hoang Nhdt Minh, 8A5, THCS Ciu
Gidy; Ha Tinh: Nguyén Minh Pirc, 12A, THPT Lé
Quing Chi, Nguyén Van Diing, 10T1, THPT chuyén
Ha Tinh; Hung Yén: Trigu Ninh Ngdn, 11A9, Chu

Minh Vuwong, 10A, THPT Duong Quiang Ham;
Nghé An: Nguyén Dire Bao, 10A1, THPT chuyén
Phan Boi Chiau; Quang Ngai: Vi Thi Thi, 11T1,
THPT chuyén Lé Khiét, Quang Tri: Hoang Thi
Nhdr Lé, 10T, THPT chuyén L& Quy Pon; Thai
Binh: Neuyén Thi Phiong Linh, Trdn Quang Minh,
11A1, THPT Déng Thuy Anh; Thanh Héa: DS
Thity Anh, 11T, THPT chuyén Lam Somn, Neuyén
Bé Tudn, 10A5, THPT Luong Pic Bing, Hoang
Hoéa: Thira Thién - Hué: Neuyén Minh Hdi, 10T,
THPT chuyén Qubc hoc: Vinh Long: Chdu Minh
Khenh, Ngu)rén Khiém, 10T1, Doan Hoang Gia Bao,
11T1, THPT chuyén Nguyén Binh Khiém.

NGUYEN VAN MAU
Bai T11/464. Cho day s thuc (a,):

1 =0

a . .=10a . n=l

Tim cdce gia tri cua a, dé lima, =0.
Loi gidi. Néusd N0 ta thiy ngay
a nz1, nén lima, =0.
Xét hop @, > 0. Ching minh bang quy
I ntaco a, >0 Vnzl.

¥at x, =lga, (logarit co s6 10).

Rorang a ., =10°.42,¥n2zl =x,, =n+2x,

n+l

=X, +h+2=2(x, +(n+1)).

Do d6é x, +(n+1)=2(x,_, +1n)
=2(x_,+n-1)=..=2"1(x, +2)

— ol s e L L el

Tacéd lima, =0« lim x, =—mw.

Fi=p a0 =0

Néu x, 4220 x, €2 0<a <— thi

1
100
x,<—n-1vahéqua lim x, =—co,

Néu x, +2>0 tacé x, =2""(x, +2)-n-1
=1
+1°
, 21 CL A0, +a 40
Vi =
n+1 n+l
_(n=1)n-2)
2(n+1)

={n+1).[2
n

(x, +2}—l)—>+oo khi n =+

2 C:rn‘—l
n+1

—» 400 khi n— +oo,

TOAN HOC
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Nhu viy limx, =—o0ex +2<0<0<q, ﬁﬁ.

Do d6 céc gid tri g, cin tim1a 0<a, Sﬁjlﬁ' ad
»Nhin xét. Day 1a bai toan gi¢i han diy s6 dang co
ban. Cac ban hoc sinh sau c6 161 giai tot: Biic Ninh:
Nghiém Chi, 11A1, THPT Yén Phong S6 2; Ha Ni:
Tran Nhgt Quang, 11T2, THPT chuyén KHTN,
PHQG Ha Nai, Tran Bd Khéi, 11T2, THPT chuyén
DHSP Ha No6i; Nam Dijnh: Doan Thi Nhai, 11T1,
THPT chuyén Lé Hong Phong; Théi Binh: Trdn
Quang Minh, 11A1, THPT Béng Thuy Anh, Thai
Thuy; Thanh Héa: Nguyén Pink Luong, 11T,
THPT chuyén Lam Son; Phd Yén: Dgng Bao Vinh,
11T1, THPT chuyén Luwong Van Chanh, TP. Tuy
Hoa; Long An: Pham Quﬁc Thcfng, 11T1, THPT
chuyén Long An.

NGUYEN MINH PUC

Bai T12/464. Cho rtam gidc nhon ABC. Goi E,
F lan heot Ia hinh chiéu cua B, C trén AC, AB:
I, J lan leot la tém dwong tron bang tiép cdc
goc F, E ciia edc tam gide AFC, AEB; BJ cdt CI
tai K. Ldy diém O trén duong tron neogi tiép

tam giac BKC sao cho ,fi:i:jk—gﬂ:'. Ching, x i s — |
'&'u do6, chu y rang KIJ=45°=KJI, suyra Q'K

&

minh rang AQ, BI, CJ dong quy.
Léi gidi. Ta cén c6 ba b dé.
Bo dé 1. Néu /, la tim dwdng tron ba

A
A cita tam gidc ABC thi BIC =9 Qi, AC.
*

B dé 2. Néu diém O mu§m wide ABC va
BO, CO theo thir tr cit AW AB tai E, F thi
trung diém cua BC, EF, 40 cung thugc mat
duong thang.

Bo dé 3. Cho hai duong tron (0)), (0») cit nhau
tai A, B va cac duong thing m, n cung di qua B.
M,, M, theo thir tur 12 giao diém thir hai cua m
va (Qy), (O2). Ny, N, theo thir tyr 1a giao diém
thir hai cua n va (O)), (O,). Khi do cac tam giac
AM,M>, AN\N; dong dang.

Céc ban tyr chimg minh cac bé dé trén.

Tro lai giai bai T12/464.

Goi H 1a giao diém cua BI va CJ; M, N, P theo
thr tu 14 trung diém cia BC, IJ, KH (h.1).

goc

TOAN HOC
* CTugitpe

S6 468 (6-2016)

24

Vi AFC =90°=AEB va I, J theo thir tir 13 tim
dudng tron bang tiép cdc goc F, E cua cac tam
giac AFC, AEB theo bo de 1,
KIJ = 45° =KJI. Do 46 BKC = IKJ =90°.

Pidu d6 c6 nghia la M, N thi ty 13 tam duong

nén,

tron ngoai tiép cac tam giac BKC, IKJ. Puong
ung trom didmg kinh KH.

PV, P thang hang.

on ngoai tiép céc tam gide BKC,

nhién P la tir
Theo bd d3
Viy dig

IKJ & ong tron dudng kinh KH cing di qua

m khdc K, ki hi¢u la Q'.

(1).

Vi 1, J theo thir ty 1a tim dudmg tron bang tiép

la phén gidc ngoai cua tam giac Q'S

cac goc F, E coa ciac tam gidc AFC, AEB nén

JAB=IAC. Két hop véi KIJ=45°=KJI, suy
ra cic tam giac ABJ, ACI déng dang.
Theo bb dé 3, cic tam gide Q'BJ, Q'CI ddng

B b
dang. Vay E=E=%'

gidc trong cua tam giac Q'L (2).

Do d6 O’ A4 1a phén

Tir (1) va (2) suy ra AQ'K = 90°.,

Két hop vai O thude dudmg tron ngoai tiép tam
giac BKC, suy ra " tring Q.

Do d6 HQK =HQ'K =90° = AQK. Didu d6 ¢6
nghia la H thude AQ.

Vay AQ, BI, CJ dong quy (tai H). O
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»Nhdn xét. Bai toan nay khong khé nhung chi co 7
ban tham gia giai: Ha Ngi: Nguyén Tuan Anh, 10T,
THPT chuyén Nguyén Hué, TP. Ha Dong; Thanh
Hoa: Vi Duy Manh, Nguyén Dinh Luomg, 11T,
THPT chuyén Lam Son, TP. Thanh Hod; Nguyén Bd
Tuan, 10A5, THPT Luong Dic Bing, Hoang Hod;
Ngh¢ An: Nguyén e Bdo, Hoang Vin Nam,
THPT chuyén Phan Béi Chéu, TP Vinh; Long An:
Pham Quoc Thang, 11T1, THPT chuyén Long An.
NGUYEN MINH HA
Bai L.1/464. Moi thién thach cé khii lwong
1600 kg chuyén dong quanh Trdi it theo quy
dao tron o dg cao 4200 km so véi Mgt Pit.
Thién thach doé bat ngé va cham truc dién voi
mot thién thach khdc bé hon nhiéu va bi mdt
2,0% dong ndng, nhung khéng bi léch hriong
chuyén dong va giit nguyén khoi heong.
1) M6 ta hinh dang quv dao thién thach sau va
cham.
2) Tim khodang cdach ngdn nhdt ciia quy dao
thién thach sau va cham so véi mét dat.
Nhgn xét. Cho biét ban kink Trdi dat Ia 6400 km.
Ldi giai.
1) Pé ban dau thién thach lém chuyén dong tron
thi co nang £ <0, nhu vdy sau va cham ta va
¢6 E < 0. Sau khi mit 2% ddng ning, thién t
16m s& chuyén déng trén quy dao elip. Q/{
GmM

) 3
, suy ra dg g cua
sy ’ % GmM £
thién thach lén trude va o = o Thé
»

ndng cua thién thach I6n khong thay di trong qua

.
o MV
2) Ta ¢b6: —=

trinh va cham va van bﬁng —GmM, con dong

ning mét 2% va chi con bang: 0,98 G;M :
1
Co ning tong cong cuia thién thach sau va cham:
E=0.98 'if”“ +{—G”“”]=—0,5: s
r r r

Ki higu @ la ban truc 16n cia quy dao elip cta

thién thach sau va cham, ta cé:
GmM

~ dp

E'=

2

Tie (1) va (2) ta co:
__r _6400+4200 _ B
2a= 051 0.51 = 2,08.10" km (3).

Sau khi va cham, vin téc thién thach lén van
vuong goc vdi ban kinh tir tAim Trai dit nén &
diém vién dia ctia quy dao elip, khoang cich dén
tim Trdi dit 1a 6400+ 4200 =10600 kn, va
khoéng cdch cia can diém t&i tim Trai dat 1a
Foin = 20800 — 10600 = 10200 k.

Do d6, khoang cach cye tidu giita thién thach va
miit dat sau va cham I3 10200 — 6400 = 3800 km.
Ta thiy két qua nay khong phy thudc vao khéi
lugng thién thach. O

NGUYEN XUAN QUANG
Bai 1.2/464. Cho mach dién cé so do nhe hinh
dudi. X, Y la hai hép linh kién, moi hip chi

chira 2 trong b linh ki¢n mdc noi tiép gom:

dién tro ;f}q&.m_in cam thudn, tu dién. Biet
ampe kg Men 1ra rat nho, von ké cé dién tro
g

n dau mac 2 diém A, M vao hai cuee

cl nguon khing doi thi V| chi 45V, ampe
Kohi 1,5A. Sau di mae A, B vao nguon xoay

hiéu 6 dién dp U, = 120sin100mt (V) thi

ampe ké chi | A, hai vén ké chi cimg mot gid tri

1

]

=

va Uy léch pha gée = so voi Uy

rdi

a) Hoi hop X, Y chira cdc link kién nao, tinh tri
56 ctia chiing? Viét biéu thic cia cuong do
dong dién,

b) Thay tu C trong mach bang tu C’ thi sé chi
V, lém nhdt. Tinh C' va S

e o B e e P e
K ®

Léi gidi. a) Khi mic hai diu cua AM véi ngudn
dién khong déi, ampe ké chi gid trj khac khong
nén hop X khéng thé chira tu dién, do dé trong
hép X chi co thé chira dién tro thuidn £ va cudn
cam thuan.

TOAN H
; cruai% 25
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Theo dé bai ta ¢ : R, = ?—5 =30 (Q).
g magli
7 :
/ LS 5 Us
fq"’L- _ U ..
o g e
22 Lm pi 1
TA =l ﬁ

Khi méc vao 4, B mdt dién 4p xoay chiéu thi
U,, vubng pha so véi U,,. Do viy trong ¥

chira tu dién C va dién tror thudn R..

Vil=1A,Ug= 6042 (V)
= Uipu=Uypp=60V  Uy=IR = 30 (V:l
= cosQ = —2-= @y = 60°, ¢, =-30".
AM
Uy = Ugesing; = 3043 (V)
= %L— = F D=L = %—0 165 (H)

Ugg = D‘AB.COS(FQ A 39«.@ [V)
i URE s 3(}\‘}5 (Q)

tang, =

= P =30V, z(—ao(ﬂg
R2
o

U,f,g sGm pha S0 véi i mot g@? -45°=

150

“\f T fhf,f" sas | "I"‘.ﬂ theo trang 15)

BAI TAP TU LUYEN

2
| Tinh tich phan / =j

|r(x +3r+2)

|

| -

. Tinh tich phén / = | —————
B ‘[ 4-8)( —9'
InS p

. Tinhtichphin /= | —M—-
P m—L 6e” +e -5

Ll

i

. Tinh tich phén
fi EJ-zx“' +7x° +9x% +5x+1+2Inx
. (x+1)°

d.

TOAN HOC
" Cluéilpe
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Suyra:i= ﬁsin( 100111-—%)(!&)
b) Khi thay tu C bing tu C".
Tacd: U= IJR; +Z° . Dit Z =1x.

Ehe R-_?-i—xg
\/(R, +R,)+(2, - x)
¢ Ui R +x°

JRI+R 2R R, +7Z] +x" =22, x

—h=1 R§+:r2:

Dit:a= R +2R R, +Z};b=2Z, ;e=R].

Taca:lh=

U, dat gia tri cuc dai (max) khi mau s6 cue tidu

(min)
<‘+xZJLr ; i
_atva +bc a +b|: (xét x > 0).
ao ham f{x) ta suy ra: Z = 147,6 (Q)

&c 21,6 pF = U, ~109.5 (V). O

»Nhin xéf. Chic ming hai ban co 1oi giai ding:
Nguyén Manh Higp, 11A9, THPT Duong Quang
Ham, H. Vin Giang, Hung Yén; Tran Hiru Hoang,
11A1 Ly, THPT chuyén KHTN, PHQG Ha Nii.

DINH TH] THAI QUYNH
x
3 1 - -

5. Tinh tich phan / = [—Snox— 3¢S
213 -cos2x—10sinx
6
£
3 {

6. Tinh tich phan "r'_[ Tsin2x —8cosx 5
;_*25”1 x—b6sinx+4
6

-]

. Tinh tich phan

i

1
fe e s
6[ (3e*+1)?

& 1”@
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PROBLEMS ... ( Tiép theo trang 17)

TOWARDS MATHEMATICAL
OLYMPIAD

Problem T10/468. A worker has to tile floors
of sizes 2" x2" units square either
by domino shaped tiles or by set

square shaped tiles which are both U Dj

3 units square (figure). For every floor, he has
to cover all except one 1x1 unit square spot
which is finished later for decoration purpose.
Since set square shaped tiles are much more
expensive than the other ones, he wants to use
them the fewer the better. He observes that no
matter where the special spot is, he never needs
more than n set square shaped tiles. Show that
his observation is mathematically correct for
any positive integer #.

PHUONG PHAP D, AT AN PHU... (Ti u&;rl'
&~

BAI TAP

Giai cac phuong trinh sau:

I 4x* +5x+ (@2 +3)x* + =%,

2. ;()+.\-2[Jf+5—x)3= 2 :
X +5
3. 3(2+Va—2x-2) =52 + 224",

= .Y _ 204255
4, IU'-l—( x +5—X) —m.

(2+ A 7a) <R

19
8¢l 3
6. J(Tx—6)x—1) = 29
(Tx—6)(x—1) = x* +30 5

- 8x'—141x*-409x _ 105

(3+\|"1212—4_x+9)3 KR

2 .
8. 306x" +635x+114 _o8.

(6x+16x* +17x+11

Lh

Problem TI11/468. Let @, b, ¢ and S

respectively the sides and the area of a given
triangle. Let x, y, and z be positive real
numbers. Prove that

1) xa® + yb* +zc* = 4 xy+ yz+zx.§;
2) (y+2)be+(z+x)ca+(x+y)ab—xa* —yb* —zc*
=4 xy+ yz+zx.S.

When do the equalities happen?

Problem T12/468. Let ABCD be a quadrilateral
circumscribed about a circle (7). The rays AB
and CD intersect at E, the rays DA and CB
intersect at F. Let (/,), (f;) respectively be the
incircles of the triangles EFB and EFD. Prove

that 8= 77

NGUYEN PHU HOANG LAN

ence-Vietnam National University, Hanoi)

Tra

“y

£

9. (22— Sx—TNoa"—1Tx+11=(32-2).

TR CE pr B N
(-.1'3,\'2+x+4—2)

1. 2% + (22 -2 +1 = 24x-13
581x' 8493 7425x°

12. (2+\f2x2 +3x+4)3+

.
(m —-1') +3 4004431750-1025¢

47 94 o4

1’3, =
N +x+5-x+3 504
3
i 132 a1} 68 3OS 1y
" 28 x=1 7 4x—-4
3
. [T 2 2 J‘? y 2
15. = = A e B oy
(1+ 3* +3.¥+1J + X 3% +3+I.
_T230 5 373 ; 640
By SR T
. TOAN HOC
S5468(6-2016) ' CTugifye 2/

https://tieulun.hopto.org



THU SUC TRUOC Ki THI
PEsO 10
(Thoi gian lam bai: 180 phait)

Cau 1. (1 diém) Khéo sat su bién thién va v do

thi ham s6 y =x" —6x” +9x.

Cau 2. (1 diem) Tim m dé ham sb y=___.__f —mre+l
2x—1

dat cyc tiéu tai diém x, =1.

Céu 3. (1 diém)

1) Tim phén thuc va phan 4o cua sd phirc z

biét —(1-;)_2 3

+(S —1)(1+2i).

2) Giai phuong tnnh
2+log, (3-2x)+log, x =log, (x* —6x+9).

y 1
Céu 4. (1 dién) Tinh tich phan [ = je* sin(1—x)dx.
L]

Céau 5. (1 diém) Trong khong gian Oxyz, cho
cac diém A(-3;1;1), B(1;-2:3), C(0;1;2), D(-LL2).
Tim diém M thuge dudng thing AB sao cho
tam gidc MCD cantai M.

Cau 6. (1 diem)

i TfEs B
1) Choco{u 6] 56 S

2
3

&
&??ban lya

Li, Hoa, Sinh

HUGNG DAN

Tinh cos(u +%]

2) Bén ban Xudn, Ha, Thu,
chon mot mon thi tr chon tir

Ciu 1. Ban doc tur giai
Ciu 2. Hé s6 goc cua tlcp tuyén tai diém

M(u ,_],}U} thuée db thi ham sé 1a
F:=}"(.rn)=3.rn 6x,+1= [1’ —]) -2=-2,
Do @6 k nhé nhat tai diém x, =1. Khi d6 PT
tiép tuyén cin tim la y = -2x.

Cau 3. a) Tép hop cac diém M biéu dién z la
duong tron tim /(1;-1), ban kinh R =2,

b) Céc cdt dién duge dyng tai cac diem co
khoang cach 3000m, 3300m,..., 6000m. Nhu

TOAN HOC
* CTugilye  SA 468 (6-2016)

28

Q&au 10.

Q’ dbng thoi bing 0. Tim gié trj 16n nhat cia biéu

mét cach ngau nhién va dc 1ip voi nhau. Tinh
x4c suit dé ba trong sd bon ban noi trén chon
cung mt mon thi tu chon.

Céu 7. (1 diém) Cho hinh chép S.ABCD cé
day ABCD Ia hinh thang vudng tai A va B,
AB=BC =a, AD =2a,5A L (ABC), goc giira
SC vi mit phing (DBC) bing 45". Tinh thé
tich khdi chop S.ABCD va khoang cich gitra
hai duémg thing SC.BD.

Céu 8. (I diém) Trong mit phing Oxy, cho
tam giac ABC c0 A(2;-1), tam dudng tron

ngoai tiép K (2;3), tam dudng tron noi ticp

cic diém B, C biét ring
hon 3.

y+y+8=11x+,/x+3y (
X+y+3,/x+3y=3y-5x+10
(1 diém) Cho ba sé thuc x,y,z khéng

xyeR).

xy+2yr+zx

thiie F = S
Xty +z
NGUYEN VAN XA

(GV THPT Yén Phong S6 2, Yén Phong, Bic Ninh)

? Y ~

GIAl Dk SO 9

véy cdc khoang cach nay lap thanh mét cap )

cong co so hang dau 1a 3000, sé hang cudi la

6000 va cong sai la 300. oy

SO ¢t dién chinh la so s hang cua cap so. Goi

n 1a sb s6 hang. Ta ¢6

6000 =1, =1, +(n—1)d =3000+300(n-1)=>n=11.

Viay co tat ca 11 ot dién duge dymg.

Ciu 4. Dit t=Jx=dx=2rdt,

=1 ki du=dt
t:h = sin rdr Vv =—Ccost

do do

T

I= 2 rsint dr. Dat
4]

https://tieulun.hopto.org



: « Goi M la trung diém ctua CD, ké duong cao

Suy ra I =—2rcost|? +2 [costdr =2. OH cla tam gidc SOM., thi

R OH = a,08M =(0S,(SCD)) = 30°. Ta co
Ciu 5. (P), (@), () lan lugt c6 VTPT
— — — s0=—CH__ 54 0M = s0tan30° = 2403
N, ={l;l;—2), n, =(2;—1;l), n, =(3:—I;2]+ : sin30° # : 3
Giao tuyén ctia (P) va (Q) di qua diém _ 4p_20m - 293 Do as

3
A(0;=7:-3) va c6 VTCP
l 2 4‘:"\;— d
§=[E:%]=(—l;—5:—3). Vﬁ %AD SO= 3{ 3 ] 0= ( vit).
Mit phiang cin tim di qua diém A, c6 VTPT - Vi AD//BC nén AD//(SCB), suy ra
n=[n,;u|=(137;-16) d(AD,SC) = d(AD,(SCB)) = d(A.(SCB)).
én ¢6 PT: 13x+7y—16z+1=0. d(A,(SCR
. A W Mat khac L—(———})zﬁ =2, suyra
Ciu 6. d(o,(scB)) €O
oy W, 1 ‘g
a)Taco cos'a=1-sin"o=1-g=7. d(A,(SCB))=2g. Viy d(AD.SC)=2a.
Ma 0<o <X nén cosa=—2£.
2 3

Do d6 P =4sinccoso+cosa =%.

b) S6 phan tir cita khéng gian mau 1a |Q|=Cyf .
4

C6 20 tam thé mang sd 1¢, 4 tim thé man
chin va chia hét cho 10, 16 tim thé ma
chéin va khéng chia hét cho 10. Goi 4

Goi I=ACnBD ,ké BH 1 CD.
£ Tacd lan}i}f}=tan(D|+C1)

f
B sk |D | G Cmc % _ tanD, +tanC; §+§ 1= AID = 45°
Viy xéc sudt cia bién cd Aliés‘ =T—tanD, tanC, 1_1. T =1=> =45
P(A)= |D’f‘| = C;[J'C[E; o 1680 ] e
5 |_Q} = G 12617 PT AC ¢o dang: a(x—4)+b(y-2)=0
Ciu 7 & ax+by—-4a-2b=0 (a*+b*>0)

Goc gitra AC va BD bang 45°, nén
N
Ja© + b A5

Chon b= 1 duoc a:%;a:—l

cos45° = & 3a® +8ab—3b" =0.

Tir d6 AC: x+3y—10=0 hoéc
AC: 3x—y-10=0.

Goi E=BHMAC ,taco
BE _AB _ =>IA AD 3.
EH CH IE BE 2

TOANH
S6 468 (6-2016) : cl'u&i?;g 2 9
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Ta co

(2AD +3AD).AD

S soep = 3 =10=AD =2,

Tix 46 im duge Al =45@.

*Néu AC:x+3y-10=0, thi 1(157 151]
Goi A(10-36¢), tir Al = 4‘? -

17 11y _32 i
[10 3:——3_—) +{r—?} 3 s =T 5
29 7

Suy ra A(1:3]; [5 5) Do x, 42:;»&(13].

* Néu AC:3x—y-10=0, thi :[251 153J
Goi A(£:3t-10) thi tir AFZ A0

21 i S
[x 5} [3:4(}-—5-—] w?@z—i,r_s

(khong théa man x, =1<2). Viy A (1;3] .
Ciiu 9. H¢ da cho twong duong vai
{(xz —0)Bx+y)=2m
(X -x)+Bx+y)=6-m
) N

Pit x* -x=a, P 3x+y=b, m,@
4’ %
{ab =2m {a(ﬁ m—a) a%

a+b=6-m b=6-
6a-a’
el gz m O
b=6-m—a
Hé da cho c6 nghiém < (1) cé nghiém thoa
5 1
B
mén a= 1
: 6a—a’ 1
Xét ham s6 = S il
ét ham s8 f(a) e d 1
2
: 4a-12
Taco f'a Bk i
e (a+2)

V& a?_—i— thi f(@)=0=a=2.

TOﬁNH C
30 R

udilpe SO 468 (6-2016)

Bang I:uen thwn

a "%‘ 2 +a0

fla) = o

_ 5
[l | _E/ \
" 28 -

Suy ra gia tri cin tim cia m 1a m<2.

Cau 10. Khong mét tinh tong quat, c6 thé gia
st x2y2z. Pt u=y—-z;v=x-z va k=%.
* Ta chimg minh BDT:

Vx+ +\fy+kvz iiJZ(x+y)+k[u+ 1’)2 ()
That vay,

(1) & zJ(Hku? )+ ) < x+y+ 2k

@4(.\:+ku2](y+kv2)
y) T +4kuv(x+y]
e (x—y);

£

=N [1-4k(x+y-2)]=0.

u—v)(xv—yu)z0

=1 =
‘§ ngvoi x+y+z=1vd k 12 thi
Q\ —4k(x+y—z)>0, nén (1) ding.

* Ap dung (1) ta dugc:
1 2 1 z
P£J2(x+y)+—(x+y—22] +Jz+ﬁ(x—y)

1
\/2(1—z)+—{1 —33] \{zﬂi—ﬁ{x—y]z :
1

Taco x2y>2z va x+y+z=1 nén 0<z<=

LS

va 0x-y<1-3z Dodo

1 2 1 2
P< J2(1-2}+ 1—5(1 -3z) +J:+E(1 -3z)

_|(3z-5)’ \f(32+1}2 _5-3z43z+1 _
_‘j BN E 1.0 =4

Khix:y:z:%thi}":xﬁ.

Viy max P =./3.
LE XUAN DAL
(GV THPT chuyén Vinh Phic)
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@ hiing ta biét dén phurong phip tiép tuyén tur
kha léu, né dugc dung dé ude lugng mot
biéu thirc phirc tap mét bién vé mot biéu thirc
bac nhat. Trong cic bai toan BPT nhiéu bién
d6i ximg ma biéu thirc cin danh gid cé dang
S=f(a)+f(b)+ f(c) (ching toi goi la biéu
thirc nay 1a phdn Iy bién) thi phuong phap nay
duge xem nhu 1a cach danh gid dai dién. Tuy
nhién néu dimg lai & viéc danh gia doc lap timg
bién thi lang phi mot ¥ tuémg tdt va hon nita c6
nhiéu céc bidu thirc ma khong thé phan ly bién
duge. Bai viét nay khai théc theo huémg dy dé
lam gidu thém mét 16p cic bai toan BDT.
Dinh Iy.

T £ -
co dao ham cap 2 rén

YxeD. Khiay,

Cho ham
khoane D thoa mdn f'{x)=0,
Neu f(x)=0, YxeD th

Neu f'(x)<0, Vxe thi

._|'II_._1_'!._'. ..' LX; X La b+ flx, ) VX, x. €D
,"|.l:' = '”. X ].‘ Y

Nhin xét. Diéu klén f"(x) 2 [) i x)=0)

Vx e D chi 1a diéu kién du dé (hay (**)).
Do véy, trong thuc té glﬂ% nhiéu khi ta
khéng quan tim dén diu cia 7 "(x) ma chi xem
(*) hodc (**) nhu la mdt du doin, mdt dinh
hudéng giai, con trong i giai BPT sé duoc
chimg minh chit ché bing cic bién dbi twong
duong. Diéu ndy duge thé hién théng qua cic
thi du trong bai vidt nay.
A. Biéu thic phin Iy hién
Thi du 1.

Tim gid

I X e v

Cho abc>-=1 va a+b+c=1.
tri nho nhat cua
" +c7).

S=a +b" +c +5(a

Phan tich. Véi diéu kién a+b+c=1 ta chon

diém roi tai a=b=c=%=xu va dat

PHUONG PHAP

TIEP TUYEN MG RONG

PANG XUAN SON
va Lép chuyén Tin khéa 2014 - 2017
(THPT chuyén Tran Phi, Hai Phong)

f(a)=a’ +5a* . Khi d6
11 (1) 16
f'(@)=3a* +10a f[ J j,f(g]-ﬁ :

Loi gidi. Ta chirmg minh

11 1 16
3 2:,_ _ i
a +5a = 3(51 3]+27
11 17
o a +5a° ~—§— +27 =20

Mh*fuong tu voi cac bién con la1

@ b +5b" 2 ”[b—%) £

P A

Cong ve vai vé, ta duoc

16 16
Si*— +htc-D+—=—
(a ) 9-79
Khi a= b—c——th S—%
Vay min§ = —6ta1a b= c—-l-
£ 9 3
Thi dy 2. Cho a+b+c=—6 vdi a.b.c<-1.
Tim gid tri lém what ciia
o] h ) (i

3= et ;
o a+l b +b+1 ¢ +c+1]

Phin tich. Chon diém roi a=h=c=-2 va dit

a : 1

8)=————-3—. Tinhf -D=—-=,

fla) = W T wgc f'(-2) 3

f=2)= —%. Ghép vao cong thirc (**).

Loi giai. Ta s& chimg minh
a 1 2
b T T
a+a+1 3(‘1 ) 3

& —a’ —5a° —8a-420

TOAN HOC .
" eTusitge 3 1
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& (a+2)(a+1)<0 (ludn ding véi a < —1).
Chimg minh twomg tr v6i cac bién b,c, ta cé:
b
b +b+1
C | 2
e+l E_E(C-FZ)H-?;'
Cong ve vai ve duge

S£—%(a+h+c)~4=2—4=—2.

Véi a=b=c=-2 thi §=-2.

Viy maxS§=-2 tai a=b=c=-2.

Nhin xét. D¢ ra d¢ toan, chi viée chon nhimg
ham so théa man dinh 1y di trinh bay & trén va
¢6 nhiéu tac gia da khai thac theo hudng nay.

1 2
kL
< 3(b+2) T

B. Biéu thirc khong phin ly bién duge
i,
Thidu 3. Cho a.b,c > —% vl

4(ab+bc+ca)+a+b+c=15 .
Tim gid tri nho nhat cua biéu thirc
S=a+b +c +2Aa’b+bc+cta).
Phan tich. Lin nay 3 bién khéng con dbi ximg
nita (chi 14 ho4n vi vong quanh) va ciing khong
nhém dang phén ly bién dugc. Ta s& nhom

Bl | g 5 R ! <
riéng (a” +2a°b) dé danh gia va coi b 1a th
s6 (hodc c6 thé nhém o’ +2¢%a) . Tir diéu

o A Y/
ta c6 thé nhdm ra diu bing x%« khi

a=b=c=1vadit f(a)=a’ +2

= f'(a)=3a" +4ab, f'(niéj‘ (D=1+2b.
Léi gidi. Ta co

a’ +2a*b=(3+4b)a-1)+(1+2b)

o (@ -D+2a’b-2b)-(3+4b)a-1)=0
& (a-Da+2b+2)20
(BDT cubi ludn ding véi diéu kién ban dau).
Chirng minh twong tu, ta co:

b’ +2b%c > (3+4c)(b-1)+(1+20),

A +2caz(3+4a)c-1)+(1+2a).
Cong vé véi vé duoc:

Szdab+bc+ca)y+ra+b+c—-6215-6=9.

Véia=b=c=1thiS=9.

3 2 T?gll.."u;gce S& 468 (6-2016)

Viy min§=9 tai a=b=c=1.

Vel

Thidu 4. Cho a.b,ce [Ui—

=2ab+bec+ac)+Ha+b+c)=3.

Tim gid tri nho nhdt
S=2(a’ +b* +)-3a’b+bc+c’a).
Phin tich. Tir diéu kién dé bai nhim ra
a=b=c=1.Pit f(a)=2a -3a’b
= f'(1)=6-6h, f(1)=2-3b.
Loi gidi, Ta co
2a° -3a*h = (6—6b)a-1)+2-3b

& (a-1(2a-3b+4)=0
(BDT cudi luén ding bai diéu kién xdc dinh).
Chirng minh twong tu, ta co:

26° —3b%c 2 (6-6c)b-1)+2-3c,

2¢" -3¢ (6—6a)(c—-1)+2-3a.

Cong vé vij duge:
5= 9{a+$’—6{ab+bﬂ+ac}—12 =33-12=-3.

Véi c=1, thi §=-3.
nS=-3 tai a=b=c=1.
¥ dy 5. Cho cde sé dwong a,b,c thia
méin ab+ be+ca = 3. Tim gid tri nho nhdt cua
S=5(a’ +b' +c*)+2a*b+b'c+c’a).
Phén tich. Pit f(a)=5a’+2a’b, tinh dugc
fi(D)=15+4b, f(1)=5+2b.
Léi gidgi. Ta c6
5a° +2a’h =z (15+4b)a-1)+5+2b
< S(a-1)a’ +a+1)+2b(a—1)(a+1)
—(15+4b)a-1)=20
< (a-DI5a" +5a—10+2b(a—1)]=0
= (a-1)°(5a+2b+10)20
(BDT cudi luén ding vi diéu kién xéc dinh).
Chimg minh tuong tu roi cong vé vai vé duge
Sz13(a+b+c)+d(ab+ bec+ac)-30.

Lai c6: (a+b+c) =3 ab+bc+ca)=3
=8§2133+43-30=21.V&i a=b=c=1 thi
§=21.Viy min§ =21 tai a=h=c=1.

https://tieulun.hopto.org



Thi du 6. Cho a,b,¢ ::{
il

ab+bc+eca+9=4a+b+c)

Tim gia tri nho nhat cua

Phan tich. it f(a)=—-2. tinh dugc
a a

f')=-2+b, f()=1-b

Loi gidi. Ta co

A e Dild
i
<= (l- a[ ] [ ]+( 2+b)l-a)=0
c:;(l—a)[“a ]:r(]
L ){2‘”1—&)30
a

(BDT cudi luén ding vi didu kién xac dinh).
Chirng minh tuong tu réi cdng vé voi vé duge:
T'z2-Ada+b+c)y+ab+bc+ca+9=0,

Véia=b=c=1, thiT=0.
V8y minT =0 tai a=b=c=1.

Thi du 7. Cho cde s6 dwong a,b,c n’w:f
3(ab+ bc:+c‘a)—(ﬂ+h+c‘%.
N3

c+cta).

Tim gid tri nho nhdt cia
A=a’+b +¢° +3a
Phin tich. Dit f(a)=a’ +3a*h . tinh droc
=S 4105 F5=1-435
Loi gidi, Ta ¢6
a +3a*bz(5+12b)a—1)+1+3b
&a—-1)d' +a +a +a+r)+3a-1)d +& +a+1)
~(5+12b)a-1)=0
S (a-DBAE +& +a-3)+d' +& +d& +a—4]20
< (a-1°[3b(a’ +2a+3)+a* +24° +3a+4]20
(BDT cuéi lubn ding vi diéu kién xac dinh).
Chimg minh tuong tu rdi cong vé véi vé duge

Az 12(ab+bc+ca)—Ha+b+c)-12=24-12=12
Véia=b=c=1thid=

Viy minA=12 tai a=b=c=1.
Thi du 8. Choe [0,4]

ab+bc+acz3. Tim gid tri nhé nhat clia

a,b,ce thoa mdn
B=(a’+b* +c)+Ba+1b+3b+1c+3c+1a.
Phén tich. it f(a)=a’ +3a+1b, tinh duoc
f'(l)=2+%b,f(1)=i+2b. Ghiép vio cong thilc.
Lai giai. Ta c6

a +J3a+1b2(2 +%b}(a—l)+ 1+2b

3h 3
S (a-1)|a+l+————-2-=b |20
4 )(a V3a+1+2 4 J

2 9h
-y l-——=—— 1|20
g )[ 4(1I3a+ +2}“J

mpb=9 tai a=b=c=1,

¥en day la mot ) bal toan dugce van dung bai
hucrng phép tiép tuyén, tir d6 ban doc c6 thé
tlep cdn va glal quyet cac bai toan khac theo méb
hinh nay, dong thdi c6 thé sang tao nhung bat
ding thirc hay hon nira. Sau diy 12 mdt so bai
tip thue hanh
1. (HongKong 2002) Cho a,b,c,d >0 thoa min
a+b+c+d=1.Ching minh ring
6@+ + P +d) 2 + b+ +d +%.
2. Cho a,b,c >0 théa man
a+b+c)+6abczab+be+ca+12.
Tim gia trj nho nhét cua
S=a' +b’ +c* +abe(a+b+c).

3. (Romania 2005) Cho a,b,c>0 théa min
a+b+c=3. Chimg minh ring

-I—+L+L_a +b* +¢?

& e ane
4. (Russia 2002) Cho a,h,c>0 théa min
a+b+c=3. Chimg minh ring

Ja ++b +Jc =2 ab+be+ca.

TOAN HOC
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lll Bow EP AN

i6i han ciia ddy sé la mgt ngi dung rdt quan
trong  trong phan giai tich cia chmmg trinh
todn p.‘:o théng. Chii dé day s6 thudomg xudt hién trong
cdc dé thi hoc sinh gici. Tuy nhién viéc img dung ciia
day so vao gidi bai todn hinh hoc thi rat it gap. Trong
bai viét nay ta tim hiéu mét vai img dung cua gidi han
day si dé gidi quyét mot s6 bai todn hinh hoc.
Bai toan 1. ¢

e minh -"-:tu'l’.'_‘..{ frong mol tam riel

4
Hinh 1

Hin

Gia sir cac trung tuyén AA;BB,;CC, khﬁng@ o

quy. Khi d6 ching s& d6i mét cit nhau 5 o4
(h.1). APOR khi d6 nim trong AABC o *

Goi A,,B,,C, lan luot 1a giao d@ céc trung
tuyén AA;:BB;;CC, véi cé@’mg trung binh
B,C;;C,A;;A B, (h.2).

Sir dung dinh 1y Thales ta ciing chimg minh duoc
A,:B,;C, lan luot 1a trung diém cua B,C;CALAB, .
Do d6 AA,:B,B,:C,C,lai 1 cic trung tuyén cla
AA B C, . Nén dudng trung tuyén cua hai tam gide
ABC va AB C, trung nhau.

Vi vy APQR nim trong AA B C, . Ta lap lai qua
trinh trén s& tao ra dugc ddy cac tam gidc
{A,B,C,} lubnchira APQR . Theo tinh chét d¢ dai

n "on

dudng trung binh cia tam gide ta thu duge

AB oA BE = RO o = O

_ir ! nn 2_,, ¥ ' 2;1
Theo tinh chit ti s6 dién tich cua hai tam gidc dong
dang (bing binh phuong ti sb d6 dai) ta cé

. HOQC
34 VR séasne-zom

. (NGDUNG CUA DAY SO VAQ INKHOC

NGUYEN THANH NHAN
(GV THPT chuyén Himg Viong, Binh Duong)

1
Sanc, T

Piéu nay chimg to tir mét chi sé n nio d6 tror di thi
AA _B,C, nim trong APQOR. Diéu nay mau thuin
voi cich xdy dyng day {4,.B,.C,} & trén. Do d6
ba duéng trung tuyén phai ddng quy tai diém G .

Ta chimg minh diém G chia d dai doan AA, theo
ti 1& 2:1. Thit vy dat A4, =m . Khi do

AG=AA, + LA +AA + ..

4% i 2
=£—|—E ...+..‘=L =_m(dpcm)
2 % l—l 3

1

S - Cho n—>+wo taduge S, ,, 0.

=N

quat. Ta goi trung fuvén cua mot n -
Yan thinge ndi cace dinh cia n - gigc dén

M cua cdac n gidgc duge tgo boi n—1

x“ con lai. ( mm o minh .'.f.'.'l r cdc i UnZ .'Hll't-'f.' do

L= . P
URE G ;_J iH |_ t diem va diém nc v cla cdac rung

wyen theo tiso {(n—1):n.

Léi gigi. V&i n=3 thi ta hiéu trong tdm cia mét
doan thing chinh la trung diém cta canh d6.

Theo Bai toan ! & trén ta di chimg minh duge cac
trung tuyén cua tam gidc ddng quy tai trong tim G cua
né vadiém G chia cac trung tuyén theo ti s6 2:1.

Hinkh 3

Véi n=4, ta xét tir gidc A,A,AA, (h3). Ta goi
Sla trung diém AA,. O,.0,lan lrot 1a trong tim
cua cac tam gidc A A,A;A A A, . Goi O 1a giao
diém cua A,0, vi A,0,. Ap dung tinh chét trong
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tim va dinh ly Thales ta c6 0,0,//AA, va
00, 1 L. 04, 3

A;Aj =3 A00,0, AOAA,, nén 4
Nhur viy khiing dinh dting véi n=4 .
Gia sir khing dinh ding véi n=k—1. Nghia 14 cic
trung tuyén cia (k-1)- gide ddng quy tai diém O

00, 4

vi diém nay chia mdi trung tuyén theo i 1¢
(k=2):(k-1). Ta can ching minh khing dinh
ding véi n=k, hay cc trung tuyén cua k- gidc
dong quy tai O va O chia mdi trung tuyén theo ty 1&
{k— 1):k A

Hinh 4
Thit vy, goi S1a trong tim cia (k-2)- gidc
AAA A _,(h4). Khi d6 theo dinh nghia thi
SA, ,,SA, 1a cic trung tuyén cia (k-1)- gidc

AdA A VA AMALALA. Go 0,0,

theo thir ty 13 trong tdm cua hai da gidc trén. Th%\

e SA SA k—1

a thiet 6 —SL=—TF =
gla thiét quy nap ta c S0, ~ SO, 0
dinh Iy Thales suy ra O, ,0, /A, A, .

diém cua A, 0, , va A0, (d8ula ci
E 3

~ A k-1
Tir AUO_0, %> AOA, A, ta cn& =% ==}
Khing dinh dugc chimg minh.

Bai toan 2. Trong dwomg tron ban kinh dom vi cho

frwrde ta ngi tiep mot hinh vuéng, trong hinh vuong mdi

ta lai noi tiép mdt duomg tron, trong dwong tron nay ta

noi tép mot bt gide déu, trong bat gide déu ta ngi tiép

mot dwomg tron thi ba, trong dudng tron nay ia ngi

tiep mot hinh 16 canh déu. Qud trinh diege tiép tuc theo

quy ludt la tromg dwcmg tron thir i ta noi tiep mot da

L'-lr.LJII- I;I 2 I'L'_a'.'fn"-f \ne |I .n -' ). L’.r.r.i." ﬁ' .'l.n';' ".hn;."?

kirnh cua dwone tron thir n. Tinh lim R

Lai gidgi. Dé 101 giai duge tong quét, goi R 1a ban
kinh dudng tron ban ddu. Ta ¢6 canh hinh vuéng la
V2R . Hinh tron thit hai ¢6 ban kinh 13

j';_ R. cus . Tuong tir duong tron thit ba cé ban
kinh la chsg—cns% = Rms%.cos%.

Hinh 5

Ta dyr dodn duong tron thit 7 cd ban kinh 1a
ﬂ *
i L] >
R = .!i’-::us22 ms,P ..COS 2 Sel oz (1)
Ta chimg minh nhin dinh (1) bang phuong phip quy
nap. Vi n=2 khing dinh ding, vi ban kinh dudmg

tron thir hai la B R.cos%.
Gia sir bé@uc‘mg tron thir & (k>2) la

R =g ’E{.cos ; ‘3052_& Bén kinh dudmg tron
thir s& Ung va&i canh tam gidc vudng cén cd

day bang goc & tim va ¢6 s6 do —— va tam

T
2&' +1

ac do6 co canh huyén la R,. Do d6 ta tinh duge
canh goc vudng chinh la

T i T Tt T
R.. =R, ODSZJH] [RCDSZQ ODS_ 2&} -jﬁ
Khﬁng dinh (1) dugce ching mmh. Mait khac
R = J\"!cusz—2 005‘2—3 -::-:m1
<R, smzi-Rcos 5 (:(:|$2i ,.cos%.sin%
Sir dung cong thirc nhan d6i » lin bén vé phai va
B 1 e i de s
R=1 tathu duge ,iﬁi!”smz—"l e sm2 o
sk, R
Tirds R =-2"" 2—ﬂ Ly
smz— sin -
Tl‘Ilin}s'Hl =1, tim duge limR, i—

I'II—.P'HX'I
Bai toin 3. Cho dwdng tron ngogi tiep AABC,.

chig A B ( |

ngoai tiép lai

Cac duomg phin gidc ctia cac gdc trong

fan Dot car diwonmg fron cac diém

A, B,.C, . Nhitng. dirdng m's.?a gilac goe trong cug
tam gidc AAB.C, lgi eat dwong tron lan heot tai
’ TOAN HOC 5
S5468(6-2016) ¢ Cluifre )
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A, B,,C, ...Qud trinh cit thé tiép tuc. Chimg minh
ring AA B C,
Fa vo tdn.

Léi gidi (h.6). Céan chimg minh

lién téi mdt tam gidc déu khi n tién

lim A, = lim B, =limC, =

n—*+a

=i H—H

Ta Cé ‘:;"""l ZBnHAmIC:Hi =BN_‘_]AM[A +AHIA|'1HCN+]

=B A+ACC =lr B "
"+|-BJ\’ ﬂ+ (Bl 0 2 2 2 .2
——— T A ’
Vay A, _E——f.VneN Do d6
2 4 A agl g dnbl gl g
"LE A E e A st (%)
'2 i 2 2 k+1 2 2 ()

G
=1 k=2
o ) ] i sl cong vé theo vé
_2 ) 2 | ) 2 o

4

2 q§,
Cho k — +wo ta thu duge A -—>%_

T
C,Hl—?g

Bai todn 4. Cho fl ABC vudng tai A va diém P bat
ky. Dung diém A, la trung diem PA, B, la trung

Twong tir Hites

n+l

diém AB, C, la rung diém BC.Ta nhdn dwoe tam
gidge AB/C, .
A, vao vai tro cua P, ta nhdn dwge A B,C,,
A,,B,,C,la cdc trung diem cua AAAB.B,C, ...
Chimng minh rang day diéem A B, ,C, co gidi han la

chfp tuc qud trink bang cdch thay

a day

A,.B,,C, ma vi tri cua chiing khéng phu thugc vao

vi tri diém P ban dau va S,ue =35, 8¢,

Léi gigi (h.7). Chon hé truc Oxy sao cho A=0,

BeOv,Celx

TOAN HOC
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36

A

Hink 7
Pt a=AB,h=AC. Khi d6 A(0:0):B(0;

a): C(b:0)
va P(x:y). Theo cich dyng trén ta xdy dung dugc

diy toa dé céc diém nhu sau :

2 3LplEd S
A‘{z‘z}g[q 4+2}C[2+3 x+4]

3 (X3 e
A2[4'4)‘B"-[3’3+2J‘C[ jriaTa 4)

Qud trinh tiép tuc mdt céch wong tr ta thu dugc day

véi 50 hang t6n quat A [ : 2"j

\ .3 8
2,,,| 2 2.- BT ’2?!1" A

thuat tmh gioi han ta thu dugc day
C,} co giéi han 1A {401 By A

b a

nr

xAO(D:OJ;BU[U;E-), C”[_':lu] khéng phu thudc

2] 2
{x: w,] tirc 12 khong phy thude vi tri diém P. Ta

ciing d& dang chimg minh duge S, , - = %S s

Bai todn 5. Cho AABC vuéng cdn tai C. Ta ding cdc
diem P,=A, P, latung diém BC, P,, la trung diém

la trung diém cia BP, voi

cua AP, va Py,
k=1.2.3,... Chimg minh rang cdc gidi han M, N ciia
day {P,} vd lP.;_,}. k=1,2.3,...,nam trén canh

huyén ctia tam gidge ABC.

Léi gigi. Ta chon hé truc Oxy sao cho €(0:0);
A(1;0) ; B(0:1) (h8). Ta ky hidu (
do cac diém P, véi n=0,1,2..,. Tir cong thirc tinh
toa d6 trung diém ta co

x,:y,) latoa

|
X, =15, =0,%,=0,, =5
J b, N o
Kok = 24 “ Yo = _; I
X 1+, i
E o ;‘ Yapy =, vii k=123,

Tir d6 tinh dugc toa d6 (x,:y, ) nhusau:
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Hinh 8
Bang quy nap thu dugce

v l1+i l+ +L~
AR 4 42 44—t )7

J,k=1,2,3...

44 4k
Ta chimg minh khing dinh trén ding. That viy gia
sir khing dinh trén ding toi n=k=>1.

1+ x

£y _ 2k+1
Khido x,, = 5

=ll+ll+l+1+ - 1
2 4 442 gl

l[ 11 1
Yo == l+—+—+...+——

.‘ +1 )+

4 X

Khing dinh ding véi n=k+1. Tu ta cling
: R ERR |

xdy dyng duge y,, =E[1+Z+ t :

Yapar = I[l+ 1 ] + ... ! 1 F = g .

4" 4 4‘ L
Bing ki thudit giéi han thu dugc
lim x WL lim v —-]--—1——— suy ra
=440 - 2 2 ]__1 = 3 ‘.t—)—l-u:-}zi _4 l__]_._ = ‘uy
4 4

f o gt
‘i" tl—lf:.—nm _ygg.'.g a8

2
M(% 3] Twong tur hm Kgpar =
12 21 1 21
N T o s T
suy ra [q 3] a co M(B 3] N(3,3] lan
leot 14 gioi han cia cac day {P,, }. {P,,,} . Dé ding

2k+1
chimg minh dugc toa dd cic diém M N thoa mén
phuong trinh canh huyén AB.

BAI TAP DE NGHI
1. Cho A ABC vai dién tich S va chu vi 2p ndi ticp
trong dudng tron ban kinh k. Kéo dai duémg phan
gidce trong cia AABC cat dudng tron tuong img tai
cic diém A ,B,.C, sao cho § la dién tich cia tam
gidgc A B C, . Kéo dai nhimg dudmg phin gidc trong
clia AA,B,C, cit dudng trdn twong tmg tai céc diém
A,,B,,C, va S, la dién tich AA,B,C, . Tiép tuc nhu
viy ta dung dwoc diy tam gide (A B .C,) véi dién

tich twong (mg 14 ddy (S,) va nira chu vi trong (mg
la day (p, ). Chimg minh rang day (S, ). (p,) déu
khéng giam va bi chédn trén. Tinh lim S, , limp, .

2. Trong mét hinh tron ban kinh R ta ni Eiép mat
hinh vuéng. Trong hinh vudng nay ta lai ndi tiép mot
hinh tron khae, trong hinh tron méi ndy ta lai ndi
nep thém mét hinh vudng nira, ... Qua trinh duge
ldp lai v6 han lén. Hay tinh wng dlen tich cia vo han
céc duomg tron noi trén.

3. Cho AABC KRng déu ngoai tiép dudmg tron.
Nhimg tiép di 'a tam giac thir hai. Tmn_g tam
gide thir hai tiép mot duémng tron va cac tiép
: ) g1ac thir ba. Qua trinh cir thé tiép tuc
dn. Co ton tai hay khong cip tam gidc
diy cac tam gidc vira duge tao ra dong

o AA,B,C,. Chon diém Pbat ky trong tam
Tac va ha tir P nhimg dudng vuéng géc xudng céc
canh cua AA,B,C, nhusau PA L B,C,; PB LAC:
PC, L A,B,. Néi cic diém A ;B,:C, taora AAB,C,.
T P twe ha PA LBC; PB,LAC;
PC, L AB,. Qua trinh cir thé dwoc tiép tuc. Hoi

tiép

trong diy céc tam gidc {A, B,C,} co ton tai tam
gidc dong dang véi tam gide ban diu khong?

5. Cho AABC cé dién tich S, goi A,,B,,C, lin lugt
1a cac diém ddi ximg cia A qua B, cia Bqua C,
cia C qua A . Ta lap lai qua trinh nay sau n lén va
dat dén AA B C_ . Goi S, la dién tich cia A B C .
Tinh lim§, .

6. Cho M, la mét diém bét ky trén canh AC cia
AABC, M,N,//BC va diém N, nim trén canh
AB, N,P,//AC, P, nim trén BC, PM,//RC . Qua
trinh eir thé duoe tiép tuc. Hoi ¢6 ton tai gidi han cua
cidc day {MN};{NM};{P"}hay khéng 7 Tirc la cdc

digm {ML{N}:{P)  hoi cdc  diém

(M,}:{N,}:{B) ¢ dinh.

o vé

S6 468 (6-2016)
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TIENG ANH QUA CAC BAI TOAN

BAI SO O
Problem. Find all polynomials P(x) such that

P(0) = 0 and P(x*+1) = P(x)* + 1.

TU VUNG

Solution. Consider the following sequence: k /

] . polynomial : da thirc

ao =0, and a;;; = a; + 1 fori=0. s A ) 2 .2
: ) E Ll infinitely many points @ vd han diém
We will prove that P(a,) = a; for every i. From ; ' :
_ since - do, vi
that, we can conclude that P(x) = x since they are i
J o : : hvpothesis : gia thiét
equal at infinitely many points. By hypothesis, - .
induction principle : nguyén ly qui nap

P(ay) = ap. Assume that P(a;) = a;.

Now P(ani) = Plal + 1) =Py + 1 =a’ + 1

NGUYEN PHU HOANG LAN
= g;y. Thus, by induction principle we have

(Triomg BHKHTN, DHOG Ha N6i)
P(a;) = a; for every i. So P(x) =x.

- :,rl_- e t“f:__l g
' I g, i

Ry Ao St

Bai todn. Cho f(x)=a,x"+a, x" '4@{;,, lé mét da thike véi hé sé

thue thoa man a, za,_ 2= ””‘Q’%

zeC cua f déu thoa man |z g ¥
‘£

inh Iy cia Enestrom - Kakeya.

img minh rang moi nghiém

Chii y. Két qua trén dioc

%
\ +
Loi giai. Gia s ton tai nghiém zeC cua f & lzl>1. Tir f(z)=0,tacd f(z)z=1)=0.Do

dé (az""'+a, 2" ++a,2) —(a,2" +a 2 et a,)=0.

Diéu nay tuwong duong vai anz”_' = ﬁ_l )z Ha, ,—a,, xS T (@ —a))z+a,.
Vi viy 1(1'}‘,2"*l 1<l(a,—a,  )za¥ W "+t l(a, —ay)z 1+ a,

<((a,—a,_, I(a, ,—a, )+ -+I(g—a)l+la ) z" Haz" |
(d6i véi bat dang thirc thir hai ta sit dung gia thiét phan chimg | z1> 1 va véi ding thire cudi ta st
dung tinh chdt a, >a, , 2--->a, > 0). Nhung bAt ding thirc 1,z | <la 2" | khong thé xdy ra néu
lz1>1 va a, > 0. D6 1a diéu mau thuin (dpcm).
Nhén xét. Céc ban sau c6 bai dich t6t, giri bai sém dén Toa soan; Ha Noi: Neuyén Van Cao, 10A1,
THPT Ung Hoa, Nguyén Van Diing, Hoang Thi Thu Hoai, 10A14, THPT Ngoc Tao, Phuc The;
Bic Ninh: Mdn Pirc Binh Minh, 11A1, THPT Yén Phong S6 1, Yén Phong; Hung Yén: Nguyén
Thu Trang, 10A1, THPT Duong Quang Ham, Van Giang; Nghé An: Tdang Fan Minh Hing, 9A,

THCS Ly Nhat Quang, D6 Luong; Vinh Long: Chdu Minh Khanh, 10 T1, THPT chuyén Nguyén
Binh Khiém, TP. Vinh Long.

HO HAI (Ha Noi)
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GIAI DAP: XAC SUAT AM !
(Dé dang trén TH&TT 56 464, thing 2 nim 2016)

Nhin xét. Khi tinh s6 phin tir ciia A tachi ¥, ly ra
4 vién bi thuée ba mau khac nhau thi cé 2 vién bi mdi
vién mdt mau va 2 vién con lai cing mau, 2 vién cling
mau nay khéng tinh thir t. Cach giai da dua coi 2 vién
bi cing mau nay 6 thir ty, dan dén két qua khong
ding.
L gidgi diing. SO phan tir ctia khéng gian miu 12
Al =00 = 1365,
Goi 4 1a bién ¢b cin tinh xac sudt. Khi d6 A 13 bién
ch: “4 vién bi dioe chon ra cé @i ea 3 mau™. Ta xét
cac kha ning sau:
THI: 4 vién bi chon ra co 2 bi do, 1 bi tréng, 1 bi
vang, sb cach chon 1a: CICIC!. 4
TH2: 4 vién bi chon ra ¢6 1 bi do, 2 bi tring,
vang, s cach chon 1a: ClCXC! .

TH3: 4 vién bi chon ra ¢6 1 bi do, 1 g, 2 bi
vang, s cach chon la: CICIC? .

Viy n(A)=CiClCl+Cicic) +@ =720.

Di ,.Fl—zn{A}z?'Zﬂ :ﬁ
RO Ry = Tees T

48 43
Viy P(A)= I—P(A) ]_ﬁ_ﬁ

Nhin xét. Cac ban sau 83 tim ding sai lim va dua ra 1o
giai ding: Hung Yén: Dwong Hong Som, Neuven Viét
Pire, Trigu Ninh Ngdn, 11A9, THPT Duong Quang
Ham, Vin Giang; Pang Vin Hing, 11a2, THPT Yén
M¥, Tan lip, Yén M§y. Thanh Haéa: Lé Ha Linh,
11A1, THPT Hoang Hoéa IV, Holng Hoa. Bén Tre:
Ngd Nhat Huy, Pé Thanh An, 12B1, THPT Lac Long
Quén TP. Bén Tre.

KIHIVI

@&'

LOT GIAI “HOAN HAO™!

Tudn trao dbi v&i Nghia bai toan: “Tim m dé he

2x-3y—-8xy=-1

4y’ +y' =2xy+dx—y=m

phuromg trinh {
; i % 2 1 ; -
cd nghiém (x;y) thoa man e LA DZws1

Nghia dua ra cach giai nhu sau: Bién dbi
Jllx —Iy—Bay=-1 - Cx+D+y=42x+1)y
ld.rz +y — 2y +dx—y=m  |(Qx+1) +¥ 2+ Dy=m+1

m{

Bat u=2x+1)+y20 (vi-

Cr+D+y=42x+1)y (1)
x+1+yY -3Cx+Dy=m+1 (2)

<xr=0<y<1) thi ur

M!-—

(1)suyra (2x+1)v= % Vi ((2x+1)+ _\'): 24(2x+1)y

e x ’ : 1 ! :
nén u° = u dang . Matkhic, do - <x<0<y<l

nén (1—y)xry l+v(2x+1)2 y+(2x+1) hay

b, 4
%u < ; Chimgtd 1< HE%,
, 4 3 e 2 " i 3
4 rf thanh w” _EH =m+1 (3). Bai toan trd thanh:

{2

: ! 4 :
im m dé PT(3) co nghiém ”E|il;§-‘l Xét ham so

4
l:—

3 } Ta [hfny

;3 2
flu)=u —Iu trén doan [

il

} v c6 bang bién thién
e

o A ek i

i ]
()

Jiw)y=2u" —%:}U‘Wm

7

|~

=m+l=-
9

Do dé (3) cd nghiém trén [

3

4

Z

<m<—2. Viy véi —% < mﬁ—a thi hé da cho

co nghiém théamin ——<x<0<y=<1.

[

Twdn cim on Nghia vé 10 gial thit hoan hao. Céc ban cd
dong ¥ vivi suy nghi cia Tuin va Nghia khong ?

NGUYEN VAN XA

(GV THPT Yén Phong S6 2, Bac Ninh)
TOAN HQC
' cTusitge 39
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BAN €O VAN KHOA HOC CHIU TRACH NHIEM XUAT BAN
GS. TSKH. NGUYEN CANH TOAN Chi tich Hoi dong Thanh vién
GS, TSKH. TRAN VAN NHUNG s b e
e 3 MAC VAN THIEN
TS, NGUYEN VAN VONG Téng Giam déc NXB Gido duc Viét Nam
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Phé Téng Gism ddc kiem Tdng bién tap
NXB Gido duc Viét Nam
7S. PHAN XUAN THANH

PGS, TS. TRAN VAN HAO

- e - =
HOI DONG BIEN TAP
Téng bién tap : TS. TRAN HUU NAM Thue ki Toa soan : ThS. HO QUANG VINH
75 TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, T5. TRAN NAM DUNG, TS. NGUYEN MINH BUC, 75, NGUYEN MINH HA,
T5. NGUYEN VIET HAI, PGS. TS LE QUOC HAN, ThS. PHAM VAN HING, PGS. T5. YO THANH KHIFET,
GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, TS. PHAM THI BACH NGOC, PGS. TS, NGUYEN DANG PHAT,
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TRONG SO NA&

© Cusc thi 4 vui ngay he 2016 (Dgt 1) A1 bai ki trudc

o Danh cho Trung hoc Co s6 % Selutions to Previous Problems
For Lower Secondary School
Vi Héng Phong — Phuong phép dat &n p \% @ Thit site trwde ky thi - DE s 10.
phuong trinh c6 chia tam thic bﬁc

trong can. Huéng dan giai - Dé 6 9.

o Hudng din giai Dé thi tuyén si op 10 - @ Dién dan phuong phap giai toan

THPT chuyén L& Khiét - Ping Xuén Son va Lp chuyén Tin khéa

hoe 2014 —2015. \ : S
2014 - 2017 — Phudng phap tiép tuyen md
€ o thi vao 16p 10 - THPWEhuyén Vinh Phiic e

nam hoe 2015 — 2016.
o Naguyén Vin Mdu - Hanoi Open Mathematical . . .
Competition 2016 (senior section) Nguyén Thanh Nhéan — Ung dung cta day

S o b - & vao hinh :
@ Chuan bi cho ky thi Trung hoc pho R
théng Quéc gia @ Tidng Anh qua céc bai toén - Bai 569

@ Dién dan day hoc Toan

Pham Trong Thu — Nét dep trong gidl toan
tinh tich phén khi dua ky thuit tach tich

phén vao. @ Sai lam & dau?
€ pérakinay
Problems in This Issue

T1/468 ..., T12/468, 1.1/468, L.2/468.

Bai dich s6 6 - Tiéng Anh qua cc bai toan

Gidi ddp: Xac suit am!

Nguyén Vén Xd - Lot gidi “hoan héo™

Anh bia 1: Nha Todn hgc :;("': H}f I.:;p Em-ﬁd{khualng 33[} 273 lmm. Cong Nguyén) - Ng reon Interner

“  Mithudr. QUOC HIEP, THANH LONG
':,IH{GAB@&NWTH[THUHUYEN Thiét ké, ché ban: VU MAL ANH

https://tieulun.hopto.org



h r -
LAN THU
MHIEMEY 2015-202
Tk -2 Fla . dhfing o i 2018

Ban Chap hanh Bang b truong CBSP Thiza Thién Hué
nhiém ky 2015-2020

®
Miing Hq' rl'-
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lién két voi Dai hoc su pham TDTT Ha Ni
gi P
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TRUONG CAO DANG SUP “ﬁAMm'rHU’A THIEN H_UE

"HUA THIEN HUE COLLEGE OF EDUCATION |

TS. Ho Van Thanh
Bi thu Dang Uy, Hiéu truéng Nha truong

ruomg CDSP Thira Thién Hué thanh lip ur ndm 1976 theo
Quyét dinh 56 391/UB-QD ngay 02/7/1976 cia Uy ban nhin

din Cach mang tinh Binh Tri Thién. Trai qua 4 lhap ky xdy
mg va phat tnién, Trromg st tee thanh mdt trong nhitmg Trung Lfim

u‘%«f}n tpo da nganh, da cap va 1d m{t trong nhitng dja chi ding tin cdy,

LY

¢ uy tin trong ddo tao ngudn nhén lye, dio igo tieng Vit cho ngudi

& nude ngoal vai chit lugmg cao, dip Gng nhu cdu cho tinh nhi ciing

nhu trong v ngodi nude,

Hi¢én nay, Trwémg ¢ 3 phong chire ning: Phing Té chie-Cong tic
sinh vién, ]’hsmg, Bio tao-Quan Iy khoa hoe va Phun}__ Hénh chin
Quan trj; 2 trung tdm: Trung tdm Ngoai nglr-Tin hoe, dao tao tig
)“’\,‘VLLI cho ngudi nde ngodl va Trung tim Ha teg sinh vién - I

43.{ _/dao tao; 1 trromg Mim non thye hﬂnh va 6 khoa: Khoa Ngogi 1
4@” “? hoc, Khoa Xa hoi, Khoa Gide duc mam non, Khoa Nghé 104
o i
4 Ty nhién - Kinh té v Khoa ﬂu'm tri - Nghiép vu. E)m 1 vidn

eta Trirdng ngdy cang phat trién ca s6 lugng va chi
nam 2000, Triedmg mdi chi ¢ 19 cin bl..'h giang ¥
dai hoe thi dén nim 2008 Trudng co 3 Tién 5 1ti 1€ 2,63%),
54 Thac si (chiem ti 1€ 47.37%), va hién naghdr 6 7 Tiénsi, 5
Nghién ciru sinh, 1035 Thac si va 8 dang h Psi; s gidng vién dat
trinh 46 sau dai hoc tror lén LhILI'I] hon 9 mg s0 glang vién todn
trudmg, mdt ddi ngd tuong dbi vitng vang so vin hé thing cie trudmg
cao ding trong todn qum hién nay; Sy virg manh ca Ve s lugng vi
chit Immw cua dgi ngit giang vién hién nay I digu kién co ban dé nhi
TTLTOI‘Q_ ncp tyc phat trién dn dinh, bén vimg theo hudmg da nganh, da
cap, da hé va da phuong thire dao tao theo nhu cdu x3 hji. Pén nay,
Triréng 16 chire dao tao hom 30 ngénh hoe thude cae linh vuc su pham,
ngoai ngl, kinh t€, k§ thudt, cong nghg, xii hji nhin vin, nghg thugt,
thoi trang, gido duc mim non,... vdi ¢ée loai hinh khde nhau: chinh
quy; vira hoe vira lam; ddo tao In'illg_ hai; dio tao lién thong tir TCCN
lén cao dang, lién két dao tao lién théng 1én dai hoe: t6 chire hii dudmg
cin b quan Iy gido duc cae bic hoe tr miim non, tiéu hoe dén trung
hoe co sé... Dac bigt, vige dio tao v gidng day tieng Vigt cho lvu hoe
sinh Lao trong gan 15 nam qua ldm cho tinh doan két him ng,h: Vigt
- Lao 11913 ciang lh‘im Ih||.1 50 lugmg luu hoe sinh Lao hoc tai trudng
ngiy cing nhiéu theo cic nim hge, hién nay €6 gin 400 o hoo sinh
Lao do trutmg quan 1y, chiém hon 70% s6 iumw sinh vién dang & Lai
khu KTX cua trurdmg.

Bén canh sy phdt trién vé ngudn nhin lue va dio tgo, co s vit chit
phue vu day hoc ciing duwge Trirdmg diu tir thich dang theo hudmg hién
dai, dong hé; cae phang hoe déu duge trang bj thiét bi nghe nhin, tivi,
projector, phong hoe da phuong tién, phong lab; Thir vién nha trirémg

5 trinh O sau

=

ISSN: 0866-8035
Chi sé: 12884

Mi s6: 8BT6M6

la mit trong nhimg Thur vién dién or ¢6 uy tin rén toan qum. duge
Higp héi thur vién cac trudmg dai hoe danh gid rit cao vé chit hw‘ug
phue vy ban doe ciing nhw tra clru théng tin. Chinh vi viy. binh quén
Innb ndm Trrong t6 chire tuyén sinh va déo tgo cho hn‘n 5000 sinh
vién tir biic hoc m”lP‘I 0, trung cép chuyén nghigp dén cao ding va
lién thong lén dai ca cac nganh hoe.

zian, bang thanh tich cia nha truémg ngdy

£ hgl-lg Ba (ndm 1996), hang Nhi (ndm 2001), hang
1 3, Huén t'hungl Hiru nghj cua nudae 'E.'{mg héa dan chu

chuong L

14-2005 gip ,rJJ'.'r.m vao .'\l_n' n_q:'uc_.rl xdy n’[m,a{ C .\zU:!' v hao vé To
*: Biing khen cua Bd Gido duc vi Dao wio: Gial nhat vé “Badi mdi

ic tién, phicong thire, da dang hod cde logi hinh dao tao” niam 1994,
Bang khen ctia B§ Gido due va Dio tgo vi B trudmg - Cha nhigm Uy
ban TDTT Trung womg vé thinh tich thé dyc the thao (1999); Bang
khen cia Bo Gido dyc va Bao tao: “Bon vi dat thanh tich xudr sac 1)
richim dot mi 1990 - 20008, Hli o khen cua Bo truong Bo Gido dye va
Béo tao “Bat thank tich xudt sdc f.l'rm:: phong trao thi dua yéu mide
nginth gido due 5 ndm (2001-2005)"; 7 ¢é nhin ducge phong ting danh
higu Nhi gido Uu tiy Co thi dua dun vi Xudt "\_L ciia UBND tinh v
I_!.mg klwu clia UBND tinh Thira Thién Hué vé thanh tich: Tredng
tién tién xudt sde rrong cde nam hoe fe 2001 - 22 dén 2004-2005,
Bing khen cia Bo Gido dyc va Béo tao vé Haop tac quoc 1€ va nghién
ciru khoa hoe trong cée trudmg Bai hn-;, Cao dang (2007); Gidy chim £
nhéin Thuong ]mu Vigt uu i, Cip Vang thuong higu Viét hi nhip
WTO - 2007; ihnfr khen eia Bo Gido {1ltt va dao tao ve Gido duc dan
to iai doan 1986 — 2008 [2008): Cer thi dua cua Tong Lién doan Lao
déng Vigt Nam trac cho dom vi xuit sic nhit trong khédi Cao da ANg toan
quie nim hoe 2000-2001, 2009-2010 va nhiéu Bing khen cua Ting
Lién doin Lao dong Vit Nam, Cong dodn Gido dyc Vigt Nam; Co
dom vi xudl sic cong tac Poan vi plmnu trao Thanh nién; L;n» chirng
nhiin Top 500 Thuong Iutu hing diu Vigt Nam — 2008; Ciip vang “Fi
sie phidt irién cing urmcr - 2009; Gm‘. chirng nhin he thing guan ly
chat lugng 150 9001 nam 2009, .

oc

Dat duoc nhu‘ng, thinh tich dang tw hao dé, phin 16n nhé sy quan @m
Im try cla cae cap, e m_,,anh cée 1o chire, doan the cing sy doan két,
né lhre phin ddu cia d6i ngil cin b lanh dao, quan l\ giang vién,
hge sinh - sinh vién cua nha tr Li’Ull* qua nhigu thé hé. Hirong dén ky
nigm 40nam ngiy thanh lip tririrng COSP Thira Thién Hué 2/7/1976 —
2/772016, cde cin b, gido vién, hoe sinh, sinh vién nha tnromg llnplut
phau dhu dé dat dm;'rc nhimg kit qua 16t hem nira, dép (mg nhu cau cua
%4 hoi, xiy dung moi trudmg van hoa nhan vin, hién dai, dam bao 1’_'|j-1l
lirgng dao tao, cung tng cho ngudi hoc cde dich vu gido dyc tién ticn,
fao co hdi dé ngwdd hoe phat trién toan dign va hdi nhip qudc 8.

Gidy phép XB sé 510/GP-BTTTT cép ngay 13.4.2010
In tai Xi nghiép Ban dé 1 - BQP
In xong va nép Iwu chiéu thang 6 nam 2016

Gia: 12.500 dong
Muw&i hai nghin nam tram dong






