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TRUNG HOC CO SO

hi giai xong moi bai 1::1.1n cdc ban hoc sinh

thudmg lam gi? Da s0 cdc ban thudmg
bing long véi nhimg gi minh da lam duge, Thuc
ra hoe nhur thé 1 chua hi¢u qua. Bai viét nay tip
trung B tim nhimg bm toan thu vi tir ngt bai
foan quen thuoc. Thiét nghi do la cach hoc vo
cung hiéu qua. Ta bat dau tir mot bai toan sau.

& Bai toan 1. Hai duong tron (O ; R) va
(0% R) cdt nhau tai A va B. Lan leot ké cic
dirimg kinh AC, AD cua (O) va (O). Chirng
minh ring ba d@iém C, B, D théiing hang.

Loi giai. (h. 1) Do AC la dudng kinh cua

dudmg tron (O) nén ABC =90°. Twong tu do
AD la dudng kinh cioa dubng tron {:‘T} nén co

ABD =90°. Do db CBD= —CBA+ABD = 180°
hay ba dlem C. B, Dthang hang. O

. Tlcp tuc khai
thac bai todn
trén. Gia su C4
cit (0) tai E,
DA cat (O) tai F
(he i Khi do
CE, DF la cac
duong cao cua
tam gidc ACD. Mt khac, tir Bai todn | suy ra
AB 14 dudng cao tir 4 cla tam giac A CD. Viy
ba dudng thang CF, BA. DE dong quy. Ta co
bai todn sau (cdc bai todn & dudi déu gilt cac
gid thiét cuia Bai toan 1).

Hinh [

& Bai toan 1. L. Gia sir CA edt duong tron
(0" tai E, DA edt d‘umg tron (O) tai I. Chirng
minh ba ducng thing CF, BA, DE dong quy.

HOANG VAN CHUNG
(GV THCS Cém V., Cam Giang, Hai Duong)

e Tacé CFD = CED = 90° nén tir gide CDEF
ndi tiep dudng tron = FCA = FDE (1)
Theo tinh chat cia goc noi tiép va goc & tim
cung chian mot cung co

FOA =2.FCA =2.FBA (2)
EO'A =2.EDA =2.EBA (3)

Tir (1), (2) va (3) suy ra EOF =EBF = EOF .

Vay cac diem F, O, B, O', E cung thudc mot
dwong tron. Ta co bai todn sau.

OBai toan 1.2, Vi gia thiét nhie o Bai todn
I.1, chirng minh rang cdc diém F, O, B. O’ E
citng thugc mot dwang tron.

¢ Theo trén co
CFD =90°, B
CED = 9°,
suy ra O F, E
D cing thuge
mot dudng
tron. Do do
MFE e AACD.
Goi G, I lan
legt la trung
diém cua FE, CD (h. 2) ta co

FA FE 2H Gy B
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Hinh 2

= S T TSR =)

A0k G el il

Suy ra AAFG en AACL T do ta chimg minh
duoe bai toan sau (luu y FI = CI).

@ Bai todn 1.3. Goi G, I ldn heot [ trung diém
FE, CD. Chimg minh ring FG.AI = FLAG.




todn 1.1, ba duong th;"lng} CF, fifl.
DE dong quy tai mot diém H.r?(él L.JB {’I;rg}r;?;
(ron ngoai tiep clia cdc tam glac ACD, ADK,
ACK ta nhan dugc bii toan sau. : |
OBai todn 1.4. Gia su CA cdt J’I’T}f’-ﬁ .”‘.ﬂ;}
(O tai E, DA cat dwomg (ron {f:l'} fqi 1" f:g.:-:a
la giao diém cua CF va IJE,. ::’:' hrrr?g minh rang
cdc dwomg trom ngoai liep cdc fam glac
ACD. ADK, ACK bang nhau.
Lai gidi. (h. 3)
K Goi 01, O, Os
lan lugt 14 tam
duomng tron n g_{':}:;ti
tiep cdc tam giac
ACD, ADK, ACK.
Tacd ke
A0.D=2.4KD
AGQD=2.4CD.
Lai c6 AKD =
ACD (Cing phu
- vai CDK ), do d6
Hinh 3 m s ;1—@ ;

suy ra A40,D = A4O:D (g.c.g), dén dén

GIA P 01.:'1.

Tuong ty ta duge Osd = 0,4 = Ox4. Viy cac
dudng tron ngoai tiép cdc tam giac ACD,
ADK, ACK bing nhau. OJ

e Theo Bai

* Voi [ la trung
diém cua canh
CD, ta co tir
giac AOIO' la
hinh binh hénh
(h. 4), suy ra
OAQ" =010 .
Lai c6 OAO'=0B0', din dén OI0' =0BO' .
suy ra tr gidc OIBO' ndi tiép trong mat
duong tron. Ta co bai todn sau.

IBai toan 1.5. Goi I la trung diém ctia CD,
Chimg minh rang tit gide OIBO' ngi tiép trong
mat duwdng trom.

» Kéo dai Al cat dudng tron (0) tai P. Gia sit

dudng thiing qua 4 vudng goc véi AJ cit (0"
tai diém thir hai Q. Ta ¢6 bai toan say,
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Hinh 4

: tof Joi P la giao diém cuq g i
2+ toan 1.6, GO : ;

G!BE:: ['fifl"}ﬂﬁr (ron {{’}J Phrong l'f?ffﬂ_g r{.lr q”ga‘i
Aur;p:g goc oii AI cat dwong Iron (0') tai
v ‘ T g

Chimg minh rang ¢ P =AQ.

Loi gidi. Gia
sit d Lflt [U}II
tai diem lt"I.LI'
hai G (h. 2)
Do AP
CPA = CGA
= 90° nén tir
rige CPAG la A }
lIriinh chif nhat, suy ra CF = (A (4)
Mt khéc, tir giac CGQD 1a hinh thﬂnglvuﬁng
0 6 IA 1/ CG I/ OD. Do I la trung diem ciia
CD, suy ra A la trung diém cua canh GQ hay
AG=A0Q (5)

Tir (4) vi (5) ta co diéu phai chimg minh. O3

:j-.-:,_T__'a-h\__-
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Hinh 3

e Biy gidr ta xét bai todn dao cua Bai toan 1.

&¥Bai toan 1.7. Hai duong tron (O ; R) va
(O R') cat nhau tai A va B. Duong thang d
qua B va vuéng goc voi AB cat (0) va (O
lan hweot tai C, D. Chitng minh rdang ba diém
A, C, O thang hang.

Ban doc tr chimg minh bai todan nay.

* Gia sir d la duong thing ludn di qua diem B
va cat (), (07 lan luot tai C, D. Cau hoi dit
ra la tam gidc ACD c¢6 chu vi 16n nhat khi
nao? Tra loi cau hoi nay ta ¢6 bai toan sau.

IBai toan 1.8. Hai dudng tron (O ; R) va
(03 R) cat nhau tgi A va B. Puong thing d
di qua B lan lugt cdt (0) va (0" tai C va D.
Xdc dinh vi tri d dé chu vi tam gidc ACD l
lén nhat.

Ldi gidi. Do d luén di qua diém B nén AACD

o s l T — ——

€o ACB=EAGB va ADC’=%A{TH (khong

48i). Tam gidc ACD con cic géc khong ddi

Nén chu vi 16n nhat khi va chi khi AC I6n nht

Lic d6 4C 13 ¢ .
vadl 4B O wong kinh cia dmﬁmgtr?n (0)

(Xem tiép trang )
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- ®E THI VAO LOP 10
KHOI THPT CHUYEN BAI HOC VINH, NGHE AN

NAM HOC 2008 - 2009
(Thei gian lam bai: 150 phut)

VONG 1
Ciu 1. Tinh gia trj cia biéu thic
: 2y I I
e B ol it %
SCEALR® i frgerd
5+-J'-2-T Huugf2]

g

Cau 2. Giai phuong trinh

(X +x+ 1) +x+2)=12.

vl x=

Céu 3. Tim m dé phuong trinh
X =2mx+2m-2=0,

co hai nghiém x,, x; thoa mén di€u kign
xt+x7 —xx,=10.

Ciu 4. Cho a, b 1a hai s6 thuc dwong. Chimg
minh ring \/ﬂ: +?:—1+\/.-51 +Lﬂ 2242,

3
Khi nao ding thirc xay ra?

Cau 5. Cho tam giac ABC va dudong tron (O)
noi tiép trong tam gidc do. Goi Mo, No, Po lan
luot 13 tiép diém cha céc canh 4B, AC va BC
véi (0). Trén canh AB, AC lan lugt lay cac
diém M va N sao cho BM + CN = BC.

& e e ] ——— s,
a) Chimg minh ring Mo Ny =E{BA C+ABC).

b) Chimg minh rdng tam gidc OMN la tam
giac can,

¢) Xde dinh vi tri ctia M trén AB sao cho doan
MN ngin nhit,

VONG 2
Cén 6. Giai cac phuong trinh
10
a) x*—dx+ =2 :
e TR

b) ¥2x—1+33x=1=5x+1.

Ciu 7. Goi x, x; la hai nghiém cua phuong
trinh x> — 18x+ 1 =0. Dt S,=x"+x5, nelN.
a) Chimg minh ring §,,, = 185,., — §, v&i moi
nel ;

b) Chirng minh ring S, la s6 nguyén duong
va khong chia hét cho 17 v&i moi nelN .

Ciu 8. Cho céc s a, b, ¢, d déu thude doan
[0 ; 1]. Tim gia tri lon nhat caa biéu thire

P=3abed +3(1-a)1-b)(1-c)(1-d)..

Ciu 9. Cho (O) 1a dudng tron cé ban kinh R
va A, B 1a hai diém thuéc (O) sao cho AB = 2a
khéng ddi, vai 0 < a < R. Gia sir M, N 1a hai
diém thudc cung 16n 4B sao cho AM L BN.

a) Tinh khoang cach tir O dén trung diém I
cua MN theo a.

b) Xéc dinh vi tri cla M sao cho do dai
MA + MB dat gia tri 1én nhat.

Ciu 10. Can diing it nhit bao nhiéu tim bia
hinh tron c6 ban kinh bing 1 dé phi kin mot
tam giic déu c6 canh bing 3, vdi gia thiét
khong dwge cit cdc tim bia?

LE QUOC HAN
(GV trueomg DH Vinh) giéi thieu




00 G B T VA LGP 10 G TR
TRUONG THPT CHUYEN HUNG YEN
NAM HOC 2008 - 2009

T 113 , 2009
ff]{: thi dd ding trén THTI <0 381, thdng 3 nam 009)

i e, . it
2+ B (k)

Caul.Taco g =
Tir do suy ra
(bl 1)
“_[13 2) \22 7 008° 20097 )
| 2009 -1 4036080
T2000 20007  4036081°

X —y=4

7

Chu 2. 1) Dit y=x"— 4, taco HPT {
y +ax=4

Trir theo vé hai PT clia hé trén ta dugc
-y -x+y)=0=+)E-y-1)=0.

eNéux+y=0& y=—x.thayvﬁﬁPTthﬁnhfnt

~1+17
BT

cia hé giai duge x =

-Néu:-:—y—!=ﬂ¢&y=x—l,thayvﬁnf"f"thfr
1+/13
i
—14:\!1_7‘.11\!—13}
s g :

2

nhat cia hé giai duge x =

Vay tap nghiém cua PT la {

2) Hé phuong trinh di cho tuong duong vai
(3x-1)3y-1)=10
(3y=1)3z—-1)=40
(3z-1)}3x-1)=16

(1)

Nhan theo vé ba PT ctia HPT (1) ta duge
(3x - 1’3y = 1*(3z - 1)* = 6400
< |(3x - DBy - (32 - 1) = 80.
e Néu (3x — 1)(3y = 1)(3z - 1) = 80, két hop
vai (1) tim duge (x 3y 12)=(1:2;3).
o Néu (3x — D@3y - 1)(3z - 1) = - 80, két hgp

véi (1) tim duge (x 5 y 3 2) = [_i;_i;_l)

R

Vay HPT di cho ¢ hai nghiém (x ;¥ :2) l4

N i._E]
(1;2,3)va —g. 3’ 3
Ciu 3. Gia sir da thl.’:c:ﬂx}=f.-x3+bf +cx+d
(a#0;a b, c.deZ)nhin 3-+/2 14 nghiém.

2
o6 al3—v2) +b(3-v2) +c(3-v2)+d=0
s 450+ 11+ 3¢ +d=(29a+6b+C)V2.

Do /2 lasd voti, suyra
4541 11b + 3¢ + d=20a+ 60 ¥ ¢ =1l

Tir dé ta co

H3042)=a(3+2) +8(3+42) +c{3+/2)+d
= (45a+ Ilb+3c+d)+(29::r+6b+c]ﬁ =0
Viy 3++/2 ciing la mot nghiém ciia f{x).
Ciu 4. 1) Goi G, J thir tr 1a tiép diém cia
dudng tron (f) vdi cac canh AB va AC (hinh vE).

Dit BC=a,CA=b,AB=c,a+b+c=12p.
Theo tinh chat tiép tuyén, ta co

AG = AJ] = p - a, A
BG=BD=p-b,
CO=CJ=p-cva
EK=EG,FK=FJ.
Goi H' la giao diém
cia AK véi BC. Vi,
EF /| BC nén
AE_EK KF 4F
AB BH' CH' A4C
Theo tinh chat ti 18 thire ta ¢

AR RS R AR Al
AB+BH' AB+BH' AC+CH' AC+CH
Mat khdc, A= AG, suy ra 4B + BH'= AC + CH'
=4B+BC=AC+2CH = CH'=p—h=BD. |

Dodé H'= hay 4, K, H thing hang.

B - N o iPH 4
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2) Do EF // BC nén theo dinh Ii Thalés ta c6
EF_KF _AF Al
BC CH AC AC+CH '
BC.Al _a(p-a)
ACHER 5 o 1o
F;r{p—.‘ﬂ‘ PQ:N—P-ﬂ.
p p

Cdng theo veé ba déng thirc trén ta dugc

Suyra EF =

Tuong tr co MN =

2z 2 2
b +e
EE + M+ PO Ao e,

Sir dung BPT quen thuge
k . 5 | 4
a+b +c 2 3 (@a+b+c) =;.”L

suy ra EF+MN+FQ£2;::—4—f=2?P.

Vay EF + MN + PQ dat gié tri 16n nhit bang
%’E khi va chi khi ABC la tam gidc déu.

Bai 5. 1) Vi hai sé thuc duong bat ki x, y ta
¢6 (x + ) = dxy, suy ra

1 4 . 4
= 5 va ok i
Y (x+y) Xpy Pt BT
1 4
Tir d6 ta co l-iza—- : = (1)
2 ab 2 (a+b)
3 B o ol ()

+
2ab  a® +b° 2ab+a® + b*
Cong theo vé hai BD1 (1) va (2) ta c6 dicu
cin chimg minh. Ding thirc xay ra khi va chi

e R
>

2) Nhin thdy sau mdi lan thue hién theo yéu
ciu cia bai toan thi sé dau trén bang giam di |
v so dAu trir hodic gifr nguyén hodic giam di 2.
Hon nita, do ban.dau trén bang c6 2009 déau
trir nén sé déu trir trén bang ludn lé.

Mt khéc, trén bang c6 2008 + 2009 = 4017
dAu nén sau 4016 1an thuc hién nhu trén thi s6
ddu con lai trén bang 14 1. Do d6 ddu con lai
trén bang phai la déu trir.

NGUYEN THANH GIANG
(GV THPT chuyén Hung Yén) gisi thidu

PI TIM... (Tiép trang 2)

OBai todn 1.9. Hai duong tron (O 5 R) vd
(0 R) cat nhau tai A 1-::‘: B. Pwdng thang _tf
qua cdt () va (0 lan lwot tai C .15'. T{a
CO cét tia DO' tai E. Chieng minh rang cdc
diém O E. A, O'ciing thude mot duong fron.
Lai giai

K dudng
kinh CF coa
dutmg  tron
(0), ke duong
kinh DG cua
dutmg  tron
(0" (h. 6). TL

¢6 CBF = GBD =90°=FB L CD, GB L CD,
suy ra ba diém F, G, B thang hang.

Miit khéc ta co Py €9
FOA =2.FCA =2.FBA, GO'4 =2.FBA.
Suy ra EOA = EO'A . Do d6 bon diem E, O,
0", A ciing thude mdt dudng tron. O

Hinh 6

s Két hop cdc bai todn trén ta c6 bai toan mdi.

&¥Bai toan 1.10. Cho hai dweng tron (O ; R)
ya (O'; R') cdt nhau tai A va B. Ké duomg kinh
AC, AD lan heot cua (O) va (0"). Gia sie CA

cdt (0") tai E, DA cat (O) tai F, CF cat DE
tai K, Cdc diem I, M, N, P ldn lwot la trung

diem cua CD, KD, KC, KA. :

1} Chieng minh r-:ing cdc diem B, I. O, N, F,
P, M, E, Q' ciing thugc mét dwang tron.

2) Gid st AB = R.N2va Oy, Oy lan lwot la

tam dwong iron ngogi tiep tam gidac ADK,

ACD. Chitng minh rang tie gide AODO; la

hinh viong.

3) Ducmg (ron ngoai tiép tam giac BDF edt
CE tai P, dwdng trén ngoai tiép tam gidc

BCE cdt DF tai Q. Ching minh ring tam
gige KPQ la tam gidc can.

Chirng minh bai todn trén xin danh cho ban

doc. Cir tiép tuc nhu viy ta s& tim thdy

"Nhitng bai todn thu vi tir mgt bai todn quen
thuge™ phai khong cac ban. Chic cic ban
thanh cong.

S8 582 (4-2009) T?m
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10t nghiép THPT
va thi vao

BI- r"‘i" Juron, thn'“_l, trinh (T ||H|"||'I|_]" thing rong |'«|1|':-n'__‘
gian, ta cin ndm duwoc cic yéu 1o xic dinh duong thang
nhu diém, vecto chi phuong hodc cap mat phing chua no,

A

Aueie an dudi nhigu hinh thire
|'|||,|| bl .|"|I-I| hién va 11
khéo [éo frong khi g todan, By
hé thang lai mot SO dang todn
trong Khong gran

Cic diéu kien ni} (hume
y ]
khic nhan dol hai hoc sinh
dung chung maol I.||L|II
an
vidl nay s¢ gIupt qc Dl 34
viél PT tong qual cud Juimg thanj
Tu biét cing F1 1ONE (uit cu
D=0

a duimg thiang co -_I,“ntz

I.-ln + By+Cz4

|A'x+B'y+C 24 D' =1

1 v .I-jllllr'.-."l:.l.\.
Vi .III‘I!I]I'lr'-"‘I-..Il /

A-B:C=A B B
Wit CLlE 11'_[:”1:_! 'Jlunl;* |-I|J:r

e BT 1t &
Do dé bili todn viét PT 1002 4
t phang

vé viel PT tong guil cua cac me

chonabp e vainn suline Tnine

roNg

I. Phuong trinh tong quit cua mat phang
Viét phucng trinh tong qudt cha mat phiang
ax+by+cz+d=0(a’ + b + ¢ 20) thuc
chit 1a xdc dinh cic hé s6 a, b, ¢ va d trong
PT. Ta ca thé tién hanh nhu sau:

Huong 1. Coi a, b, c, d la dn s6 dé tao ra mér
hé PT néu cdc diéu kién ciia bai todn cho
phép chiing ta lam dwoe diéu do.

Cdc ban cdn lwu ¥ ring: Ta chi ¢6 thé tao ra
duge mét hé 3 phuong trinh, bai vi ta di cé mot
diéu Kién rang budc 1a @ + b* + ¢ = 0. Vi vay
cic hé s6 a, b, ¢, d thudng duoc tim nhu sau:

*) Xic dinh dugec mot an khdc 0 réi gén cho
no gid tri bang 1.

*) Xidc dinh duge dn khic 0 biéu thi cdc dn
con lai qua no.

*Thi du 1. Viét phiwong trinh mdt phdng
cdch déu bon diém A(3 ; 5 ; -1), B(7 ; 5; 3),
(X2 ; =15 8, D{55.3; -3).

Lai gigi. Vi cidc diéu kién d3 :
dmﬁg PT -0 da cho ta thiét lap

(|3a+5b-c+d| = | Ta+5b+3c+d|
|Ta+5b+3c+d| = |9a—b+5r:+d|
|9a—-b+5¢c+d | = |3a+5b—c+d|
a’+b*+c %0

TOAN
6 'ﬂlll!iﬂ?cté S8 382 (4-2009)

khehg s1a1)

TRAN VAN XUAN
(GV truong Dai hoc Bac Liéu)

Khit tri tuyét déi ta dugie tim he, chang han
a+c=0

b=0

1{:’ tuy y

at+b*+¢? 20,

Suyraa=-c#0,b=0,d tay ¥ va PT mat
phing cintimla: x—z+m=0, meR. O

% Thi du 2. Trong khéng gian véi hé truc toa
do f?e.vmrfex viiong goc cho A(Q:0: 1), B(1:1:0).
Viét plieong trinh mat phdng () chita AB va
fao voi mat phang (Oxy) mét géc ¢ sao cho
cosgp = L

T
Lai gidi. Gia sir mat phang (&) c6 PT:

ax+by +cz+d=0, Siy dung cdc diéu kién da

[:!‘IIZ}, ta lap duge hé PT

c+d=10

a+b+d=0 ¢ st
J’I_S'ic|=\fa’+bz+c1 PN i
1a1+bl+c3=att]_ b

PT mat phing cdn fim 13 -2y 4 y—z+1=00

fflfﬁ'ﬂg 2 B@ ha (a

VECto phdp tuyén
va tim cdch Xde -:ﬁ.::

b5 ) la toa dé ciia mot

VIPT) ciia mar phing (@)
th vecto nay.

S—



Néu mat phing cdn tim vuong goc vii mot
dutmg thang da cho hodc song song vai mot
mit phiing cho trude thi viée xdc dinh VTPI
la don gian.

Cic trutmg hop phic tap hon ta thudng :luicl:
dinh VTPT bing cdch ldy tich c6 hudng hai
vecto chi phuong (VTCP) cia mat phiang. Do
dé khi gidi todn ta cin xem xét ki gia thiét de
phit hién ra cap vecta chi phuong. Céc tinh
hudng thubmg gép la:

#) Mit phiang (a) di qua hai diém A, B thi
AB 1a mot VTCP cia mat phéng ().

*) Mit phing (@) chifa hay song song Vdi
duimg thing A thi VTCP clia A ciing 1a mot
VTCP ciia (a).

#) Mat phiing (@) vuong géc véi mit phang ()
thi VTPT ctia () ciing 12 mot VTCP cua (a).

Ngodi ra ta con cé thé xdc dinh PT mat
phdng théng qua cdc bai todn quy tich.

e Tap hop cic diém cich mat phing (&) cho
trude mot khodng bing i 1a cdc mat phing
song song véi (a) v céch (@) mot khoang h.

e Tap hop cic dudng thing di qua diém A cho
trudic va song song véi mit phing () cho truée
la mat phang (/) qua A va song song Vi (@).

« Tap hop cdc dudng thing di qua diém A cho
trude va vuéng géc véi dudmg thing A cho
trrde 12 mat phiang (f) qua A va vudng goc
vdi A.

[1. Phutong trinh tong quat cua duimg thang

Pé xic dinh duge PT cap mat phing (a) va
() giao nhau theo dutmg thing d thi cin phai
tich dit kién cla bai todn thanh hai diéu kién,
méi diéu kién s& img v&i mdt mat phing cén
xdc dinh. Co hai dang toén chu yé&u sau,

Dang 1. Phuong trinh mdt phang (@) da cho,
chi cdn xdc dinh phuong trink mdt phdng (f)
@ Bai toan 1. Cho phitong trinh diting thang
A vii pludomg trinh mdt phang (P), hdy viét phiemg
trinh hinh chiéu vuéng goe cua A trén (P),

Cich gidi. Goi d la hinh chiéu cla A trén (P)
thi d 12 giao tuyén cla (P) va (Q) trong d6 (Q)
la mét phang cha d va vubng géc véi (P).

Mat phiing (Q) la xic dinh bai vi () di gua
M thude A va c6 cap VTCP 1a VTCP cla A v
VTPT cua (F).

O Bai toan 2. Viél phueeng trinh dudmg thang
d di qua A che i, viong goc v diime thang A
cho trdde va ndm trong mdt phang (P che .

Cdch gidi. Néu goi (Q) 1a mat phang chia A
v vuong gée vai A thi d 1a giao tuyén cua (F)
va ().

Dang 2. Cd hai mat phang (@) va (f) déu
cdn phdi xdc dinh phuong trinh

Pé cho gon trong muc nay ta sé gia thiét 1a
dutmg thing d, (i = 1, 2, ...) di qua diém M,
vi c6 VTCP i, déng thoi mat phing (o)
(i=1,2,..)c6 VTPT 1a n, (i = 1, PR X

Bai toin 3. Cho diém A va cdc dwong
thang d,, d,. Hay viét phiong trinh d di qua
A, cat cd d, va d,

Cdch gidi. Vi d cat d, nén d va d, xdc dinh
mat phing (P), tuong tu d va d, xdc dinh mat
phing ().

Ta ¢6 thé lap duge PT (P), vi (P) di qua A va
cH mot cap VICP la w va AM, . Tuong tu,
(Q) di qua A va cé mot cap vectd chi phuong
A u; va AM, .

ﬂ!iﬁi toin 4. Cho diém A vd cdc dudng
Ihl.:mg d,, d I Viét phuong trinh dicing thing d
di qua A, cat d, va song song vai d,.

Cdch gidi. Xic dinh (P) nhu bai tofn 3. Mat
phang (Q) chifa hai dudng thing song song d
va dz ch cap VTCP la uy Vi AME .

Gjﬂﬁi toan 5. Cho diem A va edc duomg
thang d,, d,, . Viét phuong trinh diomg thing
d di qua A cat d,va vuéng géc véi d,.

Cdch gidi. Xdc dinh (P) nhu bii todn 3. Mat

phing (Q) di qua A, vuéng géc véi dy nén ci
VTPT la u,.

CIBai toan 6. Cho ba dwdng thing dy, dy, d.,
Viét p.hrr.:ﬂ'ng trinh dwong thdng d song .ﬁ'ﬂﬂ;g
véi d,, cdt dyva edrdy,
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Cdch gidi. Vi d cit d, nén d va d, mli:: dinh
mat phfmg (P). Tuong tu, d va d, xic dinh 1:|1{il
phing (Q). Ta co thé lap duge PT mit p?l:_'ujug
(P). b&i vi (P) di qua M, (M, € d,) va co cdp
VTCP 1 &, vA u;. Tuong tu, (Q) di qua M,

(M, € d) c6 cap VTCP la r;; va i .

CiBai toan 7. Che diém A, ditcme thing r_n"-.
mdt phdne (@). Viét phicong trinh duong thang
d r..!'i Iu'rur A. cdt d, va song song vai ().

Cdch gidi. Ta thiy d 1A giao tuyén cua {P:]l va
(Q), trong do (P) dugc xdc dinh béi A va d,.
(0) 1a mat phing qua A va song song Vi (@).

% Thi du 3. Cho hai dwing thang d,, d cd

phitong trinh lan leot la

x-2 y-3 z+4 x+l y—4 ud z—4
i T T S R TN T

Viét phuang trinh duémg vudéng goc chung cua

d, va d;.

Lot giai. Ta c6 d, di qua M (2;3;-4) c6
VICP #,(2;3;-5); d, di qua M,(-1:4:4) cd
VTCP #,(3:—2:-1). Goi d la dudng vudng goc
chung cla d, va d,. Vid citd, nénd vad, xac
dinh mat phang (a). Tuong tu d va d, Xdc
dinh mat phing (f).
Mat khéc, vi d vudng géc véi d, vi d; nén
(i, @] = (~13; -13; —13) 1a mot VTCP clia
d. do d6 mat phing (@) cé cap VICP la
a(l;1:Dvam = n=[uda]=@8:-7-1)
la mot VTPT cla (a).
Mit phing (a) chifa d, nén chia M, suy ra
PT mat phing (@) 1a: 8x—Ty—-z+9=0.
Tuong tu, PTmp(f) 1a: x + 4y - 52+ 5=0.
Vay PT duémg thing d 1a
8x-T7y-z+9=0
{I+4_}‘"SI+5=|}.D

% Thi du 4. Cho mdt cdu (5) cé phicong trinh

(x+1)2 + (= 1) +(z+1)? =lgﬁ,

g CMMHOC  sisemaum

Viér phiong trinh tiép fuyén cud (S), biét tiép

] ] g = LA
. — ] L] *JJ.‘: g{j{‘ ‘!{'II
in nay di 0:0:= | v Vo
fuyén nday di qua ;I[ 3
truc 0z.

Lai giai. Mt cliu (§) 6 tam la J(=1:1;=1)va

4 Goi 3 mat phang di qu
ban kinh R=5.£-mm}ldm. phang di qua

A. vudng goc vdi Oz, suy ra k(0: 0:1) 1a VIPT
cha (). Tirdo PTcta(a)ladz-1= 0.

Mait khdc, vi khoang cédch tu I dén (a) la
13(=D=1_4_ . nen (a) tiép xic vdi (5)

3 3

tai M.

Do dé, tiép tuyén cén tim d 1a dudng thing
AM, lai vi IM L (@) tai M nén IM va d xic

dinh mat phang (/), mat phéng (/) di qua A,{
vi vubng goc voi (@) nén cu cap YTCP la

H_I[—l;l—i] va VTPT #,(0:0;3) cua (a),
3

suy ra vectd i = A, Fadosi(3is dus dDE
VTPT cua (f4).

Vay PT mat phing (f) la: x + y = 0 va PT
3z-1=0

duting thang d la
s iy {x+y=[}.[:'|

Dé két thic xin gigi thiéu mot s& bai tap dé
cdc ban luyén tip.

1, Viét phuong trinh dubng thing d di gua
A(3 ;25 1) cit va vuong gée véi dudng thang
. A3

s Skl %50l

2. Viét phuong trinh duding thiing d vuéng goc
VoI mdl phang (@): 2x -y - 2z + 1 = 0, dong
thoii cat hai duong thing
L8 y A ik 2o

I x+1=0.

-ﬁr]: %yl y+2
3 1

3. Cho mat cdu (§): ¥ 4242 ~Gr+2y-2z42=0.
Viet phuong trinh tigp tuyen vai (8) di qua

§ . lﬂn sﬂ 1 0 iﬁ
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(Thei gian lam bai: 180 plir)

I. PHAN CHUNG

Cau 1 (2 diem) _ R

1) Khao sat su bién thién va v& do thy ham so
p=x —X

2) Dua vao dé thi, bién Indn theo m 50 nghiém

cia phuong trinh x' = x=m" = m.

Cau 2 (2 diém)

1) Giai phuong trinh
coslx+cosx+sinfx=0.

2) Giai phuong trinh

G+242) -2(2-1)* -3=0.

Cau 3 (1 diém)

Cho hinh chép t gidc S.ABCD ¢6 diy ABCD
la hinh thang vudng tai A va D. Biét AB = AD
=a, CD = 2a, canh bén §D vudng goc voi mal
phing (ABCD) va SD = a. Tinh the tich tr
dién ASBC theo a.

Cau 4 (1 diém)

n2 2_{_,.1.1: St E:"r o I

dx . Tinh e’.

Chnf:r_

e’ +e*t —e* +1

Cau 5 (1 diém)

Cho tam gidc ABC. Tim gid tri nho nhat cua
hicu thirc

|
[I+tan3§](l+tan3 g]
P_

-

]+ tan? -

[ ,B)[ ,L“]
1+tan? — || 1 +tan* —
2 2

\f 1+!:anIﬂ
2

[H tan? EJ(I + tan’ ﬂ]
2 2

\ ]=+w.nEE
s

. PHAN RIENG (Thi sinh chi lam mot
trang hai phan) |

THEO CHUONG TRINH CHUAN
Cau 6a (2 diém)
1) Trong mat phang Tﬁri hé toa do Oxy {:Jhcr
dudig tron (C): 24y -4y # 5 =D I-an ! Ir.i'.‘t
phuong trinh dutng tron (C") doi xung val

Ay 42

dudng tron (C) qua diem M (g ! g]

2) Viét phuong trinh tham so cua dutmng thing d
di qua diém I(1 ; 5; 0) va cat hai duong thang
x=1

l\. X d { e
LJE"1: _],':4_1' Wl £13:T= =

z=-1+2t
Cau 7a (1 diém)
Chotaphop D = {xe R |x* ~13x? +36 < 0}.
Tim gid tri l6n nhat va gid tri nho nhat cua
ham.sé y= x*—3x trén D.

THEO CHUONG TRINH NANG CAD

Cau 6b (2 diém)
S X2 2 e
1) Biételip(E,) : —+ ?J'T =1 wvaelip
[f b
(E): :2 + 2 _ 1 ¢é tieu diém chung F, vi

F., cung di qua diém M nam trén dudng thing
x—y+6=0. Tim vi tri diém M dé truc lén
cua (£,) 1a nho nhit.

2) Viét phuong trinh dudng vuéng géc chung
cla hai dudong thang

. 3 9 x=3-Tt

X= o= B %

d: 1 :}2 = B vivdy: cy=1+21.
=143

Cau 7b (1 diém). Giai phuong trinh
2+(1-2022 +(1-)z=2i=0
biét ring phuong trinh ¢6 mot nghiém thudn Ao,

TRAN VAN HANH

(GV trwcmg DH Pham Vin Dong, Quang Ngdi)

e
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HUGNG DAN GIAI PE SO 1

(Pé thi di dang trén THTT s 179, thang

Cau 1. 1) Ban doc ty giai.

Pdp sd. min AB = 22, dat duge khi va chi
khim=2.

Cau 2. 1) lagarit co s6 3 hai vé cua PT va
bign d6i vé dang (x-1){2v* +x-1-log 2)=8.

~14+/9+8log: 2
Tirdé timduge x=1 x= 7 :

2) bK ms[r - -E]r:ns[x +-T3—t] 21,

Co tﬂﬂ[x—E IEH[I+E] — —] nén PT dua vé
L0 3

sin3x+sinx+sin2x =0
& sin2x(2cosx+1)=0.

E: x:—gEJrEkm [k EE’E].

2 3

Ciau 3. Trén SA, SB, SC lay céc diem A”, B,

C’ theo thit ty saocho SA'=§B'=58C "= 1.

Tam gidc A 'B'C ' vuong tai B; chan dudmg cao
g

H 1a trung diém AC. Vi the Sy g .:S'H:E

\I'IE . I'{'-: A

sUy TIa Vi pmen = '

12 Vawpe
J2
I’J:\:__.l '='—'i.']':i.'rl’.?.
SN

Tim duge x =

= abc, do do

Cau 4. Tacd sinx+ ﬁ.cnsx = Eﬁin[x +E};

! : [ n] n]
sinx=sinl | x+—|——
3 3
; L T
2

Do dé 3 2
- 3 e ﬁ%cns[r-l--—]ch-
I=— | -
163

11200%)

Ciau 5. Ap dung bil ding thic
F v Jal 5+ B
Jai +hi + Jai +b; +AJas + 0

)2 +(.{1| + b, +h1)3

> (@ +az + s

1a duoc P =/logi x+1 +-¢Eg§ y+I +J|ﬂg§ z+4

> Jflogd(xyz)+4* =3

Tir dé min P =5, dat ducc khi va chi khi
log,x 1082Y _ log, z log,(xyz) 3

| | 2_: i
f:.—_:rx:‘],'.zﬁi =2\‘{§

4 4
Cau 6a. 1) Do so sudt, dé bai in nham M(1 ; 1). Xin
sira lad 1 M(1 5 =1).
Tir diéu kién 2.MA + MB =0 tim dude
A(1: =2), B(1;1), suy ra PT dudng thing phai
tim la x= 1.

Ly

2) Goi (Q) 1a mit phang qua A, B va vuong
gdc vai mp(P).

AB=(3:-5:1),n,=(1;2:;=2)
= 1y =| 4B, n, |=(8:7:11).

PTmp (Q): Bx+T7y+11z-46 =0.

PTd: {Ex-"?-"’ﬂlz—*iﬁ:ﬂ
x+2y-2z+1=0.

Cau Ta. Giai PT, ta duce
= 1 Ak
el s e st JU ! .
7 _T;—" 2!.. Xy = iz x% ==2i.
C: g
..-J:u 0b. 1) Gia sir F(Jﬁ;ﬂ] la mot ticu
diém cia (), .
PT ti€p tuyén (d): Ax+
Khi dé 9 A2 -4B? =

By+C=0 (A + B #0).
(1)

 (Xem tiép trang 30)
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THI m@'ﬂ SINHIDAI[HOG)CAO] ?ﬂuj NAME200:
Cic chu dé: DAO DONG VA SONG DIEN TU
SONG ANH SANG

heo nii dung cau Iruc dé thi tuyén sinh Bal hoc,

Cao dang nam 2009 cla Bo Giao duc va bao 1ao,

trnn-g phan chung cho tat ca thi sinh, chi dé Dao
déng va song dién tir ¢6 4 cau trac nghiem, chu dé
Song anh sang c0 5 cau trac nghiém.

Chil dé Dac dong va séng dién tir gdbm cac ndi
dung kién thire: Dao déng dién tir; Mach dac dong
LC; Bién tr truong, Song dien o Truyén thong
(théng tin lién lac) bAng séng dién tir.

Chii dé Séng anh sang gém cac ndi dung kién thifc:
Tan sic anh sang; Nhiéu xa va giao thoa anh sang;
Bude s6ng va mau sdc anh sany, Cac loai Quang
phd: Tia héng ngoai, Tia tif ngoal, Tia X; Thang séng
dien tir,

Dudi day |a mot s6 cau trdc nghiém thudec ndi dung
hai chd dé nay.

* Thi du 1. Phdr biéu néo sai khi néi vé scng
dien tie?

A. Song dién tie la swe lan truyvén trong khéng gian
ciia dién it tricome bién thién theo then gian,

B. Trong sdng dién tir, dién trudng va nr fricong
bién thién theo thai gian vai eang chue ki,

C. Song dién nit ding trong thang tin vé tuyén
dién goi la séng vo tuyén.

D. Trong song dién tir, dién tritemg va h
3 5 A x I
tricamg ludn dao ding léch pha nhan —.

Hirdng dan. Séng dién tir 1a trudong dién tir
bién thién theo thén gian truyén trong khong

gian dudi dang song vdi vin toc v= o
&,
Viy cie dip 4n A; B, C ding. i
Trong mién séng dién tir, & tai méi diém trong
khong gian, dién trudng va tir trudng  dao
dong déng pha véi nhau. Ddp dn D sai.

Chon D. O

NGUYEN VAN THUAN
(GV trudng DHSP Ha Nbi)

% Thi du 2. Mot mach dao déng dién tit gom
met tu dién cd dién dung 0, 125uF va mot
cudn cam cé dé ty cam ‘S{]u[I Pién trc thuan

ciia mach khong ddng ké. Hiéu dién thé cuc
dai giita hai ban tu dién la 3V. Ciromg do

déng dién ciee dai trong mach la
A 1EmA sl 015 A Ca LS54 - B L LS

Hudng ddn. Nang lueng dién tir cua mach

]
W= l{‘!’ —f Fo? -

<
I'{'_ 0,125
Suyra fy=U r.\J'— ‘.,illl =i =0,15A.
BPép an B ding.
Chon B. O

% Thi du 3. Trong thi nghiém Y-ang Ve giao
thoa cia dnh sdang don sdc, hai khe hep cdch
nhauw lmm, mdt phang chita hai khe cédch
man gquan sat 1,5m. Khoang cdch giita 5 vdan
sdang lién tiép la 3,6mm. Bige séng cua anh
sdang ding trong thi nghiém nay bang

A. 0,50pm. B. 0,55um.

C. 0,60um. D. 0,65um.
Hudng dan. Ta c6 4i = 3,6mm, suy ra
fe % = 0,9mm.

0910107
Vay o =0,60.10 m =0,60um.
D 1,5

Dip dan C ding.

Chon C. O
% Thi du 4. Trong thi nghiém Y-ing vé giao
thoa dnh mng hai khe hep cdch nhan mor
khodng a = 0,5mm. Khodng cdch tr madt

phéng chita Foi Wi dén man quan sit D = 1,5m.
Hai khe ditgc chiéu bang bite xa cé bude séng
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1 = 0,60um. Trén mdn thu dugc hinh anh
eiao thoa. Hoi tai diém M trén man cach van
Iui.an,r trine tdam mdl khoang S54mm co van

sdng thir (bac) may?
A.Thé3. B.Thia.

Hudng dan. Khoiang van

C.Thi2. D.Thad.

DT 0.6:100.1,3

j= = - 2~ =1,8.10"m = 1.8mm.
a 0.5.10™

Viy k=—L = % =3. Dipdn A ding.
" g
Chon A. O

* Thi du 5. Chiéu mat tia sang don sac 1
khang khi (chiét sudt bang 1) vdo mdt phdng
ctia mot khoi thuy tinh véi gde tai bang 60
Néu tia phan xa va tia kinic xa vudng goc vai
nhau thi chiét sudt ciia loai thuy tinh ndy
bang bao nhiéu’

P

A.n=3. B. n=+/3.
]
C. n=—%. D. n=+2.
3
Huing dan
Sin i T R

p—

n=—= St
sinr sin(90" -/} cosi
— tani = tan 60° =+/3 . Dép dn B ding.
Chon B. O

XX

Sau day la mét sé cdu trac nghiém thuge ndi
dung hai chii dé trén, cdc ban ne lam.
Cau 1. Mot mach dao dong LC ¢o dién tro
thudn khéng ding ké . Dao dong dién tir e do
(dao dong riéng) cla mach ¢é chu ki la
2.107%. Ning lugng dién truémg trong mach
bién déi diéu hoa véi chu ki 1a

B B. 1.107%.

G410, D. 3.10%.

Cau 2. Trong mach dao dong LC ¢ dao dong
dién tir tu do véi tin s6 goc 10°rad/s. Pién tich

- A e e e e e e

Bldp dn ki trudgc (THTT 50 381, thdng 3 ndm 2009) .
Cau 3: chon A; Cau 4: chon C-

Cau I: chon B;  Cau 2: chon D;

dién 12 10 'C. Khi cuimg do

e Aal tedn LU o
cue dai tren (L hang 6.10 “A thi dién

dong di¢n trong mach
tich trén tu dién la

o T 0 e 3
@ 51 QR

B2 1070
D. 110756
Cau 3. Trong thi nghiém #gi'.m I'fli‘lﬂ'd dﬂh q&ng
véi khe Y-ang, khoang cdch giua h-t” F}I‘IL’ la
amm. khoang céich tur mat PF:‘”E ‘:_l:"”"f :‘Jdl khe
dén man quan st la 1,2m. {..hm‘u:ang: 1ai khe
bing 4nh sdng hon hop gom ‘hul dnh s don
sic 6 bude séng 500nm va 55{?"[1’71 .[hl Ehu
duoc hé van giao thoa trén marn. Hlnif:l’van sdng
'L‘hl:t'lh gilra (trung tam) Ung x:ﬁj h‘m bmf Xa ".'in
trine nhau. Khoang céch tr van ::hnmh gila
dén van gin nhat cung maul vai van chinh
giira la

B. 16,5mm.

D. 9.9mm.

A. 3. 3mm.
C.23, lmm.

Cau 4. Trong thi nghiém Y-ang vé giao thoa
inh sing vdi dnh sing don sac ¢6 buoc song
A =540nm thi thu dugc hé van giao thoa trén
man quan st ¢6 khoang van i, = 0,36mm. Khi
thay dnh sdng trén bang dnh siang don sac co
budc séng A, = 600nm thi thu dugec hé vin
giao thoa trén man quan sdt ¢6 khoang vin
A. i, = 0,55mm. B. i, = 0,35mm.

C.i,=040mm.  D.i, =0, S0mm.

Ciu 5. Hién tuong ddo sac ctia vach quang pho
(dao vach quang pho) cho phép két ludn ring

A. Trong cing mét diéu kién, mot chat chi
hap thu hoiic chi bife xa dnh sing.

B. Trong cling mot diéu kién vé nhiét do va
ap suat, mol chit deu hép thu vii bife xa cdc
dnh sdng c6 clng bude song,

{?. Cic vi-;*.ch tii_i XUt hién trén nén quang pho
lién tue 1a do giao thoa dnh sdng.

D. 4 nhi}:f:t do ’E{'“ dinh, mot chit chi hip thu
nhimg bitc xa nio mi ng ¢O khi ning phat xa

va nguge lai, né chi phat nh 0
¢0 khi niang hap I]ll.LP ﬁ.lng S

Cau 5: chon B.

e —




GIRI TOAR

it ding thic (BDT) la mot dang todn
B hay va khé, thuong gip trong -L"riET‘ ki thi

tuyén sinh vao Dai hoc, Cao ding va
cdc ki thi chon hoe sinh gioi. Khi gap bii todn
chimg minh BDT, hoc sinh thuong ling tung
trong viéc lua chon phuong phap. Bai viét nay
dua ra mot ki thuit don gian nhung cd higu
qua khi gidi quyét mot 16p bai todn chimg
minh BDT hay tim gid tri 1on nhat va nho
nhit ciia mét biéu thic. D6 1a sk dung tinh
161, 16m cta dé thi ham so.

I. CO SO LI THUYET

Néu dé thi ham s6 y = f(x) 16i trén Khoang
(a:b) vi y=f'(e)lx—c)+ f(c) latiép tuyén
clia dé thi haim s6 tai diém M(c; f(c)) voi
c e (a:h) thi

f(x) £ fllelx—e)+ f(e), Vxe(aib) (1)

Dai vai do thi haim s6 1om ta c6 BDT viéi diu
nguoc lai.

BOT (1) cho phép ta ddnh gid biéu thite f(x)
thong qua mot biéu thic bac nhit. Hon nira cd

thé chon duce ¢ sao cho ding thife xay ra theo
diing véu cdu cua bii todn.

I1. AP DUNG

W Bai toan 1 (BDT Cauchy). Cho a,. a,, ..., d
la cde 56" khong dm. Clung minh rang

(Sl ot o (TSI sl g
2 ﬂ[ﬂlu.ﬂ" -

H

il

Loi giai. Néu co mot soa=0(0=1, F AT |
thi BDT ding. Xét truong hop 4; = 0, Vie ll,
5 ....n). Chia ca hai v€ cho a; + o B
ta duoe BDT tuong duong:

—
! | ﬂ| ﬂ-: f"u
.

=5

n 'H.lu.+ﬂ]+...+n,, ay+at. G, Gta Ty

a : 3
pat x = ‘ e SRR et
: ay + ax + ...+ 4,

x> 0va x+xta.tX = . BDT can chimg

, hay

i ey |
minth tré thinh 4 xx;..x, £ —
i)

Inx; +Inxs +...+Inx, Snln— ]
M

Xét ham s6 f(x)=Inx, véi x > 0. Ta co
(%) = I;, i e -}LIF <0, vdi ¥x>0, suy
ra dé thi hiim s6 fix) 16i trén khoang (0;+0).
Tiép tuyén cia dé thi him s6 tai diém
[-l—;lnl] coPTla y= m:—l+ln-:; , Suy ra

n o n
Inxim'-l+1nl, Wx e (0;+4x0) (1)
n

Ap dung BDT (1) cho x,, x,,
theo vé lai ta duoc
Inx; +Inx; +...+Inx,

b SO c@ng

i LT cary
Sn(x+x;+..+x)-n+nlh—, e

o b M
Két hop véi x+x; +...+x, =1 ta thiy BDT
(*) duge chimg minh, e FRE 5L G




Ping thic xay ra khi va chi khiy, =x, =... =

|
x, =— hay g =y =..=a,. 0
"

@ Bai toan 2 (BPT Jensen). Cho ham so
v = flx) c6 dao ham cap hai trén khoang (a 1 b).
a) Néu £ (x)>0, Vx € (a;b)thi Vi, x, ...,
. € (a;b) va¥Yaa;,...a, €|0:1] thoa man
a +a:+-+a, =1 laco

flogx; + @aXxa 4+ 0 X,)
<a f(x)+af{x)++a,f(x,) (1)
b) Néu 1 "(x)<0.%x € (a:b) thi ta cé bdt dang
thiee voi dau ngueore lai.
Lai giai. a) Dt x= ay Xy + Xy +-0 -+, X, thi
x € (a;b). Tiép tuyén clha dé thi ham s6
y=f(x) tai diém (xf(x)) c6 PT L
y=FHx-2)+f (%),

Do f"{x)>0,vxe(a;b) nén do thi ham so
16m trén khoing (a;h). Boi viy tai diém
(x: f(x)) ti€p tuyén nim dudi dé thi ham s6.
Tirdé F(x)= f(x)x—x)+ f(x).Vxe (a:b).

Thay x =x, ta ducc f{.r,}af'[}}(x, —.:r}+j'{}',1.
Whén ca hai vé cua BDT trén voi a, = 0, ta duac

a, f(x)2 a f(x)x - a f(x)x+a f(x),
vi=12,..,n.Cong theo vé n BDT do ta dugc

iﬂf (%)= f '{}}im‘, —f’{;:}.?rim B {}Jim ,
i =l

el 1=

3 i i
Bai vi J::Z.*:I,x, vi Zq =] nén ta co
[]]

=l

ia,_{ (k)2 f [iﬂ’,r.] dé la dpem.

1=l ref

Ding thifc xay ra khi va chi khi x =X ==X,

b} Chimg minh twong .

Truong hop ddac biét. Néu @ =0=-=(, =—1
H

thi BDT (1) trds thanh
f'[ﬂr:c]+J’{:'r-*:.]+-+~H‘{-'!t:1]lE /(:q +X; +"'+In) -
H H i

ORai toan 3 (BPT Bernoulli). Cho x> =1
va 8o thue a . Climg minh rang
a) (1+x)* 21+ ax, v e (~on () {13400)]

By (1+x) €l+ax, Va e(0:1).

Loi gidi. Xét ham 56" f(x) = (1 +x)*.

Ta c6 f(x) =a(l+x)*", f(x)= ala =1 (1+x)2.
Tiép tuyén cua d6 thi ham s6 tai diem (0 : 1)
coPTla y=ax+l.

a) Néu ae(—0)u(li+) thi f(x)>0.vx>-1,
do dé dé thi ham s& 16m trén khoang (—1i+22).
Suyra (1+x)* 2ax+1, Vx>-1.

b) Neu O0<a <1 thi f'(x)<0,Vx>-1,do
dé dé thi him so 16i trén khoiang (—1+0).
Suyra (1+x)* <ax+], Vx> -1.

Ding thic xay ra khi x =0 hoac @ =0 hodc
o

GBai toan 4 (T7/374). Cho cde s6 ditong
a. b o thod mdin a+b+¢)—9=0.Tim gid
tri lom nhet ciia biéu thite

= (re + w-'ﬁ}ﬁ (h + b +1 ) (c+ ﬁﬁ]

P

Lai giai. Ta co

ln5=hln(n+~.,|".::3 +] ]+r:|n{b+-.fh3 +|)
+|:J'|r](l'.'+\|"|’_'1+l) .

Xéthimsd fix)=In(x+J/x* +1) v x>0 (1)

Du dodn gid tri Ién nhit dat duge khia = b=

3 4
c= o Vi viy ta s€ so sanh vi tri ctia dé thi him
5O trén vai tiép tuyén cla no tai diém [E, In2 |.
' 4

" | £
Taco flx)= nén f'|=|==. Ti¢
5 f 4 5+Ttep

tuyén cia d6 thi ham s§ (1) tai diém

3
(‘“”“2] co PT J’=ix+tn2—z.

EASic POt —x
Lglﬂf[xl—mﬁ{ﬂﬂﬂ’x}ﬂ,ﬂéﬂ

dé thi hiim s6 (1) 16i trén khodng (0;4) .




I'tr dé ta co

— 4 3
ln{.r+x.l'.t'~’+I"|£E.\:+'ln2--5-ﬂu’x}ﬂ.

L |

Ping thic xay ra khi va chikhi a=b=¢=

Vay gid tri 16n nhat cia § 1a 442. 0

Ap dung BDT nay cho s6 duong a, ta duge BAITAP TU LI VEN
ln{n+~.,."r:-z-‘_+l]£iu+1n2—§. 1. Ching minh rang vdi moi fam gide nhon
. ; ABC ta c6 bat dang thic
Nhin hai vé& véi b > 0, suy ra I(sinA+sinB+sinC)+(tan A+ tan B+ tanC)=6+3 .
bin(a+ m} < iﬂh +(In - g E]h 2. Cho x, v, z la cdc 50 duong thod man
3 5 - i ]
L >5 x+y=28.

Tuong tu

cln(b++/h +1) < %bc +(1n2-
alnfc++/c* + I}Eimnk[lnl—
5

Chitng minh rang xyz < 15.

)
ell] [ S
3) 3. (JMO 1997) Cho a, b, ¢ 1a nhitng s6 thuc
:ﬂ“, duong. Chimg minh rang

5) (b+c—a)* (c+a-b) (a+b—-c) }E.
@ +(b+c)? b +(c+ay c+(a+b)? 5

Cong theo vé ba BDT nay ta duac
| In§ < i{m’r +be +ca)+ [ln 2 —%1[.:1 +b+c¢). 4. Chimg minh ring vdi moi tam giac ABC va
N

s6 a2 2 taco bit ding thiic sau

Sir dung BDT ab+be+cas= %{i( +b+¢) va sin A - sin B % sinC - 3\1'3
c 7 a+cosd a+coshB a+cosC 2a+l
| oja thiet ! =— . Ilit g ' - 3 LG
Bl thik @b = £ e R RCIE T S 5. (USAMO 2003). Cho . b, ¢ 1a céc s6 duong.
. [ ¥ In2 Chitng minh bat dang thitc
4 (2a+b+c)} (2b+c+al (2c+a+b)
. - K| % + 1 3 g ¥ EE
Tirdé S<4i2 . 2@ +(b+c)? 2 +(c+a) 2¢ +(a+b)

p_.‘l_lwl-pl_n:n-n .
S R i O T : e o e e
1 L K :I i ST LR _T." I :




CAC LOP THCS

Bai T1/382. (Lép 6) Hay so sinh tong gom

2010 so hang
1 2 3 2009 2010
e Bl P = :—-I' s
2009 2009 2009 20092 2009
.. 2009
Vil '.'r[:]ﬂﬂzr

VU ANH NAM
(GV THCS Tir Liem, Lam Ha, Lim Deng)

Bai T2/382. (L.gp 7) Tim mot nghiém cua da

Bai T5/382. Cho tam gidc ABC vubng |:+';_ii A
véi dutmg cao AfL. Trén nua mét phang b BC
c6 chira diém A ldy diém [ sao cho DB = DC
- _j?ﬁ Chimg minh rang B, DH va HA la
-
do dai ba canh cua mot tam gidc vuong.
THAI NHAT PHUONG
(GV THCS Nenvén Vidn Troi, Cam Nehia,
Cam Ranh, Khdnh Hoa)

CAC LOP THPT
Bai T6/382. Tim gia tri 16n nhit cua 2 +)°
trong dé v, v 1a hai s6 nguyén thudc [— 2009 :
2009] va thoa man diéu Kicn
(2 —2xy—y*) =4.
NGUYEN NGOC TIEN
(5 GD-DT Binh Thuan)

.
==

Bai T7/382. Cho da thitc vdi hé so thue
Plx)=x"+a X" 4 o x+ay vd

thic P(x)=x*+ax?+bx+c. Biét ring da thic  O(x)=x" +x+2009.

d6 cé nghiém va a+2b+4c= -—l, Biét ring da thirc P(x) con nghiém thuc phén
biét vd da thie P(Q(x)) khong cé nghiém
PHAN MANH HA

- 2 ol 1
(GV THPT Phan Thiic Tritc, Yén Thanh, Nghé An) thuc. Chimg minh rang P(2009) > =

LE XUAN DAl
(GV THPT chuyén Vinh Pluic)

Bai T8/382. Cho luc giac déu ﬁHCDEF. Gol
G la trung diém cta PF. Ly diem [ trén canh
BC sao cho Bl = BG, diém H trén doan /G sao
cho CDH =45, diém K trén canh EF sao cho

DKE=45°. Chiing minh ring tam giic DHK
la tam giac deu.

Bai T3/382. Xét cic so thuc khong am thay
81 G1.0.05,03 85, 0,67 03,09 €6 tong bing 1.
Pat S, =a; +ay. T2t th=1, 2.0, ol
M’:max{Sl,Sl.S;.Sq.E_q*Sﬁ}. Hay xdc dinh
gid tri nho nhat cua M.

DUDONG CHAU DINH
(GV THPT chuyén Lé Quy Din, Quang Tri)

Bai T4/382. Cho m, n, a, b, c la cic so0 thuc PHAM PEUY:FHE}NG
thoa min cdc dang thic (Ha Ndi)
1000 4 1000 = 7 =y 2000 4 2000 =E; CAC DE VAT LI
3 Bai L1/382. Mot
3000 4 5000 — € doan mach xoay :;_ " )2 Y "‘""E
36 chiéu ABC chia hai
Tim hé thifc gilla g, b, ¢ khong phu thude }m:illl;-.é?rc::]hif;l;{: va cudn cam co do tur cam
vaom, n. VL : |
Cho d dié ' L 1N
LUGNG VAN BA dng dién xoay chiéu tin s6 f = 1000Hz

di qua thi do duge U,y =2V, Upy-=\3V,
(Xem tiép trang 27)

(GV THCS Nghia Plutomg, Twe Nghia, Quang Ngar)

TOANHOC .
16  * Cludilpe S8 382 @-2009)

d g :r":l Al
http://tieulun.hopto.org
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- CUOC THI GIAI TOAN

)

Ki NIEM 45 NAM TAP CHi TOAN HOC & TUOI TRE
THE M&Y 45™ ANNIVERSARY CONTEST

Bai TATHCS. Giai phumg trinh

= Jx.

I"i

3-4x

zJ‘

PHAM XUAN THI
(Triecmg ST quan Lie qudn 2,

Long Thanh, Dang Nai)

Bai T4THCS. Cho hai dudng tron (O)) va
(0),) cat nhau tai M, N. Gia sir AB 1a tiép tuyén

chung cta (0,) va (O,) gin digm M vdi A & (0)),

B € (0,). Liy diém C nam trén (@) va nam trong
(0,), diém D nam trén (0,) vd nam trong (0,).
AC vi BD cit nhau tai K. Chimg minh ring

Néu CD//AB thi KMC = KMD.

NGUYEN THO TUNG
(Ha Néi)

Bai T3 THPT. Cho tam gidc ABC c¢6 BC = a,
AC= b, AB = ¢. Goi G la trong tim tam gidc do;
Gy, G;, G, theo thi tv 1a hinh chiéu vuéng goc
cia 7 lén BC, CA, AB; R la bin kinh dutng tron
ngoai tiép tam gidc ABC. Chitng minh hé thite

S[.'t{;]f;'_q £ at+b* +¢?
8 azie 36R?
HO QUANG VINH

(Ha Ndi)
Bai THTHPT. Tim tdt cd cdc ham s6
f:R, =R, thoa man diéu kién
FO0)f () f(2x) f (x4 ) f (0 +2) f(z +x) = 2009

voi moi x, y, z duong.

TA HOANG THONG
(GV THPT Thdng Long. TP. Ho Chi Minh)

T3/Junior. Solve for x

.T-II
\3-4x 2‘.!’_

T4/Junior. Two circles (2, ) and (O,) intersect
at M and N. AB is the common tangent to (&)
and (@) which is closer to M than N, and

withA € (0,), B €(0,). Choose a point C on
(0,) which lies inside ((,), choose D on (0,)
which lies inside (Q,). AC and BD intersects at

K. Prove that if CD//AB then KMC = KMD.

N

T3/Senior. In a triangle ABC, let BC = a, AC= b,
AB = ¢. Let G be its centroid, R is its circumradius
and Gy, G;, and G, are the feet of the altitudes

from G onto BC, CA and AB respectively. Prove
the identity

B aE+b gt
36R’

Sﬁl (iy07y

S-‘IH{"

I4/Senior.  Determine all functions SRR
such that

f(@]f[r}f{-r}ftﬁ:?}f{ﬁ’Jf(zﬂ} = 2009

for all positive numbers x, v, 2.

Translated by I..E hﬂNHLEM o
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* Bai T1/378. Tim 36 nr nhién a sao cho a + 593
159 dén la so chinh phieng

Léi gigi. Gia sira + 593 =m” vaa - 139 =,
trone do m. n déu 14 s0 twr nhién va m > n.

Tirdé m® — n° = 752 hay
(m-n)m+i)= 1.752 = 2.376 = 4.188 |
=8.94 = 1647 %)

Do (i — n) + (m + n) = 2m 1a s6 chin nén hai
sG m — 1 Vi m + n co clung tinh chan le; vi vy
xét (¥) thi chi cd ba trudmg hop sau xay ra.
Lym—n=2,m+n=376,suy am= 189, n = 187/,
lic dé a + 593 = 189° va a — 159 = 187%, vdi
a = 35128.

Dym—n=4, m+n= 188, suy ram="96,

n=07 licdda+593=96"vaa—-159= 032’
vl a = B623.

Wm-n=8 m+n=43, suyram= 51:
=43 hicdd a1 593 = 512 v g — 159 =43
vai a = 2008.

Bai toan cé ba nghiém o« la 35128; 8623;
2008. OJ

< Nhan xét. 1) Mot s6 ban khong xét tinh chin 1é cia
m - i viem + nonén b g din hon,

2) Ciic han ¢o 1o g (o1 L

Phi Tho: Hoang Hai Bang, Bii Minh Pluemg, Lé Thi
Vigr Ha, Dinh Xuan Viét, Pham Thi Hong Dnvén, 6Al1,
THCS Hai Ba Trung, Phic Yén, Pham Tl Vin Anh,
Nguven Thank Céng, 6A1, THCS Yén Lac; Bic Ninh:
Newven Thy Phigng, 6A. THCS Yén Phong. Kfuie Thy
Vian, 6B, THCS Dao Vién, Qué Vo; Ha Noi: Nguvén
Ty Ngoc Ha, 6A1, THCS Té Tiéu, My bDirc; Hoa
Binh: Nguyen The Plucong Thie, 57 Hiru Nghi, TP,
Hoa Binh: Nghé An: Bang Quang Minh Triét, 6C,
Phan Hodng Thanh Thing, 6D, THCS Cao Xuan Huy,
Dién Chiu: Ha Tinh: Diang Hodi Nam, 6/1, THCS
M¥ Chiu, Loc Hi.

VIET HAI

TOAN HC
18 'mﬂﬁg Sd 582 (4-2009)

* Bii T2/378. Cho tam gidi ABC vuong i A

Vel ACH = 15° Pat BC =u, AC = b, AB = ¢.
Clumne mindt rdang a = 4

Lot giai ls

Cdach 1. Trén : d

canh AC lay T

dit.-'.'ltﬂ [} sao ll I h v
cho CBD = Hinh !

15° (h. 1). Khi

dé ABD = 60°. Tam gidc ABD vuong tai A va

c6 ABD = 60° nén BD = 2AB = 2.

Sir dung dinh i Pythagore trong tam gldc

ABD tinh duoc AD = /3. Tu c[ﬁ

AC=DC+AD=b=2c+ i3 =24 ﬁ]r

Str dung dinh [i Pythagore cho tam gidc vuong

ABC taco

@t =+t = (E + w’ﬁ}_ Pt o
- 4(2+ J3)e? =4be (dpem).

Cach™='2.""Ke

dutmg cao AH Bl M

cua tam gidc ¢ d

ABC (AH = h). . L3 :
Goi M  Ja, A b .
trung diem Hinh 2

cua BC (h .2).

Theo tinh chat cia tam gidc vudng ta co
AAMC can tai M nén MAC = MCA = 15° va
AMH = 2.ACM = 30°,

Tam giac AHM vudng tai f1 va cé AMH =30°
1

suyraAfl=h=—AM = E-MC el

: : 2 4
= a =4dah (1)
Mat khic, ta c6 25, = bc = ah (2)

Tir (1) va (2) suy ra &’ = 4be. O

UNhin xét. Da 56 cic ban tham gia gdi bai vé tod soan
déu g theo hai cich en, Cie ban sau diy ¢d lin gid wi:
Phi Tho: Qudch Minh Hing, 6A, THCS Gia Cim,
Vigt Tri; Vi@ Tudn Linh, TAL, THCS Lam Thao: Hai
Duwong: Nguyen Vian Giang, 7C, THCS Ngi Phic, Kim
Thinh: Hix Ngi: Nguvén Hodng Nam, 7C, THCS Thach
Thit; Bac Ninh: Hodng Minh Nguyér, 7C, THCS Nguyén
Cao, Qué Vo; Nam BDinh: Nguvén Xudn Tricmg, TA.

T Bt
http://tieulun.hopto.org
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THCS Ly Tu Trong: Ha Tinh: Nguven Cong Tlhiuh,
1A, THCS Héng Loe, Loe Hi Tran Thi Niue Quinh,
7C. THCS Xuan Diéu, Can Loc, Nghe An: Nguven
Hoang Tam, 7B, THCS Dién Xuin, Dién Chiu; Nguven
L.é Quinh Trdam, 7B, THCS Ly Nhit Quang, Do Luong;
Vi Ven Tié, Hoang Danh Thang. TA. THCS HG Audn
Huomg, Quinh Luu; Quang Tri: Duremg N Biao Loc,
7C, THCS Triin Hung Bao, TX Bong Ha; Ngnyén Kim.
Venvén Anh The. TA, THES Phan Binh Phung; Quang
Neai: Huinh Thi Thanh Lan. Neuvén Bao Trdan, TA,
PHCS Hinh Phude, Nghia Hanh. _
NGUYEN THANH HONG

% Bai T3/378. Tim Kt ca cde S0 nguyen v, v,
= thoa mdn dién kién
o 2O o .ll.]u'-s. 4 = 2008 — :“ﬂ‘“.‘.llllﬁ | 1)

Lai giai
Niiin xér. 1) Néu n [a s6 nguyén chin thi #* 8.
2) Néu n la s6 nguyén 1é thin =2k + 1, keZ,
nén 12 = 4k(k + 1) + 1 s& chia cho 8 du 1. Suy
ra n' chia cho 8 dur 1.
Gia sir (1) ¢6 nghiém nguyén (Xxg. MosZ0 1 )
Khi dé ta co

_.L.Ijl'lulh. +) .IT‘Iuln: b :I_I".-::H +|,.IT11-|-:~; - 2{}{1"&{&.’-“ {2}

Vi 2008:2°% ]a s& chidn nén trong bén 50 X,
Vi 21 [, khOng the co mot hoidc ba s6 le. Con
néu trong ching cé hai hoac bén so l¢ thi
VT(2) chia 8 du 2 hoac 4, trong khi VP(2)
chia hét cho 8. Trudng hgp nay cing khéng
xdy ra, Viy ca bon 8 X, ¥, 2. I déu la s6 chan.
'E’i:ﬂ X :E.T;, . -"'-Er'lrﬂ i [ =2:1 (7 =Ef| vl X,
V. 2. I, 12 cdc 56 nguyén. Thay vao (2) va
chia ca hai v& cho 2°™%  ta dudgc

I]EI:II:IE _|_r}r]3I'.II'|H _+:|!ﬂ'IJH +‘r|]ﬂ-|]h': :"’zﬂ.ﬂﬂrll[lﬂﬂ )

Do dé (x,; v, ; 2, 1,) ciing la nghiém cua (1).
Bing quy nap, ta dé chiing minh dugc

[___._*-—] lé nghiém cua (1) vai mol

nell . Diéu niy chi xdy ra khi (xy: ¥e520:10)
=(0:0:0:0).

Vay phuong trinh (1) 6 nghiém duy nhat
(Toy:z: 000 ;:0:0).0

{Hhﬁn xét. Da 56 cic ban déu gidi theo cich trén
(mic dit cich thé hién c6 khie nhau). Cic ban cé 1o
Eiai 1o la:

Bae Ninh: Nguyén Hitu Ding, TA, THCS Han Thuyén,
Luomg Tai; Pha Tho: Vi Thi Mai, 6Al1, THCS Lam

Thao: Vinh Phie: Le Van T, Phgn H‘ql.-f‘mh. “‘:;';
THCS Yen Lac: Nghe An: Nguyen Ven Thang, Nguven
Van Hoang, 98, THCS Ly Nhat Q“f‘"%‘_”f’.wﬁ“ﬁ'
Quing Triz Nguvén Hi Anh, 91, THCS Thinh CO.

TX. Quing Tri. 5 "
it TRAN HOU NAM

+ Bai T4/378. Clumg minh rang
f Ir i 1 "i )
|— 4 : II}. ---J' | I][ — +-|J},".‘{r.--lh+¢':r“’ ™)
"-.HE .h} al._ IHJ-! t"1' \ :'] i

rrone o a, B, ¢ la cde xo duemg theet mdh
dién kién a* + Feee=3

Lot giai

m:rrl:*}‘:?'f : ”] —4_‘+!][ 4’”]
3—.:;‘1 3-h" 3=

= 3{;;+h+t‘]':-

Tir diéu kién da cho suy ra
Dcaiecd 0< eI 0ge <3

Ap dung BDT Cauchy cho hai s6 duong, ta c6

4 3 "q‘ .
1+[3-u']22\’ - (3-a’)=4,nén
i-a -
4 .
~'—_l,+l?:2+{|'",
3—-a
3 4 . 4 )
Tuongtir cé —— = 2+48°; — =224+
3—-h 3—-¢c

i 4 4
Do do +1 +1 1
[trl+h3 ][h2+£‘1 )[CE-I-HJ t }

> (a” +2)(b° +c)c” +2) (1)

Ap dung BDT Bunyakovsky ta cé

(@ +2)b" + ) =(a@ +1XP* + D) +a’ +b*> +3

3404l : »
2 (a+b) +;{ﬂ’+b}' +3——-%([a+b]‘ +2).
Suy ra 2

(@ + 2B +2)(c* +2) 2 g{{mﬁ}z +2(2+¢%)

3 ?
> E[ﬁ{ﬂ+h}+\5c'] =3a+b+c) (2)

Tir (1) vt (2) suy ra BDT (*) ding.
Ping thie xay ra & (*) khi va chi khi
{az =l =Let=1

a,b,c>0 ﬁﬁ:b:e; ID

.
Jeeay T
£ . ".,_.l'

TR

e T R T T
S - 1 LL S TR LR et



L Nhin xét. 1) Hiu hét cic ban déu s dung BET
Cauchy cho ba so duong dé ching 16 vé trdi cta (%)
khong nhd hon 27, cdn vé pha cua (%) khong lon
hon 27.

2) Mot 6 ban A3 dua ra nhdn xél gin thiél bin twdin
khong cdn dicu kien a, b, ¢ li cde s0 duong, Khi da
ding thic xiy ra khivichikhia=b=c=1 hodca=h
= ¢ = =1, Riéng han Vi Neee Cremg, 8%, THCS Nguyen
Vin Trdi, Cam Nghia, Cam Ranh, Khanh Hoa di néu
bt todin Wng guil:

“Chemg el rang

44 W 4k WAk 1
b ¥ t | e + |_ | e e i ]
et +02) N YbE+e2)y M Het +at)

0 C
> —(a+b+c)

trang dd a, b, ¢ thoa mdn didu kiena* + b + ¢’ =k
(k= 0)"

3) Ngodn ban Cuong, cic ban sau ddy co lon gidl 161:

Ha Noi: Doadn Minh Phiie, 8AS, THCS Gilang Vo, Lé
Anh Vi, 9A, truimg Ha No1 — Amsterdam, Tran Quang
Todn, TAD, truong Luong Thé Vinh, Ly Phung Hodng,
9A1, THPT DL Nguyen Sicu; Biae Ninh: Nguven Hin
Ling, TA. THCE Hian Thuyén, Luong Tai, Tran Ty
Ngoc, 98, THCS Tir Son; Yinh Phiic: Hé Cong Hudn,
9A1, THCS Yén Lac, Diwene Thi Hanh, 8C, THCS Lap
Thach; Nghé An: Va Duy Vdn, 8A, THCS Ho Xudn
Huong, Quynh Luu, Nguven Ngoc Anh, TH, THCS
Tam Hap, Quinh Hop, Cae Xudn Bang, Vi Haong A,
9B, THCS Cao Xuin Huy, Dién Chau, Nguven Vin
Hodang. Nguven Vian Thang, 9B THCS Ly Nhat Quang,
B4 Luong: Thanh Hoa: Lé Thidu Gudp, 9C, THCS
Trin Mai Ninh; Ha Tinh: Lé Thi Mén, BA, THCS
Nguyén Hing Chi, Loc Hi; Nam Binh: Nguyen Xudn
Tricemg, TAl, THCS Ly Tu Trong, TP, Nam £hinh; Thai
Binh: Bii Cang Tién, 9C, THCS Viét Thuan, Vi Tha;
Phu The: Bdgng Duy Linh, 98, THCS Vin Lang, Viét
Tri; Binh Dinh: Nguven Danh Nhdn, 9A2, THCS My
Cat. [Phi M'_fi Lé ."'-"_.n'nr Ngoe, DA 1, THCS TTr. Binh
Pinh, An Nhon; Pong Nai: Tran Quang Sang, 9/4,
THCS Nguyén Vin Tron, TX. Bién Hoa; Binh
Phwdc: Dicong Tudn Anh, 8A3, THCS Tin Xuin; Pa
Nang: Da Trdan Tudn Anhi, 95, THCS Nguyén Khuyén;
bak Lak: Pham Trung Higu, 9D1, THCS Trin Phi,

PHAM THI BACH NGOC
* Bai T5/378. Trén canh BC ciia rtam pidc
nhon ABC ldy diém D khdc cdc diém B va C.
Cluing minh rvang diem A va tam cde didng
tron ngogi 1tép cdce tam gide ABD, ACD, ABC

cling nam tén mol ducme tron,

Lai gidi. (xem hinh vé) Goi 0,, 0,, O, lin
lugt 1a tam cde dudmg tron ngoai Li€p céc tam
gidc ABC, ABD va ACD.

e Néu ADB=90° thi 0,, O, ldn luot I trung

diém ctia AB, AC. Khi d6 AQ0, = A0, =90¢
suy ra t gidc ACLO,0; ndi tiép.
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e Biy gio gia su ADB <90, Trong truémg
hop nay ta ¢6 D va O, nam cung phia d-:ﬂh véi
diy cung AB (trong dudng tron (0,)); D va O,
ndm khdc phia déi voi day cung JAC‘ (trong
duémg tron (0,)). Goi E la giao diem cua AB
vi 40y F 14 giao diém cua AC va O0;. Ta
¢6 OO, li trung true ctia doan AB nén

A0,k = ~ 10, = ADB (1)
Con .Jﬁa_fﬁ. = TE}_I{ - %sdm

(360° —sdAmC) = 180°~ADC=ADB (2)

b | =

!
2
Tir (1) va (2) suy ra AG,E =400, , din dén
tr gide ACLO0; ndi tiep. Vay bon diem A,
0,. 0,, O, cliing nam trén mot dutmg tron. O

"'{Nlli;m xét. 1) Ban Ddng Duy Hien, 9B, THCS Binh
Cong Tring, Thanh Liém, Ha Nam con dé xuit b
toan: Tim vi tri cia D trén BC dé ban kinh dicomg trén
{ACOO) nho whdr (K ADE = 907). Mol 50 ban phil
hién duge bii todn vin ding khi AABC vudng hodc 1.

2) Ngoii ban Hiéh, cic ban sau diy o6 180 gidi 16;

Thiii Nguyén: Phan Trdn Minh Khué, 8D, THCS
Nguyén Du, TP. Thii Nguyén; Vinh Phiic: Kim Vin
Ciomg, 9C, THCS Vinh Tubng, Plhan M3 Linh, 9AL1,
THCS Yén Lac; Bac Ninh: Khiie Hitn Huy, 9C, THCS
Nguyén Cuao, Qué V&, Vit Pluiong Thu, TA, THCS Tir
Som; Hd Néi: Ly Phung Hedng, 9A1, THPT DL
Nguyén Sieu, Cdu Gidy; Ha Nam: Nguvén Chi Linkh.
9A, THCS Liém Chinh, TP. Phii LY; Thai Binh: Bii
Céng Tién, 9C, THCS Viét Thuan, Vi Thu; Thanh
Hoa: Tao Lé Minh, 70 Téng Day Tian, TP. Thanh Héa:
Nghé An: Trin Dai Dueng, 9A, THCS Dién Hing,
Dién Chau, Hedng Danh Théing, TA., Bdng Trung Anh,
9A, THCS Ho Xuin Huong, Quinh Luu: Pak Lak:
Pham Trung Hiéu, 9D1. THCS Trin Phi; Quang Ngai:
Van Thi Hodng Duvén, Hé Tein Vii, 8A, THCS Hinh
Phude, Nghia Hanh; Phi Yén: Thdi Bdio Loc, 6F
THCS Neuyén ‘Tt Thinh, Tay Hoa; Khanh Hoa: Vi

Ngoe Cuong, 8", THCS Npuyén Vi i; ri:
Nguyén Kim, TA, THCS Ehuinnmnl? Eﬁﬁﬁng%ﬁ%

Moy L
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Rinh Dinh: Nguvén Danh Nhdn, 942, THCS My Cit,
Phi My .
e NGUYEN XUAN BINH

% Bai T6/378. Tim hé 36 cria ¥ san ki kha
trién bidn thie

(. (x=2)
biét rdne rong hicu thie trén co 1004 5o 2 vl

jl L H'Illil!.' r!_ﬁ._'l";'l.{l'

v i 2 2}

Lai gidgi. VGi mbi s6 k nguyén duong, ta k:f
hitu O (x) = (. ((x=2)"-2)" —..m 2y - 2)
trong dé c6 k s6 2 va 2k ddu ngodc.
Dé dang thiy ring 0, (0)=4. Vke " va gia
sir sau khi khai trién, ta ducc
Oi(x)=F(x)+ Ax* + Bix + 4 (1)

trong dé F, (x) la da thitc gom cdc s6 hang co
bac Ién hon 2. Voi k> 1. ta co 1
A0 =(0.()-2) =(B()+ A+ B x+2)

CR+H(A4 0 +BL) R +4B x4 ()

So sanh cic v& phai cua (1) vi (2), ta thay
[ = Biy +44;
| B, =48, ;.
Mat khdc
= |
By =-4.

ljl:l do H} = = ‘42;31 = — ':l'?'.',...:ﬂl i =_"1'J' I1
Taco
A =B +34,, = BF  +4(44,.5 + B, ,)

=Bl +48; , +43{4z4;;_1 "‘B;.!-_x} =
=B}, +4B} , + ..+ 4B} + 451 4

Thay 4 =1, B =42, B} =44, ..., B2, =421}
ta duogc

A =42 203 4 4R 14 =
Thay k = 1004, ra duge hé so cua v} phai tim

} 42007 _ g1o03
la ."'imm = : D

3
ANhin xét. 1) Didu mau cht clia bai todn Ja dd ra
duoc cng thic truy hoi dé tinh A, Tuy nhién co il
nhi¢u ban di nhim khi thay & = 2008 trong bii toin trén,
2) Ciic ban sau diy cd 1o gidi 16t ;
Phi Tho: Hedng Tudn Anh, 10 Tedn, THPT chuyén
Hing Vuong, TP Viét Tri; Vinh Phic: Nguvén Monk

Qﬁf-‘f]:{x—ﬁjz =x? —4x +4:{

A2k _ k-]

Qudn, Nguyen Ngoe ]';}r_r.-.lf.f.!l]l%ﬂ. :,3 -itl}l,.i.? }l}?lj;?‘nﬁ\:gg:
Phic: Humg Yén: Ta Minh Boditg, x :
i ' 1T, THPT chuyén
Chiu: Thanh Hoa: La Hing _{?rimr, ; b
: Anlt Phii, Nguyén Var
Lam Scan: Nghe An: Cuang Tt e Tinks
Minhi, 10A1, THPT thl..l}'lﬂ'[I‘ﬁHF B
P;r:ifjl H:‘i}ul:; Linh: 10A1, THFI h:iﬂl Ihuc lﬂm']-*}-]i_ﬁ';
iy Quang Ngai: Lé Nguven K.fnm;ﬁ. |1 Tain, 7
chl]}'tn Le Khiet; Binh Dinh: Negtven E:'.'r‘jug Tn::u. rii
Viét Nehi, 10T, THPT ¢huyen Lé Quy Bon, TP 51'?1“
Nhon: Phii Yén: Lé Cao ﬂ“h”"‘. IlM_L THI"'T,]! .‘dn
Chu Trinh, Song Clu; Bén Tre: Lé Pliie .-T.r_?. 12 ﬂfd?'
THPT chuyén Bén Tre; Hiau (riang: P—'II;HLF {;;HI: IfI?I;
11 Ly Hoi, THIPT chuyén Vi Thanh, 1 + Thanh;
Muuj: Nguyen Pham Tudn Anli. 11T1, THPT chuyén

Phan Ngoc Hien.

NGUYEN ANH DUNG

e Bai T7/378. Tim gid tvi whe nhet cuea bién thiie

(i1 £ 2008 + /i, +2008 ..+, +2008

L

)

ﬂqr.'ffl.--, Fafiih e ay
trong do n la so ngryeén dieng cho trie 1.:1}
Uy (s ooen cl, ld edo 36 thie Khong am thoa
mean diéu kien ay+a@s+...4+d,=n.
Loi gidgi. Ap dung BDT Bunyakovsky ta co
(1+1+...+Da +1+1+..+1)

M a0 | 20008 v |
> (yJa, +1+1+..+ D)2, véimoli= 1, 2, .. 0.
— et
2008 =i |

Do dé 2009.(a, +2008) > (\/a, +2008).

1
Suy ra «Ja, + 2008 = {+Ja, +2008).
e Y J2009

Bai vay
Ja, + 2008 +./a, + 2008 +...+.fa, + 2008

=

l n —
> Aoy +Jas +...+fa, +2008.1) (1)
42009 J_] J \ﬁ ) §

Lai theo BT Bunyakovsky
(1+1+...+1a +a; +...+a;)
r—————

i1 i) |

oS A Py P P S
Suy ra »’ E[-.f;+\x’a_1+...+\fa—,,]3i

Boi vy n> yJay +Jas +..+Ja, (2)
Tir (1) va (2) ta ¢6

Ja +2008 +Ja, +2008 +...+ \Ja, + 2008
5 2{}[]9+{J;::+ i +..+ .ﬁ;,_,}

V2009 s
=2/ gﬂqg{ﬁfﬁ+...+@}.




Da do _
; Jay +2008 + Jay +2008 + ... +/a, +2008

. f :
'u.'lull'l"| + ~.~|II-|"- T o T \‘llrl'f._.

> 2000,

Ping thuc xay ra khi vachikhia, =a, = .. =
a, = 1. Vay gid tri nho nhat cua biéu thic P

hing v2009 . O

"z.’.‘ih;'m xét. Cic ban hoc sinh THCS sau o6 16 gial 16t
Phu Tho: Exing Duv Linhi, 9E, THCS Van Lang, Viét
Tri: Ha Noi: Pham Huy Hoang, 8AS, THCS Giang Vo,
Ba Dinh: Vinh Phuc: Ha Quang Nhdan, 8B, THCS Nhu
Thuy, Lap Thach, Lé Vian Th, 9A1, THCS Yén Lac;
Ngheé An: Cao Xudn Bang, Hoang Trong Didng, 9B.
THCS Cao Xuin Huy., Dién Chiu, Hedng Danl
.-I"."hiuj,',T.-"L Ha Khanlh Duy, Via Duy Vi, RA. Pham Vian
Quean, 9C, THCS HO Xuin Huong, Quynh Luu, Newven
Vidn Hodng, Nguven Vin Thang, 9B, THCS Ly Nhi
Quang, D6 Luong: Quang Tri: Nguven Hiw Anh, 91,
THCS Thinh Ca, TX, Quing Tri: Binh Binh: Neuvén
Danhi Nhan, 9A2. THCS My Cit. Pha My TP. Ho Chi
Minh: Truromg Dien Todn, 92, THCS Chu Van An, Q.11,

NGUYEN MINH BUC
w Bai T8/378. Cho dwong tron (Q) tam O o
dicimg kinh AB cé dinh. Mor duomg thang A
tép xic vai (O) tai A, Goi M g diem thudc
dicong tron (O) va M khdc vai cde diém A, B.
[iep tuven cua dwang tron (Q) tai M cdt
dicomg thang A wai C. Xt diomg tron (1) di qua

M va tiép xiic vai dicing thang Atai C. Gig sir

CD la dwemg kinh eria diémg tron (1. Chime
minh rang:

1) Tam giac DOC ki tam gide can;

2) weemg thang di qua D va vudng gaoc ver
BC ludn di gqua mor diem co dinh kI M di
dang trén dicemg trom ((),

Loi giai. 1) Vi CM
la tiép tuyén cua
(0) va Me(l) nén
CMD =CMO =90,
do dé D, M, O thing
hing.

Vi CA via CM la
li€p tuyén coa (O)
nén MOC = AOC
ma AOC = DCO
(do AB//CD), suy ra

f.:UC' =X hay tam
giac DOC canta D.

TOAN
22 'Gruﬁﬂ?tg_ S6 382 (4-2009)

2) Cdeh 1. (Theo ban Ngwven Théng ?"fu?ng,
LOA1, THPT chuyén Phan Boi Chau, Nghé An).
Goi /1 trung diém cua AO, con £ la giao diém
ctia DF vy BC. Ta sé chitng minh DF L BC.

Goi J 1a trung diém cla CO thi DJ L €O va

JF L AO, suy ra DJF =COB (1)
Miat khéc, dé thdy ADJO e ATFO (g.g), suy ra
DF - JO. g e e i

JF FO A0 OB
Két hop (1) va (2), ta céd ADJF e» ACOB. Tu
dé JDE = JCE suy ra tr gidc CDEJ né1 tuép
dutng tron ([} nén CED = 90° hay DF 1L BC.
Vay khi M di dong, dudng thang qua D vuéng
gée voi BC luon di qua diem F c6 dinh, F la
trung diém cua OA.
*Tritemg hop ddace biér: Néu M 1a diém chinh
gilta cua cung AB , khi d6 D = M vii ta ciing
suy ra cic két qua trén.
Cedch 2. (theo ban Ta Minh Hodng, 10Al,
THPT Khodai Chau, Hung Yén)
Véi F la trung diém cia AO va AB = 2R thi
DF.CB=(DO+OF )(CA+ 4B)
= DOCA+OF CA+ DO.AB + OF .AB
= (A +20D.0A4 - R?
= CA* ~ R? +(OD* + O4* - AD?)
=(CA-R+0D* + R* - AC? - CD?
= 0D - CD’ =0 (vi tam gide DOC cin).
Vay DF L BC hay cluﬁnglthing qua D vuéng
goc voi BC ludn di qua diém ¢6 dinh F. O

"‘{Nhijll xél. |) Ngoii hai cich giii trén, bii todn con
¢ nhiéu cach gidi khic : s dung cdc duimg phu, di€ém
phu, phéi hop giita phuong phip vecto vi phuong phap
loa dd, phuomg phip vecto vii phuong phip hinh hoc
thong thudmg. Bac biét ¢d mat It gidi khd ngdn gon 12
lay diém G ddi xing vi @ qua D vii ching minh GD L
BC (luu ¥ ldc nity AGCO vudng tai 0).

2) Ciic ban co lin i 1681 hon ca e

Pak Lak: Pham Trung Hiéie, YD1, THCS Trin Phu:
Yén Rii: Bii Rich Plurng, 10 Toin, THPT Chuyén
Nguyén Tat Thinh; Bac Ninh: Trdn Anh Tudn, 11A1,
THPFT Thuin Thiinh, Nguvén Tudn Linki, 11 Todn,
THPT Chuyén Bic Ninh; Bic Giang: Nguvén Hodng
Hiép, 12T, THPT Chuyén Biac Giang; Vinh Phiic:
Nguyén Manh Qudn, 10A1, THPT Chuyén Vinh Phic.
Ta Hite Ceng, 10A1, THPT Nga Gia T, Ha Nai: Trdn
Minl Vicong, 10A2 Toin, THPT Chuyén BHKHTN,
PHQG Ha Noi: Nguvén Quy Minh, 10T1, Khéi THPT

http://tieulun.hopto.org



chuven DHSP Ha Noi; Ha Nam: ﬁ*gu_\-e‘;n Buie Vinh, I_[
Fodn, THPT Chuyén Hi Nam, Hai Phong: Phan Dll"ﬂ'
Minh. 10A7, THPT Thdi Phi¢n: Thanh Hoa: N;,'u"rr'n
Thi Thu Hién, Ngo Vdn Ding, 10T, THP Lam Son;
Nghé An: Dodn Van Hing. 10A1, THPT chuyén Phun
Roi Chiu; Nguvén Vin Hodng, Nguven Van Thang, G0,
THCS Ly Nhat Quang, Do Luong, Nguvén Thé Aufi,
(0AL, THPT Chuyén BH Vinh: Ha Tinh: Pham Hong
Link, 10A1, THPT Mai Thic Loan, Hd Pham Thicu,
THPT Lé Hiu Trao 1, Hueng Son; Pha Yen: Va Vin
Huv. 10A1, THPT Lé¢ Héng Phong: Lé Cao T.fr:IJIF.
10T, THPT Phan Chu Trinh; Quang Ngai: Lé Ngnyen
Khdnh, 11 Todn, THPT chuyén L& Khét, Dang Dinl
Dieimg, 9A, Vian Thi Hoang Duyén, 8A, THCS Hunl1
Phudc: Hau Giang: Phan Thanh Binh, 11LH, THPT
Chuyén Vi Thanh. Pa Ning: Nguyén Tdng Thanh,
THPT Chuyén Lé Quy Don; Bén Tre: Vit Hi Binh,
10/4, THPT Nguyén Dinh Chiu.
PHAN THI MINH NGUYET

* Bai T9/378. Hai co ton tai hay khdng day
hitu han cde s0 nguvén dicong:

i > Banns > o> a2 > oy vor ay = 2003 vi
thoa man done thi cdce diéu kién sau:

1Y Bedi ki s nenivén nado thide Khocang (2003: ay,0)
Vel J-'J'?f].l.'_',j f."rJ.n_.':' il f_‘. fren thi dén fa Irr_ e 36h.

004 2004 2004
2 A= ' IS P il
| {1 WETINE!

— la s neniven?

Lot giai. Gia s ton tai mot day nhur vay. Goi
S=la,1=£i<2003/a lasé nguyén t6}. Vi
g, = 2003 la sé nguyén td nén § # ¢ Gid slra,_,
la phan tr I6n nhat cua §.
Ta chimg minh a; khéng chia hét cho a,, vdi
moi k=1, 2, ..., 2003, k # m (1)
That vy vdi & < m thi @, <a, nén khang
dinh trén ding.
Gia su cé sO a, (k > m) sao cho a, :a,,, khi
dé a; 2 2a,, .
Theo dinh Ii Chebyshev ton tai s6 nguyén to g
sao cho a, <q <2a,. Vi a, 1a s6 nguyén to
Ion nhit cia day nén ¢ khéng thudc day. Lai
¢ ay < g < 2a, < a; nén theo gia thiét cua bai
todn, ¢ 1a hop s, ta ¢6 mau thudn. Vay khang
dinh (1) duge chimg minh.
Tra lai bii todn ta ¢
_2004 _ 2004 | Aan-2001_ M
Jy ke L iy n'ﬂr
(trong do M la so nguyén). o
Vi (4a, —-2004.a, ) =1, nénsuy ra []a ia,.

: ) ; kam
Vi a, la sé nguyén td nén tén tai & dé a, ‘a,, .

A

Mau thulin vdi khang dinh (1), Thanh thu
khong t6n tai ddy nhu vay. 0
A Nhan xét. 1) Tl ci cic ban ed loi gidi ding dEL_!_
cin  phai dung uh dinh i Ch-.-hyuh!.jv ”t_‘}u‘.r‘.rr hat 50
nguyén dwemg nova 2n lnan ed {t nfdt Mot so nguyen
10", Pinh 1i nily ¢6 the ching minh ducde bing phuong
phip se cdp (luy khi dii).
) Clic hun suu diy cd lin gidi 16t ‘
Ha Noi: La Van Thién, 11A1 Tin, |]||K”T|"_4. ﬂll(}ft
Hi Noi: Hai Duong: Lé Van Huynh, 12T1. THP]
n:hu:,rE]'u Nguyén Trai; Nghé An: CQitang i :jr_{iu.lrr Plui,
10A1 K37, THPT chuyén Phan Boi Chau, TP ‘I.-’l_nh;
Biac Ninh: Tran Anh Tudn, 11A1, THPT ']:'huﬂ.n 'I:I1unh
1 Bdc Giang: Nguyen Hoang Hiep, 12 I"{J::in. THPT
chuyén Bac Giang; Pa Nang: Hodng B Khéinlt, ].]'M'.
THPT chuyén Lé Quy Pan; Thira Thién - I_!uc: Lé {"hf
Tam. 11 Toan, THPT Qudc hoe Hué: Bén Tre: .‘{'E
Pliic L. 12 Toin, THPT chuyén Bén Tre; Thanh Hoa:
La Hong Qudn, 10T, THPT chuyén Lam Srm.l

PANG HUNG THANG

* Bai T10/378. Tim tit ca cde ham so f, g, h
lien e va xde dinh trén & ma thoa mdn
flx + v) = glx) + i) (1) vei moi 56 thue x, .
Lai gidgi. (Theo da so cde ban).

Trong (1) lin luot cho y=0 va x=0 ta thu duge
g(x)= f(x)—a,¥xe R, vdia=h(0) (2)
)= fON=-b¥ye R, véib=g(0) (3)

Thay cdc gid tri tir (2) va (3) vao (1), ta duoc

Jx+y)= f(x)+ f(y)—(a+b)

véi moi 88 thue x, y hay
px+y)=plx)+@(y) Vx,yelk,

val olt) = f(t)—(a+b), (4)

Pay la phuong trinh ham Cauchy d&i vai ham

lién tuc trén £ nén (4) cé nghiém ¢(x) = cx .

Suy ra nghiém cua (1) c6 dang

fx)=cx+a+bh
g(x)=cx+b (5)
h(x)=cx+aq,

trong do a, b, ¢ tay ¥.

Eﬁffi[':lla thdy cdc ham trong (3) thoa man

<Nhan xét. By lii bii todn vé phuong trinh ham
Pexider quen biét di ¢6 trong cudn sich cda Chrictapher
G.Small "Functional Equations and How to Solve
them”, Springer 2007 (trang 39). C6 rit nhiéu cic ban
gidi bii niy theo cich di tinh bdy (cling 1i cich gilﬁi
trong cudin sdch ké trén) v déu e 1o gidi ding,

NGUYEN VAN MAU
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v HB+ HC

Léi giai. Goi O, G, H theo thur tr la tam

dudmg tron ngoai Liép, trong tdm Vi tryc tam

cua tam giac ABC.

Ta c6 két qua quen thude 30G = OH (1)

Tir (1) suy ra

« OH = 30G < 3R (vi G nam trong (0))  (2)

e« H4*+ HB* + HC"

= (HO +0A) + (HO+OBY + (HO + OC)?

=3HOF + 04> + OB + 0C? 4+ 2HO(OA+OB+0C)

=3HO® +3R? + 2HO.30G

=3HO +3R* + 2HO.OH = HO® +3R*  (3)

Tir (2) va (3) suy ra

(3R+0OH) =9R* +6R.OH + OH?

>0QR! +20H? + OH*

=3(3R*+O0OH*) 2 3(HA® + HB* + HC?)

2(HA+ HB + HC).

Suyra HA4+ HB+ HC <3R+ OH.

Dang thic xay ra khi va chi khi tam gidc

ABC déu,

Tir (2) suy ra trong ba s6 HA, HB, HC cé mot

s6 khéng nho hon R. Khong mat tinh téng

quat, gia su H4 = R,

Mat khic HB > OB-0OH = R- OH;
HC>0C-0OH=R-0H.

Suyra HA+ HB+ HC 2 3R -20H.

Dang thic xay ra khi va chi khi tam gidc ABC
déu. Bai todn da duge chimg minh, O

LNhan xét. 1) C6 khi nhiéu ban tham gid giai bi
todn niy, tuy nhién khong it bBan giai sai. Sai lim co ban
cua cic ban niy li st dung ding thire sau (chi ding vdi
cie tam gric nhon):

HA+HB + HC = 2R(cos A + cos B + cos C).

2) Xin néu 1€n mot 58 ban ¢6 1ii gidi 16t

Ha Noi: Ddo Trong Anh, 11A4, THPT Npuyén Gia
Thicu, Gia Lam; Thdi Binh: Ta Ba T rung, 10A1,
THPT Dong Thuy Anh, Thii Thuy; Pong Thip:
Hunh Vink Sang, 12A1, THPT Sa Béc, TX Sa Déc:
Hiu Giang: Plan Thanhi Binh, 11 Li Hod, THPT
chuyén Vi Thanh, TX Vi Thanh, Vinh Long: Hé Dién
Anhi Tudn, 11A L, THPT chuyén Ly Tu Trong.

NGUYEN MINH HA

N
24 *.-q'ruﬁﬁigg S6 382 (4-2009)

*Biai TI12378. Cho hinh lap  phitong
ABCD.ABC D, canh a. Ldy diém N en cloin
thine AB, va diem M trén doan thang fj:(_"l
vao cho diome thane MN tao vai mat phang
(ABCD) mar goc 60", Chimg minh rang
MN = 2 (3 J2 ), Dane thite xav ra khi nao?
Loi giai
{Theo ban
Nguyén Hiou T,
12 Toan 1,
khoi THPT
chuyén DHSP
Ha Naoi).
Gia sir M’ va
N' theo thir tu "
[ hinh chiéu ' .
vubng géc cua M va N trén mat phang
(ABCD), P la giao diem cuy cic duong thang
MN va M'N’. Dé thiy diém M’ thuéc canh
BC, diem N’ thugc canh AB. Tir gia thiét ta co
MPM ' = 607 .
Khong mat tinh téng quat, gia sif ring MM" < NN
Taco MM' = BM', NN'=AN'=a - BN’
Khi dé
MN sin60" = (PN — PM)sin60° = NN'- MM
= a—(BM'+ BN") (1)
MN.cos60°® = (PN — PM).cos60° = PN'- P\
= M'N'=+BM "+ BN " (2)
Tie (1) va (2), dp dung bdr ddng thic
Bunyakovsky ta thu duoc

MN(~/2.c0s60° +sin 60°)
= J2(BM "+ BN ") +a—(BM'+ BN
> (BM'+BN"Y+a-(BM'+ BN")=a.

Do d6 MN >2a(~/3 ~+/2). Diing thic xay ra
khi va chi khi BM’ = BN’ < BM = BN =

BM'\2, lic nay MN.cos60° = BN'V3 i
MN sin60" = a—-2BN", suy ra

BMs N =08 e
ﬁ 2+JE
T6m lai ddu ding thic xay ra khi va chi khi

BM=BN=—9__
V2443

http://tieulun.hopto.org




& Nhin xét. 1) Nhiéu ban khdi qudt hoa bdi todn
[12/378 bing cich thay gid thiet: M tae van mt
phdng (ABCD) mgt goc a, sau do chitng minh bat ding

. v cdch gidi twomg e nhu

Ic | ."'r. 2 e
yritg q'ri COS@ + 8ING
trén.

) Tdt i cie 100 gidi giri vé Toa soan déu ding. Ngod
han Ti, cic ban sau cling cb 1o g oL, ngdn gon:

Ha Noi: Trdn Nhar Tdn, 12A1 Toin, BHKHTN,
BHQG Ha Noi, Pde Trong Anh, 11A4, THPT Mguyen
Gia Thidu, Long Bién, Nguyen Son Tring, 12A2,. THFT
Ngd Quyén, Chiau Som, Ba Vi; Vinh Phuc: Kim Dinh
Sow, 11A1, THPT chuyén Vinh Phic; Hai Duong:
Ninh Vin Quyv, 11A, THPT Kim Thianh, Lé Van Hugnh,
12T1, THPT chuyén Nguyén Trii, TP. Hai Duong; Ha
Nam: Trdn Trung Kién, 11 Todn, THPT chuyén Ha
Nam; Nghé An: Nguvén Bd Hiuw Biie, 11A1, khi
THPT chuyén DH Vinh, Nguyén An Tinh, 1IAL THPT
chuyén Phan Boi Chiu, TP. Vinh; Thita Thién — Hue:
Lé Thanh Phic, 11 Todn, THPT Quéc hoe Hué, TP.
Hué; Pak Lak: Lé Quang Hiéu, 1 1CT, THPT chuyén
Nguyen Du; An Giang: Tran Thanh Pha, 11A1, THPT
Tan Chau; TP. Hé Chi Minh: Bii Vdn Minh, 11CT,
THPT chuyén Lé Hing Phong.

HO QUANG VINH

® Bai L1/378. Mor qua bang dan hai ret tir
do cao h = 2,0m so véi mat san nam ngang.
Sau moi va cham veii san béng mat 19% cer
nang. Sau thei pian bao Idun thi bong dimg
lai? Trong théi gian do béng da di dwece
quang diwdng bang bao nhién meét ?

Loi giai. (Thea loi gidi ciia mor s6 ban).

Co ning ban ddu clia qua béng 1a E, = mgh.
Theo dé bai, sau méi lin va cham béng mat
19% co nang, nghia 14 né chi con 81% co
ndng so vai lie ngay trude va cham. Néu goi
£, va h laco nang vi db cao bong dat ducc
sau lan va cham thi /, ta c6 E, = K.E, :
h,=kK.h; (0day k=81%, ie N).

Thai gian bong bay ngay tir sau va cham thit ;

dén va cham tiép theo la ¢ :EE =2F.\-{E.
g g

Thoi gian dé béng dimg 1a 11, + 3., trong

i=]

y i . !
dé i, — o, la thoi gian bong bir ddu roi dén

va cham lan thit nhat véi san, n 13 s6 ldn va
cham. Ta cé

2h 25
th= —+2 |— Jk_
(2225

g %] L
-JE+2JE(I i ﬁhfk' ++..+Jk ]
g g T
2h , J 2h (1K
£ G & a Jk
2h( 1+ vk - 2Vk""]
g |- vk
Do Jk <1 nén khi n— +w thi vk"" 0.

||2i'1 |+ Kk
S o !': — - a]!.!l'.
g g[]-ﬁ]

Quang duéng bong di duge la

S= h+2ihr = h+ Eflzﬂ:f
f=1 f=i

= h+3h(k+k: +...+*'f"]

T L 2h{]+k+k: +...+I.'”)

_ p e+l 2 A+l
=—h+2h[] k ]zh[llk 2 ]
|-k L =K

Do JE*::! nén khi n— += thi ¥ = 0.

Suy ra Srh[%} =19,1m. O

—_—

< Nhin xét. Cic ban sau diy c6 I gidi 16t:

Thanh Hoa: Lé Thanh Minh, 12C12, THPT Lé Vin
Huwu, Thiéu Hod, Mai Chi Dat, 11E, THPT Hi Trung;
Quang Ngai: Nguyén Tan Dang, 11Li, Nguvén Ngoc
Duy, 12Li, THPT chuyén Lé Khi€y, Bdc Giang:
a'jn’gr!}‘ffﬂ Hodng Hiép. 12Todn. THPT chuyén Bic
Giang; Bac Kan: Ngo Viér Hing, 12Toin, THPT
chuyén Bac Kan; Vinh Phic: Lé Pire Diép, 12A10.
THPT chuyén Vinh Phic; Nghé An: Nélfff'-ﬂ Duy
Manh, 10A1, THPT Quynh Lwu I, Nguyén Bd Hin
Biic, 1AL, Khai THPT chuyén, BH Vinh, Nguyén Van
Linh, 12A3K35, Hd Trong Hing, Vi Dinh Hdi. 10A3
K37, THPT chuyén Phan Boi Chiu,

NGUYEN VAN THUAN

* Bai 1.2/378.

Mdét khéi tru dar
IFER mat mdr ban
rdp  ndm  ngang.
Mdét tam vdn ddr

M vae khoi tru 6"
Vel !!gfu'{*'ng 80 v FLL TR
rm;?f FIIE:HR neang Hilﬂ.lilg'

mot goc 60" (xem
hinh 1). Biét khoi heong va chidy dai ciia tam




v ke |r|||||||||_' Vil .:|'I|'|'r.'|'.'_'|.' .l!.l'.|'|'|'l.I

Lhai 1. Cot hé 36 ma sar tai ba diém
i&n vic la nhie nhau
Chime to rang lwe ma sat o ha diem tiép
e bane nhau
hi Hav tim eid tri nho nhdr cua hé sad ma sat

'.-. |'I||""' I Y -'I"-.I'.'|';' Mol .|I||_'

Léi ‘giai. a) Cic lye tic dung lén moi vit nhu
hinh 2.

Hinh 2

M la diém ti€p xuc gira thanh vai tru. Theo
bai ra ta thiy tam gidc AMC déu. Xét ca hé ta
thdy F, va F, la cdc ngoai luc theo phuong
ngang do dé ching phai ¢6 do 16n bang nhau.
Xét cin bing mémen cla tru déi véi truc
guay diquaOtadugc F=F,.

Nhuviy F=F, =F, .

b) Ciing nhan thdy ring phan luc vuong goc N
nho hon N, vi N, , do dé dé hé cin bang chi

. F
cin hé s6 ma sit phai cho thoa mdn u = 18
Xét can bang cua thanh theo phuong ngang

Fcos60 + F;, = Neos3Q° =:-F:£.

J3
|
Do va R |

"{Nhin xét. Cic ban sau day co lii giai 1on;

Thai Nguyén: Vi Quang Minh, 10 Li, THPT chuyén
Thii Nguyén; Vinh Phiic: Lé Buie Biép, 12 A10, THPT
chuyén Yinh Phic, L Cae Cudng, Nguvén Van T,
Pham Ngoc Xuyén, 11A2 THPT Ngoé Gia Tu, Liap
Thach; Nghe An: Hé Trong Hing, Hé Plic Bar,
Nguyén Huy Hodang, Nguyén Trung Hing, Mai Trong
Bat, Nguyén Bd Diing, 10A3 THPT chuyén Phan Boi
Chiu; Quang Ngdi: Nguyén Tdn Déng, 11 Li, Nguyén
Ngoc Duy, 12 Li, THPT chuyén Lé Khiét.

NGUYEN XUAN QUANG

TOAN H
26 ‘Tuﬁiocl;;é_.ﬁ' 382 (4-2009)

K1 THL.. (Tiép trang 31)
SENIOR SECTION
Sundav, 29 March 2009 (8 hdS - 11hd5

The problems from Q1 to Q4 are the same as
these in the Junior Section.

Q5. Suppose that a=2"+19, where b= 20+l

Prove that a is divisible by 23 for any positive
integer .

Q6. Determine all positive integral pairs (u ; v) for
which Si?® + 6uyv + Tv? = 2009,

Q7. Prove that for every positive integer n there
exists a positive integer m such that the last n

digists in decimal representation of m® are equal

to 8.

(8. Give an example of a triangle whose all sides

and altitudes are positive integers.

(9. Given a wiangle ABC with BC = 5, CA = 4,

AB = 3 and the points E,F,G lie on the sides

BC,CA, AB, respectively, so that EF is parallel to

AB and area (AEFG)=1. Find the minimum

value of the perimeter of triangle EFG.

Q10. Find all integers x, y, z satisfying the system
{x+y+: =8

X+ 2 =8,

Q11. Let be given three positive numbers a, §
and y. Suppose that four real numbers a,b, ¢, d

a’+b* =a
satisfy the conditions < ¢? +d? B

ac+bd = y.

Find the set of all possible values the number
M = ab + cd can take.

Q12. Let a, b, ¢, d be positive integers such that
g+b+c+d=99. Find the smallest and the
greatest values of the following product P = abed.

Q13. Given an acute-angled triangle ABC with
area J§, let points A', ', C' be located as follows:
A’ is the point where altitude from A on BC
meets the outwards facing semicirle drawn on BC

as diameter. Points 8', €' are located similarly.
Evaluate the sum

T =(area ABCA') + (area ACAB'Y + (area AABC'),

Q14. Find all the pairs of the positive integers
such that the product of the numbers of any pair
plus the half of one of the numbers plus one third
of the other number is 7 times less than 2009.

http://tieulun.hopto.org
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DE RA.. (Tiép trang 16)

U, =1V vi I = ImA. Cho biét, néu gir cho
U, luon ludn bang 1V, tang tdn s6 dong
dién 1én qua 1000Hz thi thily dong dién trong
mach giam. Hoi
1) Doan mach AB chita linh kién gi? Poan
mach BC chua linh Kién gi ?
2) Tinh L va C. : ‘

NGUYLEN QUANG HAU

(Ha Néi)

Bai L2/382. Mot hé théng cic ban lé ndi cdc
dinh cua ba hinh thoi co ti 1&€ dé dai cac canh
la 3:2: 1 (nhuhinh vé).

ppmpe————n T E RN R R R R

FOR LOWER SECONDARY SCHOOLS

T1/382. (For 6™ grade) Compare the sum
(consisting of 2010 terms)

! 2 3 2009 2010
¥ + s +
2009 2009 2009° 200939 2090

with

008"
T2/382. (For 7" grade) Find a root of the
polynomial P(x)=x"'+ax" +bx+c given that it

has at least one rootand a+2b+4d4c=- %

T3/382. Leta,,a,,a,.a,,a,.a,.4,,a,,d,be non
negative real numbers whose sum equals 1.
Put §, =a, +a,,,ta,,+a,., (k=12,...,6)
Determine the smallest possible value of
M =max{5l,52,53,54,55,5ﬁ},

T4/382. Let m, n, a, b, and ¢ be real numbers
such that the following conditions hold:

2h

¥

m000 4 pysoon — €

36
Find a formula relating a, & and ¢ which
does not involve m, n.

T_SISSL Let AH be the altitude from A of a
triangle ABC. Choose a point D on the half-

Cho dinh A, chuyén doéng vdi van téc v theo
phuong ngang. Tim vin téc cla cdc dinh A, ,
A,, B, va B, tai thoi diém cic canh cua hinh
thoi vuéng goc vaéi nhau.
PO TUAN
(GV THPT chuyén Vinh Pluic)

P —p——— LT LT T b L b

plane created by BC which contains A such
that DB = DC = ﬁ Prove that the lengths
V2

of the line segments BD, DA and HA are the
side lengths of a right triangle.

FOR UPPER SECONDARY SCHOOLS
T6/382. Determine the maximum possible

value of x* + yl where r and y are two
integers chosen arbitrarily within the interval
[-2009; 2009] such that
4 2
(:r:‘ —Ex_v—_vz] =4,

T7/382. Consider two polynomials with real
coefficients:

P(x)=x"+a, . x"' +..+ax+a, and
Q(x)=x2+x+2009,

Given that P(x) has n distinct real roots but

P(Q(x)) does not have any real solution. Prove

that P(2009) > ';T

T8/382 Let ABCDEF be a regular hexagon
and let G be the midpoint of BF. Choose a
point fon BC such that B/ = BG. Let H be a

point on G such that CDH = 45", and K is a

point on EF such that DKE = 45" . Prove that
DHK is an equilateral triangle.

Translated by LE MINH HA

, TOAN HOC
S& 382 (4-2009) & w‘ﬁp:IIMPto.org_ 5




P BIEF € ko ol
béng nhidu cach
NGUYEN NGOC KHOA
(GV THPT chuyén Lé Khiét, Quang Ngai)

@i vdi moi dang todn, méi cau hoi khic
D nhau, méi bai todn, ta can phai chon loc
timg cach giai thich hop. Muén c¢6 ki ning
nay, nguoi lam todn cdn phai suy nght tim toi
nhiéu phuong phdp gidi hay, nhiéu bai todn
mdl. Sau diy la mét so bai todn minh hoa.
Cho x, v, z 14 cdc s6 thuc tly ¥ thoa man diéu

| {ﬂﬂxil 0<y<2,0<z<2
Kién

*
xtyp+tz=3 )

W Bai todan 1. Vai didu kién (%), hay tim it

tre bom nhdt va gid i nho nhdi cria ode bidu

thitc sau

P =X+ + 2%,

200 = —#lE +Ly+ 1) vz~ 15

Lai gidi.

1)e Cach |

a) Vai tro x, y, z nhu nhau, khéng mit tinh

tdng qudt, gid st x> y>zsuyral Sx<2.

P=(x+y+z)'-2y+z)x-2yz

=9 2(3-x)x—2yz <2x* —6x+9= [ (x).

Khio sdt ham s6 f(x) trén doan [1 : 2] ta dé
dang tinh duge max f(x)= f(1)= f(2)=5.

[12]

DudﬁFES.Dﬁngmﬁtxﬁyrak]ﬁ.r=2,y=l,
z=0. Viay maxP = 5,

TOANHOC
28 *CTusilre  S6 582 (4-200)

(v+z)

b) P=2¢ -6x+9-2)z 2 2¢ —6x+9 -

1 -2y |

a2 "‘6.1:'4"'}—{—-5:'—: -—
2 .

Khio sit ham s0 g(x) trén [1 ; 2], ta EE!

min g(x) = g(1)=3. Do dé P 2 3. Pang thic

[1.2]

xdy ra khi x=y=z= 1. Viy minP = 3.

{3.;:"' ~6x +9)=g(x).

< Nhdn xét. Cau b) cé thé giai gon hon bang
cdch sirdung bat ding thirc Bunyakovsky

y A
P=x*+y" +z2° Eg{x+y+z)2 =3.

e Cdch 2 (St dung phuong phédp hinh hoc)

Trong khéng gian Oxyz ldy diém M(x ; y: 2)
thoa man (*). Khi d6 OM® = & + y* + = Tap
cdc diem M la thiét dién cha khéi lap phuong
canh bing 2 véi mat phing (K): x + y + = = 3
(hinh v&) thiét dién nay 13 hinh luc giic
A A, A, A, A A, (ké ca nhimg diém thude mién
trong), ki hi¢u la (H) véi A4(1:0:2).

A (0:1:2), 4(0:2;1), A4,(1:2;0), A5(2:1:0),
As(2;0:1).

Bai todn quy vé tim vi tri M trén (H) sao cho
OM? 16n nhit, bé nhat.

a) OM” dat gid trj 16n nhit khi M trilng véi 4,
(t=1,2,3,4,5,6).

Tacd 04 =5, Vay maxP = 5.

b) Goi T(xy 1 ¥y ; 2,) 12 hinh chidu vusne o4
clia @ lén mat plh.inng (K). Ta cﬁl BB

i F o
http://t_ieull=|_n.hopto.I -r-,'t'f.';
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ayra T(1: 1 1) € (A1),
Viy minf = i ¢

1y Vi chu 2 nay, tinh doé1 ximg cua x, y, :z
khong con, Vi vay ta khong thé giai nhu cach 1
jong cdu 1 de tim max. St dung phuong
51]1.1? ‘hinh h'-.:"CII o IC-LiCh 2 ta tim du[;]'q: mﬂKQ
khong co gi thay doi.

max 0 = max{A4;, ..., A4} =17,

v A4 1 1).
0= 17tai(x; y;2)=(0;1;2)hodc (D; 2; 1).

Nhung viéc tim minQ da khéc! Vi hinh chiéu
vudng goéc cta A(4 ; 1; 1) 1én mat phang (K)
khéng thudc (H) (ban doc hay kiém tra lai).
Nhin xét ring bai todn déi xing déi v, z, Vi
vy ta o thé sir dung céch 1 ciia Bai todn | dé
tim minQ nhur sau.

0 =(x-47+(- 1 +z=1)

=(x+y+z-6Y-2(y+z-2)(x—-4)

~Av=1)z-1)
= 9-2(1-x)(x -4 -2(y—-D(z-1)
:;9—2{1-1)(-:-4}-{—y+z_—2);
L gy el ';}_

= %[311 —18x+33) = h(x).

Khio st ham s& h(x) wén [0 ; 2], ta cé

' 9 » :
ﬁl.'.'_"ﬁ‘h[-l‘}=h(2]=5 nén Qza. Ping thic

. 1 . 9
Ha}Tﬂkhi.t’:E.}P:z: -2-,‘5."'3}; me:E-

Nhdn xét. Cing mot hudng gidi nhumg 0 thé
rinh bay gon hon bing cédch su dung bl ding

thic ¢* 4 p? ai‘f?_}; nhu sau:

(x—4) +(y=1) +(z=1F

. (y+z=2)

> (x =) 4 22—
(x—4%) 5

ol b

= (x—4) +- ~

K hao sit ham #(x) trén [0 : 2] ta cé két qua.

={(X).

I Bai toan 2. Vai didu kién ()

1) Tim wid tri nho nhat cia hién thite
1% ] g
A={x-1) +|1_1 :J +(z—-4) .
2) Tim gid tri lém nhdt va oid tri nho nhat CHd
biéu thitc

F=(x-1)+2y +3(z -4y

Lai gidi

1) » Cdch 1. RS rang bai todn khéng con dai
xng vdi x, ¥ (hoac y, z hoac z, 1) nén khéng
thé dp dung truc ti€p cdch giai cau 2 cua Bai
todn 1 vao bai todn nay.

i o L e
beé ¥ ring x—‘lzx——;—E. Vi viy néu dat
=i thi diéu kién (*) tra thanh
l L.
~——StE£—, 052,022
2 2
%
5
I+ Vy+E=—
! 2

i ?
va E=[’—E] +[}*—1§] +(z—-4).

Véi vige dat bién phu trén, biéu thic E doi
xing doi vai f, y. Vi vdy c6 thé dp dung cich
gial trong céu 2 cua Bai todn | va ta sé c¢6 mot
lai gial dep.

e Cdch 2. C6 thé gidi bing phuong phip "dao
ham theo timg bién" nhu sau: '

Tuz=3-x-yvido0<z<2nén
0<3-x-y221l-ySsx<3-y

3 B
v E={x—1}’+[f-5] +Hlex4y.




i
’\'r:m v 1i tham s6 vdi 0 € v £ 2, xét ham HUONG DAN GIAL.. (Tiép trang 10)

_i'l.ﬂ = (x-1)+ L y n F(L x4 ) PT dudmg thing qua F va vuong géc vai d la
ih'ﬁi | —p<x€3~Y. 3 d) | --H(r -4/13 )+ Ay=0M = d .

if"{_u = .3{:.; ~D+2(1+x+y)=4dx+2y; Toa do M la nghiém cua hé: |

| i [Ax+ By =~

floy=0& x= 2— €l-y (doO<=y<2) l—Hx el _Ji3B.

Vi fix) déng bién trén (1 -y : 3 - y) nén

2 Binh phmmg hai vé cta timg PT roi L{mg lai
min _f(x) :_?‘IU"J'):J'? +[}‘—éw +4=g(y) | theo vé, két hop véi (1), suy ra x* +y:=9,

1=y, 3]

i JI

i

2) Goi H la truc tam tam gidc ABC, chung

1 1
gy = 1.““2[ ."_:}:ﬁ AR (0:2). | minh OH vuéng géc voi mp(ABC). Pl
| \ =

Lai do g'(y) doi diu tir am sang duong khi di | mp(ABC) 1A T+§ +§ =] box+3y+2z-6=0.

Ld 30
a y=— nén ming(y)=g| — . Viy £
qua )} A “”EHJ '.\-J Q 5 il
33 . 3 i PT duting thing OH: {y=31 teR.

mink = — dattai x=—, y=—.z=2 & &

_ 8 4 4 =21

Nhdn xét. D& nhén thiy rang, doéi vdi cau 1 . 36 18 12)

cua Béi todn 2 nay thi cich 2 vua néu trén Suy ra H 49°49°49 )"

'khong hay va ¢é phdn dai dong. Nhung dén 40 Raris
|cau 2 vai trd x, y, z khong nhu nhau, thi cic | Cau 7b. Goi A 1a bién co "Ngoc, Thao co
' phuong phdp giai & Bai todn 1 da khong con | phdn thiong gidng nhau'.

| hié ic nay cé ra néu trén maoi phat ‘ ’ :
::fut:fd:lf iy g Nhén thidy c¢é 2 hoc sinh nhan sach (Toan,
£ (2 Li); 3 hoc sinh nhin sdch (Todn, Héa) va

Tro lai két qua cau 2 Béi todn 1, minQ = 4 hoc sinh nhén sdch (Li, Hoa).

2 Y

| i % S& phén tir cia khong gian méiu la
da.ttal x=2,y=z= E Diém M

5% 9 n(£2) = C3CICE = 1260,
g la hinh chi€u cta A(4 : 1 : 1) lén ‘;‘-;“h Asfs | Ty Neoc, Thio nhan séch (Tofn, Li). <6
| Trong ciu 1 Bai todn 2, minE g dat tai | khanang 1a C:Cj} =

g s iane 8 - 3 TH2. Ngoc, Thio nhan sich (Todn, Hod), s6
x=7. y=7.z=2 DiémH| 2752 | B 4ps nang 1a 70204 =105

' hinh chiéu vuong géc ciia diém S(l;l ; 4] TH3. Ngoe, Thao nhan sich (Li, Hod), s6 kha
| 2 ning la CRCICE = 210..

lén canh A|A, cta luc gidc A4 4,...4, . Cac ban
hay suy nghi xem, cdc nhan xét tren c¢6 y | Suyra  n(A)=35+105+210=350.
nghia hinh hoc gi khong?!
Th Aj W A . Do do p{A)=”[A)=5.
ay cho bai tap, cdc ban hay tim thém nhiéu n(Q) 18
cich giai khdc cho cdc bai todn trong bai viét
nay va hoan thanh céu 1 va ciu 2 cla Bai todn 2.
Chiic cdc ban thanh cong.

NGUYEN ANH DUNG
(Ha Noi)

TOAN HOC
30 "=ruﬁ|u;é SG 582 (4-2009)
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NGUYEN VAN MAU
(DHKHTN, DHEG Ha NoI

Ngay 2?.3.2’{!{]9 tei Gidng dudng Idn téng 7 nha T5, Truong Dai Hoc Khoa hge Ty nhién Ha
Noi, Hol Todn hoc Ha Ngi da 6 chiic KI thi Olympic Tna‘ngha_:lﬁ Ha Ngi me rong (HOMO) lan
thu IV voi su tham gia cua 50 em hoc sinh Idp 8 (Junior level, sinh sau ngay 01.01.1995) va
70 em hec sinh ldp 10 (Senilor level, sinh sau ngay 01.01.7993) tir cdc (ruvng THCS va THFY
thugc Hé Noi, Héi Duong, Quang Ninh, Bdc Giang, Bdc Ninh, Hoa Binh, Lao Cai, Yén Bai,
Phu Tho, Vinh Phuc, Thai Binh, Théi Nguyén.

Sau Ki thi nay, Ban T.:i: chiic sé chon ra 20 em bac THCS va 20 em bac THPT th

am du Ki thi

Olympic Singapore md réng vao cudi thang 5 nam 2009. Sau déy la de bai cua Ki thi HOMO:

Important:

ynswer all 14 questions.

Enter vour answers on the answer sheet provided.
No calculators are allowed.,

JUNIOR SECTION
Sunday, 29 March 2009, O8h45 = | 1hd5

Q1. What is the last two digits of the number
1000.1001-+1001. 1002 + 1002, 1003 + - - -+ 2008.20097

(A)25; (BY41; (C)36; (D)4
(E) None of the above.
(2. Which is largest positive integer n
satisfying the inequality
: - 1 - ! 4+ 1 {E‘?
[t g nmn+1) 7
ok I 51 % O SR

(E) None of the above. |
Q3. How many integral roots of the inequality

-1 -::ﬁ <72 are there in (=10; 10) ?

X+
(A)15; (B)16: (D) 1T; (D) 18;
(E) None of the above.

Q4. How many triples (a ; b ; ¢) where a, b, ¢ €
(1,2, 3, 4, 5 6} and a<b<c such that the
number abe + (7 —a)(7 —bNT —¢) 18 divisible by 77

(A)15; (BY17; (©)19; (D)2L;
(E) None of the above.

5. Show that there is a natural n}imbﬂf n such
that the numbera = n! ends exacly in 2009 zeros.

Q6. Let 4, b, ¢ be positive INtegers with
"0 common factor and satisfy the condition
]

I w
;+E=l- Prove that a + b 15 a sQuare.
C

2”}"“.

Q7. Suppose that a =2" +19, where b=2""
Prove that a is divisible by 23 for any positive
integer n.

Q8. Prove that m” —m is divisible by 42 for
any positive integer m .

Q9. Supposc that four real numbers a,b,c.d
satisfy the conditions

al+b=cl+d?* =4
ac+ bd =2.

Find the set of all possible values the number
M = ab + cd can take.

Q10. Let a, b be positive integers such that
a+b=99. Find the smallest and the greatest
values of the following product P = ab.

(Q11. Find all integers x,y such that
x*+y: =2xy+1).

Q12. Find all the pairs of the positive integers
such that the product of the numbers of any pair
plus the half of one of the numbers plus one
third of the other number is three times less
than 15.

Q13. Let be given AABC with area (AABC) =
60cm’. Let R, S lie in BC such that BR = RS =
SC and P, 0 be midpoints of AB and AC,
respectively. Suppose that PS intersects OR at 7.
Evaluate area(APQT).

Q14. Let ABC be an acute-angled triangle with
AB =4 and CD be the altitude through € with
CD=3. Find the

distance between the
midpoints of AD and BC .
(Xem tiép trang 26)
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BAN CO VAN KHOA HOC
GS. TSKH. NGUYEN CANH TOAN
GS. TSKH. TRAN VAN NHUNG
TS, NGUYEN VAN VONG
(S. DOAN QUYNH
PGS. TS. TRAN VAN HAO

CHIU TRACH NHIEM XUAT BAN
Chu tich Hai dong Quan tri kiém
Téng Giam dioe NXB Gido due Vigt Nam
NGO TRAN Al
Pho Tong Giam dée kiém
Téng bién tap NXB Gido duc Viét Nam
NGUYEN QUY THAO

HOI PONG BIEN TAP

Téng bién tap : PGS. TS. PHAN DOAN THOAI

Phé Téng bién tap : TS. PHAM THI BACH NGOC

7S. TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, TS .TRAN NAM DUNG, 7'S. NGUYEN MINH BUC,
7S. NGUYEN MINH HA, TS. NGUYEN VIET HAI, PGS. TS. LE QUOC HAN, ThS. PHAM VAN HUNG,
PGS. TS. VU THANH KHIET, GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN ;KHEE MINH,
TS. TRAN HUU NAM, PGS. TS. NGUYEN DANG PHAT, PGS. TS. TA DUY PHUONG, ThS. NGUYEN THE THACH,
GS. TSKH. DANG HUNG THANG, ThS. VU KIM THUY, PGS. TS. VU DUONG THUY,
GS. TSKH. NGO VIET TRUNG, ThS, HO QUANG VINH.

TRONG SO NAY

o Danh cho Trung hoc Co so — For Lower
Secondary School
Hoang Vian Chung — Eh tim nhiing bai toan
thui vi tit mdt bai toan quen thude.

Bé thi vao 16p 10 khdi THPT chuyén DBH
Vinh, Nghé An, nim hoe 2008 - 2009.

Lai giai d& thi vaoc 1dp 10 chuyén Tean
truéng THPT chuyén Hung Yén, nim
hoe 2008 - 2009,

Chuan bi thi vio dai hoc — University
Entrance Preparation

Trdan Vin Xudn - Cach lap phuong trinh
dutng thang trong khéng gian.

© Thi sice trude ki thi
Tran Vin Hanh - Dé sé 4.

@ Nguyin Anh Ding - Huéng dan giai D
50 1.

@ Nguyén Vin Thugn - Hudng din on tap
mon Vit i thi tuyén sinh Dai hoe, Cao
déng nam 20089,

Chi dé; Dao dong va séng dién tir, séng
anh sang. '

13

© 66

© ©

Phuong phap giai toan — Math Problem
Solving

Lé Vin Lue — St dung tinh 16i, 16m cta do
thi ham so vaeo chitng minh bat dang thic.

Lé phat déng cuge thi truyén ngan, biit
ki, phéng su vé nganh Giao duc.

Pé ra ki nay — Problems in This Issue
T1/382, ..., T8/382, L1/382, 1.2/382.

Cudc thi giai toan Ki niém 45 nam tap
chi Todn hoc va Tudi tré — The M&Y 45"
Anniversary Contest

T3THCS, T4/THCS, T3/THPT, T4/THPT.

Giai bai ki trudc — Solutions te Previous
Prthems
Giai cde bai cua sé 378,

Dién dan day hoc todn — Math Teaching
Forum

Nguﬁg Ngoe Khoa — Phai biét giai bai
toan bing nhidu cach.

Nguyén Vén Méu - Ki thi Olympie Toan
hoe Ha Néi md rdng niim 2009,

Bia 3. Toan hoc mudn ;niu - % |
Multifarious Mathematics

. miian s o —
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Ciai damp:
PHAN CHIA TAM GIAC qiu.
GHEP THANH HINH UVONG

i dang tren THTT so 377, thang 11. 20008

Dién tich tam gidc déu ABC canh BC = 2a I
Sae=vial vaMN =a.

|} Theo cich dung cta ban Todn thi MP, = MP nén
PP, = 2MP = N2 a. Gia sit PRP:P; 1a hinh vudng
thi Spapp = PR?=2a?, khong bang Ssc=v3a*, nén
ban Todn lam chua chudn xdc. Ciach khac: chi ra
theo cach cia ban Toan thi E\D, =ED.

1) Cich phian chia vi ghép hinh diing nhu sau (h. 1).

Trén tia BN lay diém F sao cho BF > H."-i ‘-;f\
NF = AN = a. Dudng tron tim O dudng kinh BF ct

lia AC tai K. Lic d6 NK® = NF.NB = J3a* nén
NK=43a Duéng tron tam N bdn kinh NK cal

doan BC tw E
thi NE = NK =
via. Trén tia
EC lay diém D
sao cho ED = a.
Goi hinh chiéu
cua M. D trén
NE tuomg img
la P, Q.

L)AL T glac
MPEB vao vi
tri MRE A . din Hinh i

i giac NQDC _
viio vi tri NP.DyA . dat tam gidc vuong QED vio vi
tri PED, . Xét cic goc dé thiy cdc bo ba diem sau
thing hing: P,. E, va Py; Po. D, va Py E, A va D,.
Taco ED, =BE+DC=a=ED.

Do AQED = APNM (EQD=NPM=90", ED = NM.
QED=PNM) nén QD = MP, QE = PN.

Tir 46 c6 EP =QN v P,\I',=P\E, + E\P;3 = PE + EQ =
ON+EQ =EN= {3a.

;f-,-"'3_’ \E{J:
-= CO

T

PP, = 2MP = 3a. Vay ui gidc PRPP; 1a hinh

- . ! .I..r-| a 2
vudng cé canh bang +3a, do dé Spppp =Sanc -

Tie MP43a = 25, = MN.

Nhiéu ban da phéin tich cich lam cua ban Todn la
chua chuan xdc. Chi ¢ ban Lé Neuvén Khdanh, 11
Toan, THPT chuyén Lé Khiét, Quang Ngii da trinh

biy cich phén chia va ghép hinh ding.

PHI PHI

Ding mot td gidy hinh chif nhat cé thé tao thanh
mot tr dién, Gé dung sifa ho#c chifa tang pham....

Danh cho ban doc

1) Hay trinh bay cdch
_dan phin vién vdi nhau (méu
<Am nhirahinh 2) ctia mét hinh chi
nhat dé tao thanh mot 1 dién gin déu
(ufc la cdc cap canh doi déu bing nhau).

2) Tinh thé tich cta kh6i ut dien gn
déu duoc tao thinh tir hinh chi
ABCD voi AD=32(cm), AB= 13(cm)
(khéng ké phin vién) ma cdc mat
déu 1a tam gidc can v6i ddy
bang 16(cm).

e
e b

i
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