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SACH DANG PHAT HANH

Tuyén chon theo chuyen de TOAN HOC VA Tllél TRE g
i

Tir cée bai dd in trén Tap chi Todn hoc va Tudi tré nhimg ném gén day, sach ;' B o iy iy
tép hop lai cée bai viét theo ba chuyén dé nhém phuc vu déc gid lam tai ligu i AN HOC
tham khdo bé ich.

" iedic b
Chuyén d& thi nhét : Toan THCS - Nhimg tim t6i sang tao :
Chuyén d& thir hai : Toan THCS - Nhimg dé thi ‘%1
Chuyén d& thi ba : Nhimg bai toan - Loi ?i&i sao cho ding? H

Sach day 252 trang, khé 19 x 26,5 em, gia ban [é la 30000 déng. H

AN SAU DINH Li PTOLEME

Séch tap hop céc bai viét da dang trén tap chi Toén hoc va Tuéi tré (1970 - 2005). Mét nin
néi dung cudn séch trinh baly géc véin d& cla todn sg cdp, < ich cho cée ban trude cac ki thi
hoc sinh gidi va thi véo céc trudng Bai hoc, Cao dang. C6 nhing phan kién thic tac gia bs
sung mét s vén @8 ma SGK chua d& cdp. Phén con E;i duoe viét ra nhém giop hee sinh tép
duot tu duy séng tao, m& ra nhing trien vong dé déc gia c6 the di xa hon trong céng viéc
sang tao todn hoe, tao duoe nguénil’.mg khai trong vigc lam todn.

Cée ban hoc sinh y&u toén, cdc sinh vién khoa Todn cia cdc trusng Bai hog, Cao dang
val cdc thay ¢ gido, cdc bdc phy huynh déu 6 thé fim théy & déy nhing diéu b ich.

Séch day 164 trang, khé 17x24 cm, gid ban 1é la 21500 déng.

CAC BAI THI OLYMPIC TOAN THPT VIET NAM (1990-2006)

Ban muén tim nhimg & todn hay 2

Ban mudn biét nhiing phuong phép gidi li tho 2

Céc @2 thi chon hoc sinh gidi Todn Quéc gia THPT s& ddp img phén ndo nhimg yéu
cdu d6 cla cdc ban yéu todn.

To séch THTT xin giéi thigu cudn sdch Cac bai thi Olympic toan THPT Viét Nam

(1990-2006), trong d6 cd cac d& thi va huéng dén giai cdc bai toan thi chon hoc
sinh gidi quéc gia THPT (bdng A va bdng B) tr ném 1990 den 2006.

Séch ciing déng cdc d& thi chon dai tuyén Todn Quéc gia Viét Nam chuén bj dy thi
Todn Quéc & tr nam 1990 dén 2006.

Trong sdch cén gidi thiéu danh sdch va thanh tich cia dodn Vigt Nam dy thi
Olympic Todn Quéc té tir lan déu dy thi (1974) dén nay.

Sach khodng 250 trang, khd 17 x 24cm, s& xudt ban trong quy Il ném 2007.

Tuyén chon theo chuyén dé TOAN HOC VA TUOI TRE

S Phuong phép gidi toén, Todn hoc va Péi séng, Lich s Todn hec la ba vén

JYEN 1 = @ duoc ban yéu todn rét quan tam. D6 ciing chinh la ba chi d& trong Tuyén chon theo

""" chuyén dé Toén hoc va Tudi tré (Quyén 1). Sach dugc tai ban theo yéu cdu cla nhiéu
(tai ban) déc gia. Sach day 300 trang, khd 19x26,5¢cm, gid bén 16 34000 déng. Sach s& phat hanh
tr quy |l nam 2007.

4

Céic dme vi wug whiBu xin g phidu dit wua saick (e kt o ddwg din) v8 tia soon thes dia chi:
TAP CHi TOAN HOC VA TUSI TRE, 1878 GIANG VO, HA NOI

Mua 6 10 que b 0B due b pht phat hauk, DE bidt thoug tin chi HEE xin lign ke:
DT/FAX: 04.5144272; Email: toanhoc@yahoo.com
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TRUNG HOC CO SO

Trong ki thi Toan Quéc t€ — IMO lan thit 44
dugc t6 chifc tai Tokyo Nhat Ban ngay
13-14/7/2003 c¢6 mét bai todn hinh hoc do
Phan Lan dé nghi (Bai 4, thi ngay 14/7/2003)
nhu sau:

©IBai toan(*). Cho ABCD la mét tt gidc ndi
tiép. Goi P, Q va R tuong ing la chdn cdc
ducng vuéng géc ha tit D xuéng cdc dudng
thing BC, CA va AB. Chimg minh rdng
PQ = OR khi va chi khi cdc duong phdn gidc
ctia cdc géc ABC va ADC cdt nhau tai mét
diém nam trén duong thang AC.

Khi vé hinh bai todn (*), ching ta nhin thay
rang c6 nét cia bai todn dudng thing Simson.
Trude hét chiing ta chitng minh bai todn dé.

WBai toan 1. Cho ABCD la mét tir gidc néi
tiep. Goi P, Q va R neong iing Id chdn cdc
duong vuéng goéc ha tiw D xuéng cdc duong
thang BC, CA va AB. Chiing minh rdng P, Q,
R thuge mét duong thang (goi la ducng thang
Simson).

Ldi gidi. (h.1)

Noi O vdi R,
@ wa P Ta
phai ching
minh

AQR = CQP .

That wvay, tir
dé bai ta co
cic Hur gidc
AQDR, DCPQ,
BPDR déu la ti
gidc noi tiép.

Hinh 1

VE BAI TBAN IMO
|anthik ¢

GV

Do d6 AQR=ADR (1); CQP=PDC (2).

Mat khic RDP=ADC (cing bd véi ABC).
Nén ADR=PDC (3).

Vay tir (1), (2), (3) suy ra AQR=CQP .01

e Trd lai bai todn (*). Ta thdy rang dé PQ = OR
thi RQ = -;-PR, Vay phai chiang cdc dudng

phin gidc cia
cic géc ABC
va ADC cit
nhau tai E
trén AC s€ tao
ra tinh chat ti
1¢ doan thang?

That vay,
ching ta «c¢é
mot 1ol giai
dep sau day.

Trén tia doi cla
tia DA 1dy diém
M sao cho

DM =DA (h.2).

Hinh 2

Theo tinh chat phin gidc trong cla tam gidc,
ta ¢6 E thudc AC khi va chi khi
]
e oo AC pes
Mat khic ABC=MDC (cing bii véi ADC)
AABC o> AMDC < ACB=MCD,
CAB = CMD ; ma ti gidc AQDR noi tiép nén
DRQ=DAQ va RDQ=CMD (= CAB)

RO DR DR

& ADROAHAMAC (g.g) & —==——=—(4
Qe (g.g) C 1A MD{)

nén

TOAN HOC
" Cluditre 56 357 (3-2007) 1
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" RP RD
Dé thiy AADCeARDP (g.g) nén —=——1(5
y (g.g) nén e AD{}

Ti (4) va (5) suy ra RQ = lZRP e RQ=0QP. 0]

Khi gidi xong bai todn (*). Ching ta ¢6 thé
phat biéu bai toan dung hinh sau day.

Bai toan 2. Cho tam gidc ABC ndi tiép
duong tron (0). Hay dung diém D trén cung
AC sao cho: Néu P, Q, R tuong iing la chan
cdc dwémg vuong géc ha tix D xudng cdc duwdng
thang BC, CA, AB thi PQ = OR.

Loi gidi. Dua vao bai todn (*) ta c6 cich dung
nhu sau (h.3) :
-Dyng  dudng
kinh MN vuodng
M géc véi AC.
— N&i BN cat AC
tai E.

- N6i ME cat
dutng tron (0)
tai D. Diém D la
diém phai dung.

A

D Bii toin luon
dung dugc va co
mot nghiém
hinh.O

!

Hinh 3

Néu cho D bét ki trén dudng tron ta c6 bai
toan tong quat hon sau day.

¢Bai toan 3. Cho tam giéc ABC ndi tiép
dwomg tron (0). Tim tat cdc diém D trén
duong tron sao cho théa man diéu kién: Néu
P, O, R twong iing la chdn cdc dudng vuong
gbc ha nr D xudng cdc dwong thang BC, CA,
AB thi tdn tai hai trong ba doan PQ, OR, PR
la bang nhau.

Qua 13i giai bai todn 2, ta thdy bai todn 3 s€ 0
ba nghiém hinh (xin danh cho ban doc).

Khi phat trién tir bai todn (*) dén bai todn 3,

bét chot toi phat hién ra rang

TOAN HOC
9 $5357(3-2007) ° .W

Tugitge

AB  BC :
—=—__ thi goi ¥ cho ta dén
bA DC

viét lai la
dutmg phén gidc cla cdc goc BAD va BCD.
Lai sir dung bai todn (*) thi hai duong phan
gidc cha cdc goc BAD v BCD cit nhau tai
mot diém nam trén BD. Ta c6 bal todn sau
day.

YBai toan 4. Cho ABCD la mét ne gidc noi
tiép. Goi P, 0, R titong ting la chan cdc duwong
vubng géc ha i D xuéng cdc duong thang BC.
CA, AB. Goi I, K, H twong iing la chdn cac
dudng vuong géc ha i C xuéng cdc dudng
thang AB, BD, DA. Chitng minh rang PO = OR
khi va chi khi [K = OH.

Tuy nhién, néu chua biét dugc bai toan (*) thi
bai todn 4 con cdch giai nao khic chang? (Xin
danh ban doc).

Pé két thic bai viét niy, moi cic ban tham
khao mot so bai tip sau day.

Bai 1. Cho tam giagc ABC nhon va ndi tiép
dudng tron (0). Diém M thay déi trén (O).
Goi H, I, K 1an luot la cac diém doi ximg vai
M qua BC, CA, AB. Chimg minh rang;

a) I, H, K thang hang.

b) Pudng thing JHK luon di qua mot diém cd
dinh.

Bii 2. Cho tam gidc ABC néi tiép duding tron
(0). Chitng minh rang khong tén tai hai diém
M, N trén dudng tron (O) sao cho hai duong
thdng Simson ciia M, N d6i véi tam gidc ABC
song song vdi nhau.

Bai 3. Cho tif gidc ABCD noi ti€p dutng tron
(0). Goi R, P tuong img la chan dudng vuong
géc ciia D xuéng AB, BC. Goi [, H twong g
14 chan dubng vuong géc ciia C xudng AB,
AD. Chiing minh rang RP = IH.

Bai 4. Cho tf gidc ABCD noi tiép duting tron
(0). Goi R, P tuong tng la chan dudng vuong
géc chia D xuéng AB, BC. Goi [, H tuong ung
la chan duong vuong géc cia C xubng AB,
AD. Goi E, F tuong tng la chin duong vudng
goc ciia B xuéng AD, DC. Ching minh rang
[H, RP, EF cit nhau tai mot diém.

https://tieulun.hopto.org
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Bai I-11. Goi 4°, B® va
C" twong Ung 14 chin cac
dudng cao ha tir cac dinh
A, B va C cha tam giac
ABC khéng vudng. Goi
D, E va F theo thir tir 14 tdm dudng tron ndi ﬁép
tam gidgc AB’C’, tam giac BC'A” va tam giac
CA’B’. Tinh ban kinh dudng tron ngoai tiép tam
giac DEF theo BC=a,CA=b,AB=c.
NGUYEN DANG PHAT
(Ha Ndgi)

Bai I-12. Cho sb tu nhién »n > 6. Xét tat ca cac
s6 tu nhién ndm trong khoang (n(n — 1); n’) va
nguyén t6 cling nhau v&i n(n — 1). Chimg minh
rang woe chung lén nhit cia tat ca cac so tu
nhién do6 bang 1.

V. AXTAKHOP

(CHLB Nga)
Bai I-13, Hay tim tit ca cac ham s6 f xac dinh
trén tap s6 thye IR, lay gia tri trong [, va thoa
man h¢ thirc

fix =)+ flay) = fix) = fly) + fx) )
v@i moi so thue x, y.

TRAN NAM DUNG
(TP. Hé Chi Minh)

Chao IMO 2007 - Dot 3

Bai I-14. M4t 16p hoc cd 15 hoce sinh nam va
15 hoc sinh nit. Vao ngay 8 thang 3, mét s6 hoc
sinh nam d3 goi dién thoai chic ming mét s6
hoc sinh nir. Biét ring ta c6 thé phan chia tat ca
cac hoc sinh ciia 16p mét cach duy nhat thanh
15 cép sao cho mdi cip déu gdm mét hoc sinh
nam va mot hoc sinh n{t ma hoc sinh nam d6 da
goi dién chiic mimg. Héi cé téi da bao nhiéu
cude dién thoai da duoc goi ?

X. BERLOV

(CHLB Nga)

Bai I-15. Hay chi ra tat ca cdc cach t6 tit ca cac
s6 tw nhién bai ba mau xanh, do, vang sao cho
trong mdi cach t6, cde didu kién sau dugc dong
theri théa mén:

1) Méi s6 tr nhién dugc t6 mot mau va moi
mau dugce dimg dé td vo s6 so tu nhién;

2) S6 2 khéng duoc t6 mau xanh;

3) Néu sbd a duoc t6 mau do va so b duoc
td6 mau vang thi sd a + b dugc té mau xanh.

NGUYEN TRONG TUAN
(Gia Lai}

HELLO IMO 2007

I-11. Let A", B', C' be the feet of the altitudes of
nonright triangle ABC issued from 4, B C
respectively. Let D, E F be the incenters of
triangles AB'C', BC'A', CA'B' respectively.
Calculate the circumradius of triangle DEF in
terms of BC=qa,C4Ad=b, AB=c.

I-12. Let be given a natural number n > 6.
Consider all natural number belonging to the
interval (n(n—1); n*) which are coprime with

n(n — 1). Prove that the greates common divisor
of these natural numbers is 1.

I-13. Find all functions f defined on the set of
all real number R, with values in [R, satisfying
the condition

fx =3+ fly)y= Ax) =)+ Ax)A)

for all real numbers x, y.

(Xem tiép trang 6)

CONG TY Cél PHAN XNK BiNH TAY (BITEX)

TpHCM: 110 -112 Hau Giang PB GB; Ha MNai: 128 Bach Ma QHai Ba Trung
Nhé phén phéi chinh thic may tinh CASIO. tai Viét Nam

HAN HANH TAI TRO CUGC THI NAY

TORN H \,,-*
* CTuditré 56 357 (3-2007) 3
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LOT GIAI BE THI TUYEN SINH VAO LOP 10

THPT CHUYSH LAM SEN, THAKH HOA

NAM HOC 2006-2007
(Pé thi dd dang trén THTT sd 355, thang 1 nam 2007)

NGAY THU NHAT
Bai 1. 1) D& A c6 nghia thi
az-l,ax-2vaaq=-3.
2) Quy déng méu s6 véi mau sO chung
(a+1)(a+2)(a+3) di dén
_ Ma’+6a’ +11a+6) _ 4
(a+1)a+2)a+3)

Bai 2. 1) Vi m = —60 thi PT tuong ting c6 hai
nghiém x, = —6; x, = 10.
2) K dé PT c6 hai nghiém x;, x; (x;, < x) la
m < 4. Theo dinh 1i Viéte, ta thdy
X +x=4x.0=m (1)

Mat khic xZ —x? =8 © (x; - x))(x, + x;) = 8,
suy ra x, = 1, x, = 3. Thay vao (1) dugc m =3
(thoa man diéu kién m < 4).
Bai 3. 1) Khi m = 2, hé da cho trd thanh

x+4y =3

{xl +y2=2

Sir dung phuong phdp thé ta thdy hé trén co

d 23 7
hai nghiém (x; y) la(-1; D) va | —i—|.

1 nghiém (x; y) 1a ( ) [17 1?]
x+m?=3

2) Véi y, = 1, hé dé cho tro thanh
S |

Cé bén gid tri cha m thoa méan dé bai la

REN IR )

Bai 4. (h. 1).
Vi AEC=ADC
= 90° nén tf gidc
AEDC noi 1iép.
Tir d6

BAC = BDE .

Ma BAC =BMC ,

do d6 BDE=BMC . Suy ra tir gidc DIMC nd1
tiép.

2) Dé thay tit gidc AHCM 1a hinh binh hanh,
nén K 1a trung diém clia AC, din 16i OK 1 AC.

3) Tir didu kién AOK= 60°, ta ¢c6 OK =
%OA =%OB. LaiviOK = %BH nén BH = BO.
Nghia la tam gidc HBO cén tai B.

3
e 1
Bai 5. Tir gia thiét suy ra [l+l} =—
X z

NGAY THU HAI

Bai6. DK x> 6,y>2vaz> 1750

Ping thitc di cho twong duong véi

N
Jx—6 Jy-2 Jz-1750

Tirds (c; v 2) =22 ; 6 ; 2000).

Bai 7. Taco
A =(x-12+@-1Y+x-1Dy-1)+2006
2
1 3
- “D+=(y=1| +=(y-1)2+2006.
[(x )+2(} )] 4(;) )

Do dé A,,,= 2000, dat duge khi (x; y) =(1; 1).
Bai 8. He da cho tuong duong véi

X+y+z=0 x+y+z=06 ()
yx+z2)=9 (2)
xy+yz—zx=7 (3)

xy+yz-zx=7 <

xy+yz+zr=11

https://tieulun.hopto.org
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Tir (1), (2) ta thdy y va x + z la hai nghiém cia
PT £ - 6t + 9 = 0. PT nay c6 hai nghiém ¢, = 1,
= 3. Thay vao trén, ta cé

¥=3

x+z=3

zx=2

Két ludgn: Hé di cho c6 hai nghiém (x; y;z) 1a
(1;3;2)va(2;3; 1)

Bai 9. Pat t = y* + 3y thi (x — 2006)* = £ + 21.
Neur>0thid<£ +2r<(r+ 1)~

Do dé (x — 2006)* khéng la s6 chinh phuong.
Vayr<0,licdé y* +3y=y(y +3)<0. Viy
nguyén nén y € [0, —1, -2, -3}. Vay cdc cap so
nguyén (x ; y) cin tim la (2006 ; -3), (2006; -2),
(2006 ; — 1), (2006 ; 0).

Bai 10. Gia sit K 14 giao diém clia PQ va AB,
M 1a giao diém cta PQ va CD (h. 2). Do ti
gidc AQPE n61 uép, nén AKAQ o» AKPE
= KE.KA = KP.KQ. Twong ty c6 KF.KB =

KPKQ. Suy ra i; :%(1).

A E K £ B

D
Hinh 2

Do APKF e APMD nén ——=-2 (2)
MD™ PM

APKE o APMC nén Ezﬁ (3).
MC PM

KA MD
Tix (1), (2), (3) suy ra —=——on POJIAD.
u()(){)su}raKB MC:> o

Bai 11. Huéng ddn: Chi cidn chiing minh cic
tam gidc FAB va ECD cian.

PHAM NGOC QUANG
(S¢ GD— DT Thanh Héa) giéi thiéu

MOT SO DANG TOAN... (Tiép trang 8)
3Thi du 5. Cho ham s&

_x*—(m+3)x+3m+1

x-1
Tim m dé ham 56" ¢é CD va CT va cdc gid tri
CD, CT cua ham sé cing am.

e g o X2=2x-2m+2
Léi gidi, y'=—————

{x=1)
Ham s6 c6 CD va CT khi m >12. Gid sir d6 thi
c6 difm CDva CT 1A (x,; ), (% »).
Tacé yy=2x,-m-3; »m=2xp-m-3.
Theo dinh li Vigte x, + x,=2; xyx,=-2m+ 2,
[y +y,= -2m-2
Modgl

ny: =m?-6m+3.

Tacod yrp <0, yor <0khi

n+y:=-2m-2<0
yy: =mi-6m+5>0.

e A e ey I 1
Giai hé trén va két hgp vai diéu kién m > =

1
ta duoc E<m<:1 hodicm>5.0

Bai tip lam thém
Bai I. Cho him s6 y = (x — m)*(x — 1).

Tim m dé ham s6 cé cuc dai, cuc tiéu va tim
quy tich diém cuc tiéu clia dé thi.

Bai 2. Chohimsé y=x'— X' +mx+ 1.

Tim m dé ham sé c6 cuc dai, cuc ti€u thoa min

Yoo

+L‘?T-<3.

Lot

Bai 3. Chohimsé y=

Xep
x2—2m+95)x+m+3
x+1 '

Tim m dé ham s6 c6 cuc tri tai diém x > 1.
Hay x4c dinh dé 1a diém cuc dai hay cuc tiéu
cua do thi.

TOAN HOC
* CTuditye s6 357 (3-2007) 5
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D& thi tuyén sinh vao lép 10
THPT CHUYEMN LE KI‘“ET QUANG NGAI

4% %8 Thoigian lam bai: 150 phit

Bai 1 (2 diém)
Cho biéu thire
St -3 el alz-2
B R e

1) Rt gon biéu thic 4.

2) Tim céc gia tri nguyén cua x sao cho gia trj
twong ng cla biéu thirc 4 nguyén.

Bai 2 (2 diém)
1) Giai phuong trinh
x2—4x+10

2) Giai hé phuong trinh
]_+.}..+l =2
X 1} 9
)
£y
xy 22

Bai 3 (2 diém)

1) C6 tdn tai hay khong cac s6 nguyén x, y sao
cho 2x* +y* = 20077

2) Cho a, b, x, y la cdc s6 thyc thoa mén :

4
%
x2+y2— Y

NAM HQC 2006 - 2007

Chirng minh ring
x2006 2006 2

=
aI{JU.T blt}ﬂs {u+b}1003

Bai 4 (2 diém)

Cho tam gidc ABC c6 AB = 3cm, BC = 4cm,
CA = Sem. Duong cao, duong phan giac,
ducmg trung myen cuia tam glac ké tir dinh B
chia tam gidc thanh bdn phan. Hay tinh dién
tich mdi phan.

Bai 5 (2 diém)

1) Cho tam giac ABC ndi tiép trong dudng
tron, M la mot diém trén cung AC (khdng
chira diém B), ké MH vudng goc voi AC, MK
vudng géc voi BC (H thuge AC, K thuge BC).
Goi P, Q tuong Gng la trung diém cua AB va
KH. Ching minh rang tam giac POM la tam
giac vudng.

2) Cho ba dudmg tron (0)), (Os), (Os) doi mot
ngoai nhau va tam cta ba dudng tron nay
cling nam trén mot dudmg thanb Gia st ton
tai duong tron (O) tlep xlic voi ca ba dudng
tron dy. Ching minh rang ban kinh cia dudng
tron (O4) khong thé ddng thei bé hon cdc bin
kinh ctia ba dudng tron (), (O2), (O3).

TRAN VAN HANH
(GV CBSP Quang Ngdi) gidi thiéu

HELLO... (Tiép trang 3)

I-14. A group of students consists of 15 boys
and 15 girls. On The Day of Women, some
boys congratulated some girls by telephone.
Suppose that we can only partition the group
into 15 pairs such that each pair consists of a
boy and a girl which had been congratulated
by this boy. How many congratulations there
were at most?

TOAN HOC
@ 55357(3-2007) ® .1_._;5?_;*

LLE B

L]

I-15. Describe all ways to color all natural
numbers in blue, red and yellow so that:

i) each natural number is colored in one color
and each color is used to color an infinite set
of natural numbers,

ii) the number 2 is not colored in blue,

i) if the natural number a is colored in red
and the natural number b is colored in yellow
then the number a + b is colored in blue.

https://tieulun.hopto.org
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Chuan bi
i thi vao
=——DAINOC

MOT SO DANG TOAN

NGUYEN ANH DUNG
(Ha N6D)

1. Mot s6 kién thitc chung vé cuc tri cua céc
ham so trong chuong trinh phé théng

1)Hamsé y=ax’ + b + ex+d(a#0).
Tacé ¥ = 3ax’ + 2bx + ¢, A' = b’ - 3ac.

NEéuA'<0 thi y’ khéng déi ddu, HS khong c6
cuc tri.

Néu A'>0 thi PT y" = 0 cd hai nghiém phén
biét va y’ déi ddu qua nghiém nén ham s6 cé
cuc dai (CP) va cuc tiéu (CT).

Hai diém CD va CT déi xing vdi nhau qua
diém uén.

Chia da thitc y cho y’, ta duge y = y'. g(x) + r(x),
trong dé ¢(x), r(x) 1a cdc nhi thitc bac nhét va

lin luot 13 thuong, s6 du ciua phép chia néi
trén.

Gia sir d6 thi ¢ diém CP, CT 1a (x, ; y,), (x5 5 ¥).

Vi y'(x,) = ¥'(x,) = 0 nén toa do cic diém CD,
CT thoa man y = r(x). D6 chinh la PT dudng
thang di qua hai diém CD, CT cua dd thi.

D Hams6y=ax'+ b +¢ (a#0)
Tacé y' = 2x(2ax’ + b).

Néu @b = 0, ham s6 ¢6 mot cyc tri tai x = 0,

Néu ab < 0, ham s6 cé ba diém cuc tri. Vi do
thi nhan truc tung lam truc déi xing nén ba
diém cuc tri ludn tao thinh mot tam gidc can.

ax? +bx+c

3) Ham sé" y=
a'x+b'

(avad #0).

. , aa'x*+2ab'x+bb'-a'c
Tacé y'= e
(a'x+b")?

Goi tam thifc trén tr s6 cia y’ la f(x). Ham s6
cé cuc tri khi PT y° = 0 c¢6 hai nghi¢m phén

biét khic xp=——.
a

e A'>0D
Ta duogc diéu kién {
fxg)=0.

Hai diém CD, CT déi ximg vdi nhau qua giao
diém cta hai duong tiém cén.
w'v—v'u

e EEl i U e
Véi ham s6 c6 dang y =— thiy'=——7——.
v ¥

Khiy' =0tacéd u'v=v'uhay £=I—£I.
'L.' "J
Do d6 toa do cdc diém CD, CT théa min
2 ; . : :
y=—{'r-,x+~bw|. Pé chinh 1a PT dutng thang di
a a
qua hai diém CD, CT ciia do thi.
Trong phdn dp dung dudi daj', cac budc tim
didu kién dé ham s6 c6 cuc tri ciing nhu cdc
tinh todn chi ti€t xin danh cho ban doc tu thuc
hién.
11. Ap dung
1, Ham sé da thire

%3 Thi du 1. Cho ham s6’ y=x" - 32 — mx+2.
Tim m dé ham 56 ¢6 CP va CT déng thoi hai
diém CP, CT ciia do thi cdch déu dicéng
thang (d) cé6 phwong trinh y=x - 1.

Loi gidi. y’ =3 —6x-m.
Ham s6 ¢6 CD, CT khim > -3,

Chia da thiic y cho y’, ta dugc

TOAN HOC
* CTuGitreé s6 357 (3-2007) 7
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y=y' (f-l]—z(ﬂﬂj.wfz-ﬂ ;
) 3 3

\3 3
Gia sir do thi cé diém CD, CT 1a A(x,; y)).
B, 3 v,).
PT dudng thing di qua hai diém CD, CT 1a

m m
==2l —+1|x+2-— (d))
¥ [3 } 3 (dy

Cic diém CP, CT cich déu dudng thing (d)
trong hai trudmg hop sau:
Triong hop 1. (d)) I/ (d)

2[g+1}=1

p e IR
3

& Sm= s <=3 (loai).

Truong hop 2. Trung diém cua doan AB nim
trén (d).

o xnt+x; =i
Toa do trung diém AB1a E: 2
y=-m

ViE(l:-m)e (d),suyram=0.0
%I Thi du 2. Cho ham s6'y = X*=2mx® + m — 1.

Tim m dé dé thi ciia ham 56 c6 ba diém cuc tri
tao thanh ba dinh ciia mét tam gide déu.
Loi gidi. Tac6 y’ = 4x(x*— m)
y=0=x=0; =m
Ham s6 ¢6 ba cuc tri khim > 0.
Toa dé ba diém cuc tri 1a A0 ; m—1),
B(-—-J’E —mi+m-1), C(\J’; —mi+m-—1).
Ta ludn ¢6 AB = AC, nén tam gidc ABC déu
khi AB> = BC*. Lic dé

mt+m=4me> m=v3.0
Luu y. Cic ban hay tu dé xuét va giadi bai todn
trén trong trudong hop tam giic ABC la vudng
can hoac c6 géc bang 120",
2) Ham 56 phdn thiic
@ Thi du 3. Cho ham 56

_x2=(3m+2)x+m+4
%1 '

. TOAN HOC
g $6357(3-2007) * clugire

Tim m dé ham s6 ¢6 CB va CT va khoadng
cich giita hai diém CD, CT cia do thi nhd
hon 3.
.. 2_2x+2m-2
Lai gidi. Ta co y':f-ﬁj——

L=l
Ham s6 ¢6 Cb, CT khi m<:E, Gia sir dé thi

c6 cic diém CD, CT la A(x,: y;), B(xy: y2).
Khi dé
y=2x-3m-2; y,=2x-3m-2.
Theo dinh li Vigte x, + x, =2 ; x.x, = 2m-2.
Tacé AB?=(x;—x3)2 +(y —y2)?=5(x —x3)?
AB? =5 [(x; +x:2 ) —4xx3]=60—-40m

1
AB<3< AB? =60—4Um{9<:>m>i—0 ;

' 1 3
Ddp 56 : —5u-<m<__ m]
40 2
3 o
Thi du 4. Cho ham sé _\,rz_{, +m,: +2
X+

Tim m dé ham sé ¢é CD va CT déng thét iai
diém CP, CT cia dé thi ndm vé hai phia cua
duong thing (d): 2x+y—1=0.

2+2:r.+.':»-=-—3

(x+1)2

Ham s6 ¢6 CP, CT khi m < 4. Gia sir do thi cé
diém CD, CT la A(x, ; ¥)), B(xy; »).

Loi gidi. y'==

Tacd y,=2x,+m; »=2n+m
A, B nim vé hai phia clia dudng thang (d) khi:

(22 +3n—1D2x;+y-1)<0
& (dxy+m-1){dxs +m—1) <0
& 16xx; +4(m—1)(x; +x2)+(m—=1)* <0.
Theo dinh li Vigte x, + X, =-2; x5, =m—3.
Thay vao BPT trén, ta dugc m’ + 6m - 39 <0
= 3-43 <m< 3+443. 0
Luu y. Hai diém A, B ndm vé hai phia cba
duomg flx,y) = 0 khi flx,,y,) flxe,y) < 0.

(Xem tiép trang 5)
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i suc

TRUOC KI THI

(Thaoi gian lam bai: 180 phiit)

PHAN CHUNG CHO TAT CA CAC THI SINH
Cau L. (3 diém)
ChohimsSy=x =(m+ Dx*+ (m- Dx+ 1.
1) Khao sdt su bién thién va vé dé thi him sd
tng vdim = 1.
2) Chitng to rang véi moi gia tri khac 0 cta m,
do thi ham s cit truc hoanh tai ba diém phan
biét A, B, C trong d6 B, C ¢6 hoanh dé phu
thudc tham s6 m. Tim gid tri cia m d€ céc tiép
tuyén tai B, C song song vdi nhau.
Cau IL (2 diém)
1) Giai phuong trinh

3 — 4sin’2x = 2cos2x(1 + 2sinx).

2) Tim gia tri nho nhét va gid tri 16n nhat cla
ham s6 flx) = 2x' — 3¢ — 12x + 10 trén [-3 ; 3].

Cau IIL (1 diém)
Tam gidc ABC c6 cdc géc A, B, C thoéa man

2;|n.-1
+4dsinA=1+4sinB

2smﬂ

Jsiné
—+4sinB=1+4sinC.

25111(.

Chitng minh tam gidc ABC déu.

Cau IV, (1 diém)

Tinh tich phin [= Ej o R
x cosx1+cosx

4
PHAN TU CHON
Ciu Va. (3 diém)
(Theo chiong trinh THPT khong phdn ban)
Hinh chép tir gidc déu SABCD cé canh day
AB = a; chiéu cao SO = %. Mit phang (P)
qua A vudng géc vdi SC cat SB, SC, SD lin
lugt tai B, C', D"
1) Tinh dién tich thiét dién tao thanh va tim ti
s6 thé tich cta hai phdn hinh chép bi ct bai
mat phang (F).
2) Tinh sin cia géc giita duding thang AC’ va
mit phang (SAB).
Cau Vb. (3 diém)
(Theo chiong trinh THPT phdn ban thi diém)
1) Tinh gid tri cta biéu thitc
5 3007
P= L (trong dé i = ~1).
i3 4 42008
2) Trong khoéng gian véi hé truc toa do Oxyz,
cho tam gidc ABC cé A(-1; -3; -2); dudng
cao BK va trung tuyén CM lin lugt ndm trén
cac dudong thang
x+1 y-1 z-4
d == =
Siioa ey
SRR
a5 e
Lap phuong trinh duémg thang chida cac canh
AB, AC cia tam giac ABC.
NGUYEN THANH CANH
(GV CDSP Hung Yén)

1

x=1
d’)
( ..] 2

HUONG DAN GIAL.. (Tiép trang 10)

e g e {5, 7,9}, thi @ cd 3 cdch chon; ¢ cd 5 cich
chon (c € |0,2,4,6, 8)); bcé 8 cich chon. Tir do cé
3 x 5x8=120 (cich chon).

* g g {6, 8}, thi @ c6 2 cich chon; c ¢d 4 cdch chon;
b cd 8 cdch chon. Viy ¢é

2 x 4 » 8 = 64 (cich chon).

Sa cdc sd cin tim 120 + 64 = 184 (58).

Cau Vb. 1) Xét ham

f{.r] = B.27Y-38.18%+57.12%-27 .

Sir dung, dinh 1i vé ditu tam thiic bac hai ta thiy f'(x) >0,

m™

Wx e B, suyrafix) ld him dong bién trén & .

PT ¢6 duy nhit nghigm x = 0.

2) » Tacd Viamn =%50-SAMN =73.

¢ Goi r 12 bdn kinh mét cdu ndi tiép hinh chdp
S.AMN. Sir dung cong thirc

1
Ssamn =?‘(3AMN +8asw +Ssmn )

e
Jasaz

NGUYEN VAN THONG
(GV THPT chuyén Lé Quy Don, Da Ndng)

ta tinh dugc r =

TORN HOC
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HUGNG DAN GIAI PE SO 1

Cau L 1) Ban doc ti gidi.

T :

- ]] véi x, > 1 12 mét diém
xl'l
thoa man dé bal A va B 1a giao diém cua tiép
tuyén vdi dé thi véi cdc tiém cén du‘ng, tlem
cin xién twong ung, [ (1 ; 2) Ia giao diém ctia

2) Gia su M( oo

hai tiém can. Khi do A[l-%ﬁ—'!j B(2x,-1:2x,).
Xy —
Dung BH L Al. Tacd Sap =-;—!A.BH =2 (dvdt).

Miit khic S :%m.msmﬁé = JAIB= 42,

Tir d6 IA + IB > 442 . Tir dinh 1i Cosin cho
AAIB c6 AB? = IA* + IB* - 2IA.IB.cos 45°
>2JAIB - 8 = 8(\2-1).
Két ludgn: Chu vi tam gidc AIB dat gid tri nho nhat
2P
Cinll. D PKcosx#0 < x # E+krr (keZ).
PT da cho twong duong véi

(1=cosx).(1 = sinx).(sinx — cosx)x
® (sinr+cosx+sinxcosx) =0
Phuong trinh da cho ¢é nghiém

ting vai M[} E—

x= k2w %= £+k;‘r X= £+a+k23'r;

= frF-—ﬂ:+i'c2:'r ke, cosa = Bl it

4 V2
2) PK x > 3 hoac x < 3. Dé thdy x = -3 la
mot nghiém cia PT.
x+3
x—3

Vé&i x # —3. Chia ca hai v€ cia PT cho
thu duge 2lx —3l=x+ 3.
Ddp 56 PT da cho ¢6 hai nghiém x=-3vax=11.
Cau II1. 1} Ta cé

'i
I 3sinx—2cosx)dx=1.
1]

+rf= I .Datr = tan=.
5 3sin ril-Zcosx 2
Khido I+J= :
e fl+3r &
10 So 357 (3-2007) & CTuGitre

*

S [ V131 InV]B‘S].
T ﬁ§+l 1343
e LS HJTS—s]+L_
WG VB VB 1B
9_ [, V-1 fS} L
13f( TR R T T
CaulV. 1) Taco Bb:3b-4)ed; Did:6-d)

ed,.ViA, C € dy//Oy, nén B va D dai xiing
b+d =6 b=2
=

3b-4=6-d d=4.
Do dé B(2 ; 2); D(4 ; 2), din t&i tdm hinh
vuong ABCD 1a I(3 ; 2). Mat khiac A(3; a) € d;
vafA’=IBFnén(a -2V =1=a =3hoica=1.
Bai toan c¢¢ hai nghiém hinh:
A(3;3),8(2:2),C(1:3),D(4;2);
AlL ;3), B2 2),C(3; 3 Di4 ; 2).

b c

I Fla b o e e et
a+b b+ec c+a

Gia str g = max{a, b, c}.

Ta c6 F(a, b, ) — F(a, b,\Jab)

a i b i R il EJB
a+b b+c c+a a+b JE+-JE

(a—b)Jab-c)?

nhau qua d;. Suy ra {

= 20 (1)
(a+e)b+c)fa+yb)
MfﬁngF(a,b,@)—%:%ﬂu 2 _;,
—+ JEH g
bat x=é53, ta thiy & b
-2
Lol LRGN (LS
] \/EH I . R
a b
= l{a-x)((zx—t)m}:zo (2)

BDT (2) ding, ti {l) (2) cé BDT cén chiing
minh. Pang thic xay ra khi va chi khi (a; b; ©)

-—-(3 : 1;;—} va cac hodn vi.

Cau Va. 1) Xét ham f{x) = x’ = 5x — 5. Lap
bang bién thién, xét dau dao ham f'(x).

2) Gia st n=abc 13 s6 cin tim (a = 5). Xét

cdc kha nan
= (Xem tiép trang 9)
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Gida sit f{A, B, C) la biéu thitc chita cdc ham s6

lwong gidc cua cdc géc trong tam gide ABC.

Gid sit cdc géc A, B, C thda man hai diéu kién:

1) flA) + fiB) 2;{‘“3 )

hodc f(A) f(B) 2 fz[A+Ej (1)
dang thitc xay ra khi va chi khi A = B;
p
2) f(C) + f[ijzzf[ 3 J
3 2
- e
hodc f{f:}.ff—).z e @)
sl
déng thitc xay ra khi va chi khi € = % .
Khi céng (hodc nhdn) (1), (2) ta sé cé BOT
fA) + f(B) + f(C) 2 3f(§] (3)
hodc £(4). f(B).£(C) 2 £ [%} )

Pang thitc xay ra khi vachikhiA=B=C.

Tuong ty ta ciing ¢6 bat dang thitc vdi chiéu
ngudc lai.

Dé minh hoa cho phuong phdp trén ta xét cic
bai todn sau day.

Thi du 1. Chitng minh rdng véi moi tam gidc
ABC ta luén cé

Jobuong phap
GIAI MOT DANG BAT BANE THUC LUONG GIAG

trong tam giac

NGUYEN LA
(GV THPT Luong Vdn Chéanh, Phid Yén)

1 1 1 32
“* i i ———
14+sind 1++/sinB  1+sinC 2+43
Lot gidi. Ta co
1 o 1 2 4
1++/sin 4 1+\j'sinB_2+-JsinA+JsinB
i 4 . 4
2+J2(smA+smB} 2+2\/sin‘4+3 Gmid_v_-_@
! 2
TNEBRE
f . A+B
1+,(sin
2
I R 5)
4++/sind 1++/sinB \{ A+B
1+ [sin—
{m dang f(A)+ f(B) >2f[A+B)J.
Tuong tu
s A
1++/sinC l+~Jsm60“ C+60°
Cong theo vé (5) va (6) ta cd
] 1 1 |
+ + +
1+vsind 1++/sinB  1+4/sinC  14+/sin60°
) : + :
\/ : J C+60°
1+, /sin 1+, [sin
7 4
" 1++/sin60°
TOAN HOC
* CTudiipé 58 357 (3-2007) 11
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I 1 ] 2 \4
Suy ra + + ! _._1._ :
l++/sind 1++/sinB 1++sinC S . A+B | = . C+60° W 5 [Hsinﬁ{)‘i’)l '
Sil— S 1 e

2 2
e ;
S olmoe: 23 1 1 ( 1

Suy ra 1+——]. l+——|. e
sinA sinB/ \ sinC

Ping thitc xiy ra khi va chi khi tam gidc ABC

déu.0 3 3
2[l+ ] }:[H—z-\'.

Thi du 2. Chitng minh rdng véi moi tam gidc sin60° 3;|
ABC ta ludn cé

Ping thic xay ra khi va chi khi tam gidc

[14 --t—-.1|.'.1 ]—|1 2T 2)  ABCd&uO
sind) \ sinB)\ sinC/ \ +3) ‘
Thi du 3. Chitng minh rdang voi moi tam gide
Loi giai. Ta c6 ABC ta luén cé
PP Wil Imol SoNE
1 1 SIn®— +5m>— S v s
[] +—J—].[l+ - ) 2 2 64
sin 4 sinB
: 1 1 1 Loi gidi. Trudng hop tam gidc ABC th hodc
= +—-—+__—+_,_.._ &
sind sinB  sinAsinB i L
. 1 5 Gia st A = max{A, B, C} 2 90°, lic d6
2 1+ + A+B C+60°
Jsin AsinB [JsinA.sinB] cos >0 va cos > ) = 0.
s

{ | T : o = Twen
i [ +~JsinA.5inB B +\,"ccs(,4_3}_c¢5(,4+3) [ T
>

gl e e
sm"—2—+sm - 5|n--E+smz—
2
> [].+ 2 ] = |- . : 2 2
jl=omiat2) Sin-AJrB | COS;‘I+COSB\3 1 A+B A-B ¢
2 = — 1—-———J = —\ I—cos cos
A 8 2 AN 2
1 1 1 3
= (]Jr-.—}(” - ]2 l+——— | (D l( t A+B)' gt
sin A sin B sin%ﬁ = 81 cos 5 =sin 7
; : . B
cédang f(A).f(B) = f? del ; = sm”£+sm6E225mf‘A+ (9
e ) 2 2 4 :
e (eé g 1A+ 1By 2 2 22 D .
I ! I : Tuong tu
sn sin60° . C+o0° o ~ .
e sinﬁg-+sin‘5% = Zsinﬁ{”—-’-f—ﬂ— (10)

Nhan theo v& ctia (7) va (8) ta ¢o Cong theo vé clia (9) va (10) b

1 1 1 1
1+ d 14 1+ | 14 o i LIRS S BT
[ sinA] ( sinBj [ sinICj[ sin60°1 sm“*-2-+sm'5€ +5“‘6‘2‘+5‘“ﬁ >

12 56 357 (3-2007) * Chusi [::_*:f_*
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= Z(Sin“‘ A;:B +sin® Sl ]

\
b ﬂls.in"—(‘!1}'&:“;;:4'6(:“J = -ﬂisiﬂf’mlu
= s-.u-ri‘éﬂm"g+1=.mf'E > 3sin ‘f'ﬂ—i (11)
2 2 2 64

Trudng hop tam gidc ABC nhon, cic BDT (9),
(10) va (11) luén ding. O

Thi du 4. Chiing minh rang véi moi tam gidc
ABC ta luén cd

{cosA + sinA).(cosB + sinB).(cosC + sinC)
o -'.:.Ellr VII--; '\."I'-'é Y

Loi giai. Ta co

{cosA + sind).(cosB + sinB).(cosC + sinC)

= Z.v’zcos(ﬁl —Ej. cos[B- E}.COS(C -—?-r—] ;
\ 4 4 4

Nén BDT di cho duoc viét lai dudi dang

o{s 5ol s (£

o Néu max{A; B; C) = 3% thi v& trii clia biéu
thitc (*) khong duong nén BPT di cho ludn diing.

o Néu m.aX{A; Bt ] e o7

r
CUS(A“ EJ >0, OOSLB—E] >0, cos[C—EJ >0,
4 4 4

b

nén cus[A _f_{] : cos(B - E]
4 4

= l [CDS{A + B—E) +cos(A4— BJ}
2 7

[m G =y Z[A+BD

Tuong tu

o o
T Fp (‘+§ T
cos(C——).cos(———]gcc}sz — 2 =1 {13)
4 3 o 2 4 L

Do dé nhan theo vé& cha (12) va (13) va tuong
tu ta co

COS[.‘! —Ej.cos(x?—ij : CUS[C~£] .-;:-:)s[E - E]
4 4 4 3 e

Do dé
{cosA + sind).(cosB + sinB).(cosC + sinC)

< 2\1’3[%+{§T.

Déng thitc xay ra khi va chi khi tam gidc ABC
déu. O

Mui cdac ban tiép tuc giai cdc bai todn sau day
theo phuong phdp trén.

Ching minh ring v&i moi tam gidc ABC, ta cé

G
1) l,arr"iq—+1zm3‘E +tan? —<—;
2 2 2

o

: ] 1 =

2) o -
sin® —

sin* —
Z

(n la so thuc duong);

5in" —

3) A,cos§+3.cosg+ccos—§£ %\E(H«ﬁ):

4) Néu tam gidc ABC nhon thi
CDS(E—A].COS[E—B].CDS{E—C)
BT 4 4

.cosA.cosB.cosC.

TOAN HOC
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\.Tinh todn cdch néo ? -~

MAI TAN DAT
(GV THPT Thiéu Vi&n Chdi, K& Sach, Séc Trang)

Khi hai s6 nguyén a va b chia chom (m € Nva
m > 1) dugc cling mét s6 du ta néi a déng du
véi b theo modun m va viét a = b (mod m). Viéc
tim nghiém cua phuong trinh hoac hé phuong
trinh déng du doi lic gap khé khan. O day t6i
gidi thiéu cach dé giai phwong trinh va he
phuong trinh déng du nhd mdy tinh bo ti
CASIO fx-570MS.

1. Phuong trinh dong du bac nhat
Dang ax = b (mod m), a # 0 (mod m)

Thi du 1. Giai phuong trinh dong dir
O9x =6 (mod 15).

Loi gidi. Ta bién ddi 9x = 6 (mod 15) thanh
3x =2 (mod 5), réi tim x nhd mdy tinh bo tii
nhur sau:

Cdch 1. Dung phim | CALC | Ta diing 6 nhd A
dé giai. Ta nhap vao mdy biéu thife:

A=A+1:(BA-2)+35

Nhin phim | CALC | man hinh hién A? Ta nhip
A ban déu 12 1 r6i nhdn cdc phim [=] thi ¢6 két

HOC

TORN
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Dung may tinh CASIO fx - 570MS

qui A+ 11a2; (3A - 2) + 512 0,8. Nhan [<]
lién ti€p dén khi A + 1 c6 gid tri bang 4 thi
(3A — 2) + 5 c¢6 gid tri bang 2 la sé nguyeén.
Do dé ta duge x = 4 (mod 5).

x = 4 (mod 15)
Vay phuong trinh ¢6 nghiém: | x = 9(mod 15)
x =14 (mod15).

Cdch 2. Dang lap trinh nhap
tlr ban phim may tinh. Ta nhap
vao mdy biéu thifc:

1 A=A+1:(3A-2)+5

roi nhian phim E lién tuc dén

khi ndo (3A - 2)+ 5 cd gid tri

14 56 nguyén thi ta chon gid tri

A + 1 khi d6. Ta dugc x = 4
“(mod 5).

Chii y. Thong qua viéc giai phuong trinh dong
du ta c6 thé dp dung giai bai todn nhu sau:
Tim s6 nguyén dwong nhd nhdt x dé khi chia
nx cho m thi duoc dic la r, trong dé n, m, r la
cdc sé nguyén duong da cho.

2. Hé phuong trinh déng du bac nhat mét an

x=a (mod m,;)
x=a- (mod m;)

x=a, (mod m,)

trong d6 m,, my .., m, la cac so nguyén to
sanh doi.

Thi du 2. Bai toan Han Tin diém binh dan dén
giai hé phuong trinh

x = 2(mod3)
x = 3(mod3)
x =4 (mod7).

Loi gidi. Cdch 1. Dung phim [CALC! Cho 6
nhé A chita s6 0. Ta nhip vao mdy biéu thic:

A=A+1:(A-2+3:(A-3+5:(A-4=+7

https://tieulun.hopto.org
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Nhén phim | CALC | thi man hinh hién A? Ta
nhap A ban dau 1a 1 réi nhan cdc phim E
thi ta co két qua A + 1 1a 23

A-2)+3la0; (A-3)+51a-0.2;

)
(A-4+ 71 -0285714285.. -2,
\

Nhan phim [=] lién tiép cho dén khi céc gid tri
clta(A-2)+3,(A-3)+5va(A-4)+7déu
14 nhitng s6 nguyeén thi ta chon A + 1 khi dé. Ta
c6 khi A + 1 c6 gia tri 1a 53 thi cdc gid tri cla
(A-2)+3(A-3)+=5va(A—-4)+Tthirtula
17; 19; 7 déu la nhiing s6 nguyén.

Do d6 x =53 (mod 103) trong d6 105 =3.5.7.

Cdch 2. Dung lap trinh nhép tir ban phim may
tinh. Cho 6 nhé A chita s6 0. Ta nhap vao may
biéu thiic

A=A+1:(A-2)+3:(A-3)+5:(A-4)+7

Nhan phim [=] lien tuc dén khi cdc gid tri ciia
(A-2)+3,(A-3)+5va(A-4)+7lanhing
sO nguyén thita chon A + 1 [a 53.

Do d6 x = 53 (mod 105) trong d6 105 = 3.5.7.

3. Phuong trinh dong du bac cao
Dang agx"+ax"' +...4+a, =0 (mod m)

trong do a,# 0 (mod m), n > 1, m > 1.

Thi du 3. Giai phuong trinh dong du
A +2x -9+ 1=0 (mod 5

Loi gidi.

Cdch 1. Ding phim ;
Ta ciing cho 6 nhd A chita so 0. Nhap vao mdy
biéu thiic:

A=A+1:(A'"+2A'-9A+ 1)+ 5
Nhan phim trén man hinh xudt hién A?
Nhap 1 réi 4n cdc phim [=] thi ta c6 két qui
AGII T (8 3 9N G 1S
0.12. Nhan phim [=] lién tiép cho dén khi nhan
duoc gia tri cla (A'+2A° - 9A + 1) + 5" las6
nguyén thi ta chon dugec A + 1 12 57. Ta co
x=57 (mod 5%).

Cdch 2. Dung lap trinh nhap tir ban phim. Ta
ciing cho & nhd A chita s6 0. Nhap vao may
biéu thiic:

A=A+1:(A"+2A'-9A+ 1)+ 5

Réi ta nhan lién ti€p phim [=| cho dén khi nhan
duoc gid tri clia (A* + 2A' —9A + 1) + 5" 1as6
nguyén thi ta chon A + 1 khi dé. Ta ciing co
x=57 (mod 5%).

Tém lai, di dung phim [ CALC ! hay lap trinh

nhap tir ban phim thi két qua van nhu nhau.

Nhung d6i khi dung phim | CALC | ¢6 loi hon,

boi vi & budc a thi ta c¢6 thé thay doi gid tri cha
nhap tir ban phim, con cach dung lap trinh

nhép tir ban phim thi khong thay déi gid tri cla

A dugc ma nd tudn thi theo lap trinh da lap.

Ngoai ra ciing ¢6 thé sir dung may tinh CASIO

fx-500MS dé giai.

Bai tap dp dung

Bai 1. Giai cic phuong trinh déng du sau:

a) 6x=27 (mod 33); b) 9x=42 (mod 52);

c) 91x = 84 (mod 143).

Bai 2. Giai cac hé phuong trinh déng du sau:

3x=5 (mod7) x=1 (mod3)
a) 2x=3 (mod5) b) Jx=4 (modb)
5x=1 (mod9) x=-5(mod 15)
x=5 (mod6)
c) 7{?155 (mod 12)

\17x=19 (mod 30).

Bai 3. Giai cdc phuong trinh déng du sau:
a) 2 + 3x+ 1 =0 (mod 27);

b) x’ +2x" +2x — 2 =0 (mod 27);

¢) 3 + 2% +x -1 =0 (mod 125);

d) X’ +2x2 4+ 3x+ 9 =0 (mod 27).

TOAN HOC
* CTugitye s& 357 (3-2007) 15
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CAC LOP THCS

Bai T1/357. (Lép 6) Cho hai binh, mai binh
cd dung tich 1 lit. Binh thir nhat dung day
nude va binh thir hai khong dung gi ca. Ban

! e ] . 3 :
dau, ngudi ta rot 3 lugng nude trong binh thir

nhét sang binh thir hai, tiép d6 lai rét — Ilrcmg
nuge trong binh thir hai sang binh thir nhét,
sau do lai rot 1 lugng nude co trong binh thir

nhat sang binh thir hai va qua trinh nay tiép
i 2] ]
ftue : =, —, —.
5061
thi sau lan rot thir 2007 ¢é bao nhiéu nudc
trong moi binh ?.

.. Hoi eir rot di, rot lai nhu thé

NGUYEN ANH THUAN
(8¢ Gido due —Dao rao Hai Phing)

Bai T2/357. (Lép 7) Cho tam giac ABC
vuong tai A Goi [/ la giao diém céc
duong phan giac trong; E, F lan luot la
hinh chiéu ciia 4 trén BI, CE. Ching minh
ring 2EF2=AI2.

NGUYEN MINH HA
(GV khai THPT chuyén, DHSP Ha Nai)

Bai T3/357. Tim tét ca céc tdp hop hitu han 4
(4 = N") sao cho ton tai tap hop hitu han B
(B = N")thod mdn Ac B va tong cac sb cia
tip hop B béng tdng binh phuong cac sé cia
tap hop 4.

NGUYEN TRONG TUAN
(GV THPT Hing Vieong, Pleiku, Gia Lai)

Bai T4/357. Ching minh ring v&i mdi so tu
nhién n (n = 2) ta co

16 58357 [3-200?}T& crlumL : It,;: é:

e 9 n 1
Lt e s (4 ==
LY 4 (n+1)!

trong do ki higu n! = 1.2.3...n.

TRAN HONG SON
(GV THPT bdn cong Thei Thuy, Thdi Binh)

Bai T5/357. Cho hinh vuéng ABCD ndi tiép

duéng tron (). Trén cung nho BC !ﬁy diém
M bat ki (M khac B, C) . Cac duong thing CM
va DB cit nhau tai diém E; cac dudmg thing
DM va AB cét nhau tai diém F. Ching minh
ring hai tam giac ABE va DOF c¢é dién tich
bang nhau.
BUI VAN CHI
(GV THCS Lé Lo, TP Quy Nhon, Binh Dink)

CAC LOP THPT

Bai T6/357. Ching minh ring v&i mdi cip so
2 X i
nguyén duong » va k, so (\f; —1] duge biéu
difn dudi dang Ja, —Ja—(n-1f v
azeN". ”
NGUYEN DBONG 80

(Sor Gido due — Do tao Hai Diweong)

Bai T7/357. Cho tam giac ABC. Chimg minh ring

33

2C0S— COS— COS —
2 2 2

A C
+ 8sin—sin—sin— = 3.
2 2 Z
Déng thic xay ra khi nao ?
NGUYEN VAN DINH
(SV ldp K49XF, DH Xdy dung Ha Nai)
Bai T8/357. Cheo day (x,) (n =0, 1, 2, ...)
dugce xac dinh nhu sau :

Xy, X1, % 14 cdc 80 duong cho trude;

Xoraz = Xl _+,|"x,f +afXpy vOImMOin= 1.

Chirng minh ra}‘mg dady (xp)(n=20,1, 2, ..)héi
tu va tim gidi han cia déy.
NGUYEN TRONG QUAN
(SV lgp 44C4, DH Thuy Li, Ha Noi)

Bai T9/357. Cho tir dién A4 A2 4s A;. Mat ciu
tAm I, ban kinh » ndi tiép to dign nép xuc
vOi cac mat dbi dién cdc dinh A4, 4,4, 4
cia tor dién A;4>A4:4, theo thir tyr tai

https://tieulun.hopto.org
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B, B;_,Bj By . GO] I?],-;Ij,, hhh:. la df) dai cac
dudng cao twong (g ha tor 4. 4, 4;, 4, cla
tar dién A 4,434, Chirng minh rang véi moi
diém M trong khong gian, ta déu co
MB? MB; MB} MB}
- + + 2
hy hy h hy
NGUYEN TIEN LAM
(§V K3041s, khoa Todn- Co - Tin,
DHKHTN, DHQOG Ha Ndi)
CAC PE VAT Li
Bai L1/357. Trén

e i, O moét mit phing
| {VLTA—___ T v
| ~n. nam ngang co

s ' - E

x ?‘\Q mot cal ném, goc
‘ . a0 nhon ¢ dinh Ia
X (r Do . Ttén mit

phing  nghiéng

cliia ném cod mot
vat gdn voi 10 xo cé do cimg & va dau kia cua
l6 xo gan chit vao ném (nhu hinh v&) . Khoi

lugng ciia ném 1a M, khéi lugng cia vat 14 m.
Hay tinh chu ki dao ddng nhé cia todn hé
thong, b6 qua moi ma sat.
.. TRINH VAN MUNG
(GV THPT Tran Hung Dao, Thanh Xudn, Ha Néi)

Bai L2/357. Mot mach dién gdm mét sd rat
Ién 6 mang, mdi 6 gf}m mot dién tro va hai
von ké (nhu hinh v&). Cac von ké giéng nhau,
céc dién trd giong nhau. Mach dién dugc mic
viao ngudn dién. Cap von ké dau tién chi 6V
va 4V. Hay tim

a) S6 chi cua cip von ké thir hai.

b) Téng sb chi cia moi von ké.

TO GIANG
(Heé Nai) suu tm

PROBLEMS IN THIS ISSUE

FOR LOWER SECONDARY SCHOOLS

T1/357. (For 6" grade)

Let be given two bottles, the first bottle
contains 1 liter of water, the second bottle is

1 ;
empty. One pours z of the quantity of water
contained in the first bottle into the second

I 1
one, then one pours o of the quantity of water

contained in the second bottle into the first

one, then one pours % of the quantity of

water contained in the first bottle into the

] ]
second one, and so on, one pours —5- , then E ;

i
then —, ... After the 2007"™ turn of such

pouring, what are the quantities of water left
in each bottle?
T2/357. (For 7" grade)

Let ABC be a right-angled triangle with right
angle at 4 and let [ be the point of intersection

of its innner angled-bisectors. Take the
orthogonal projection E of 4 on the line BI
then the orthogonal projection £ of 4 on the
line CE. Prove that 2EF" = AL,

T3/357. Find all finite subset 4 — N'such that

there exists a finite subset B <N

containning A so that the sum of the numbers
in B is equal to the sum of the squares of the
numbers in A.

T4/357. Prove that for every natural number
n 2, we have

4 9 n? 1
L4 [l4— + 3l+— + ..+ o1+ <t —
3! 41 (r+1) 2

where n! denotes 1.2.3...7.

T5/357. Let ABCD be a square inscribed in

the circle (). On the minor arc BC, take an
arbitrary point M distinct from B, C. The lines
CM and DB intersect at a point E, the lines
DM and AB intersect at a point /. Prove that
the triangles ABE and DOF have equal areas.

(Xem tiép trang 27).

TOAN HOC
* CTuéitre 8 357 (3-2007) 17
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% Bai T1/353. Tim sé tw nhién c6 2n chit 56

dang a,a,...a,,,8,, thod mdn hé thic

A,y ..y Gay = Ay +.ot Gy gy, +2006 (1)
Loi gidi. Dat T = a\a;...a2,4az, va

P= aia; + ayas +...+das, a4z, +2006 .

Ta thay T > g,10% 5102 (2)
P<8ln+2006< 100n+ 2100
= 100(n +21) (3)
Theo gia thiét (1) thi tir (2) va (3) c6
102+ <100(n+21) (4)

Dé dang chitng minh bing quy nap rang BDT
(4) khong diing véi moi n = 3. Suy ran <2
nén tir (1) cé

@ a:aiay = aa; +azay + 2006 (5)

e Néu @, = 1 thi & (5) v€ trdi nho hon 2000 nén
nho hon vé& phai;

e Néu g = 3 thi ¢ (5) v& phai nho hon
2.100 + 2006 = 2206 nén nho hon vé trai.

Vaya, =2,tir(5)co

aasay =2a, + aza, + 60
hay 98a, + a;(10 —a,) +a, =6
nén chi cé thé a, = 0, lic d6 céd

a (10 —a) +a,=6 (6)
Néu a, > 1 thi & (6) v€ trdi khong nhd hon 10,
suy ra a, = 0 vd @, = 6. S6 phai tim la 2006,
thir lai ding. O

18 556357 (3-2007) * CTugitre

"{Nhan xét, Ciic ban sau cd 11 giai dung:

Biac Ninh: Nguvén Hiu Trung, 6B, THCS Yén
Phong: Ha Noi: DJ Triwong Son, 6E, THCS Phan Chu
Trinh, Ba Dinh, Lé Hdng Dung, 6A1, THPT Nguyén
Tat Thinh, Ciu Gidy, Hai Duong: Pham Thi Hdi
Yén, Trinh Bé Thdng, 6A1, THCS Vu Hi, Tring
Liét, Binh Giang; Khanh Hoa: Nguvén Bdo Nhi, 6/5,
THCS Nguyén Van Tréi, Cam Nghia, Cam Ranh.

VIET HAI

% Bai T2/353. C6 hay khing ba sé a, b, ¢
thoa man

a e b Gl s [ a
B-ca c?—-ab a’-bc

Loi gidgi. Gia st ton tai cdc s6 a, b ¢ thoa méan
day déng thic da cho. Ta phai cé diéu kién
bB—ca#0,c*—ab#0,a>-bc#0 (*)
g e
bl—ca cl-ab a-bc

bat

1
=— (k= 0).
k( )

ak =b*—ca @k=ab?-ca’® (1)
Tacod <bk=c?—ab = b k=bc’-ab* (2)
ck=a’-bc otk =ca® —bc? (3)

Cong timg vé cac dang thic (1), (2), (3) ta dugce

(@ + B+ Ak=ab’ - ca* + b —ab’ + ed - b’ =,
suyraa’ + b+ =0=a=bh=c=01trdivé
diéu kién (*).

Viy khong tén tai ba s6 a, b, ¢ thoa man yéu
ciu bai todn. O _
<Nhan xét. 1) Rét dong cdc ban tham gia gidi va
déu cho cau tra 1oi ding: "khong ton tai”, Tuy nhién,
nhiéu ban cé mic sai ldm vé lap luan logic. Ching
han, trong budc dat diéu kién: @’ # ac, ¢* # ab, a’ #
ab=a’+ b+’ 2ab+bc=ca

2) Céc ban cén Tuu ¥ khi dp dung tinh chét cua day t
sd biing nhau:

chi ding khi miu cta phan
m n mtn

s6 mdi phai khic 0.

3) Céc ban sau day c6 1 gidi t6t hon ci:

Bic Ninh: Vi Thdng, 6A, THCS Yén Phong, Yén
Phong; Vinh Phic: Nguyén Song Toan, TAL, THCS
Yén Lac, Yén Lac, Phing Thi Nhung, Kiéu Thi Thiiy
Nguyén, Nguyén Thi Héng Hanh. Lé Thi Thanh
Loan, 6A1, THCS Thach Da, Mé Linh, Khéng Hodng
Trang, 7D, THCS Lap Thach, Lap Thach; Nam Dinh:
Pham Phi Diép, 7A, THCS Yén Tho, Y Yén; Hai
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Duwong: Trdn Thi Mdn, 4A1, Tiéu hoc Nghia An,
Ninh Giang; Hai Phong: BPdng Tudn Anh, 7TBS,
THCS Chu Van An, Q. Ng6 Quyén; Quang Ninh: P4
Thdi Ching, TAl, THCS Nguyén Trai, Usdng Bi;
Thanh Héa: Nguyvén Tién Liém, TA, THCS Yeén
Truting, Yén Pinh; Nghé An: Chic Thi Théng, 7D,
THCS Ly Nhat Quang, P6 Lwong, Bii Vidn Hodng,
7B, THCS Bach Liéu, Yén Thianh. Quang Binh: Vé
Thanh Vdn, 7B, THCS Qudch Xudn KV, B6 Trach;
Quiang Tri: Tran Thi Kim Chi, 6/2, THCS Nguyén
Trai, TX. Déng Hi; Binh Pinh: Bii Héng Ngoce,
TA6, THCS Lé Lai, TP. Quy Nhon, Huynh Kim Linh,
TA3, THCS Phudc An, Tuy Phude.

NGUYEN XUAN BINH

% Bai T3/353. Tim tdt ca cdc s nguyén
duong x, y, z thoa mdn dong thoi hai diéu kién
sau:

. x=yJ2006 ]
(i) ﬁ; la mot 56 hiru H,
y—z+/2006

(ii) x* + y* +2? la mét 56 nguyén (6.
Loi giai. Tt diéu kién (1) suy ra
x—y~2006 m
y—z+2006 n

Trong dé m, n la cic s6 nguyén thoa min
n>0, (m,n)=1.

(1)

Heé thite (1) cé thé viét thanh
nx—my =(ny—mz)~2006 (2)

Vi 2006 las6 vo ti vam, n, x, y, z 1a cdc s6
nguyén nén tit (2)suyranx—my=ny—mz=0.

r

i Hx=my X m Yy
Tir do S—=—== D az=y.
ny=mz g

Tadugc X +y + 22 = (x+z)* - 2xz+
= (x+2) - y'= (x+z+y) (x+z-7y).

Vid+y +7 lasénguyénté vax+z+ yla
songuyénlénhon 1 nénx+z-y=1.

Dodé ¥ +y' +22=x+z+y (3)

Nhung x, y, z déu 14 cic s& nguyén duong nén
e % iy o e

Péng thiic (3) xay ra khi vi chi khi
}'2=)J, ol L i e s i

2
X¥=x,

o X—yN2006

Khi dé =1 vi P+y +2=3.
y—2+/2006

Cic diéu kién ctia ddu bai thoa man.

Vaiycomdtbd s (x;y;2)=(1;1;1)thoa
man bai todn. O

A Nhan xét.1) Mot s6 ban khiimra x=y=z= I,
khong thir lai cic diéu kién cia dau bai di két luan
nghiém. Lim nhu vay la khéng diy di vi dé mdi chi
14 diéu kién cédn dai vé&i nghiém cla bai todn mé thoi.
MGt s6 ban tit phan tich ¥ + ¥ + 2 = (x+z+y) (x+2-y)
di voi két ludn x* + y° + 2° 13 mot hop sa (1).

2) Ciic ban sau day c6 bii gidi 1ot;

Phia Tho: Nguyén Trucng Giang, 8A2, THCS Gidy
Phong Chéu, Phii Ninh, Nguvén Ngoc Trung, 9Al,
THCS Lam Thao; Vinh Phic: Phan QOuéc Khdnh,
9C, THCS Tam Duong, Tam Duwong, Mac Thi Thu
Hué, TA, THCS Déng Qué, Duong Hiong Qudn, 8A,
THCS Lap Thach, Lap Thach, Lé Thanh Nga, TAl,
THCS Trung Vuong, Thanh Lam, Mé Linh; Bic
Giang: Ta Ngoc Cdanh, 9A, THCS Dirc Thing, Higp
Hoa; Bdc Ninh: Vi Thdng, 6A. THCS Yén Phong.
Yén Phong: Ha Néi: Vi Yén Nhi, 91, THCS Hiu
Nghi Viét Nam - Angiéri Q. Thanh Xuan; Hai
Dwong: Duong Van Son, 7C, THCS Phan Bdi Chau,
Ta Ky Mac Piec Huy, 8C, THCS Pham Su Manh,
Kinh Mén, Trén Thi Mdn, 4A, TH Nghia An, Ninh
Giang ; Thanh Héa: Nguyén Huy Linh, 9B, THCS
Yén Bdi, Yén Dinh, Lé Thi Thueng, 9E, THCS Nhi
Bi Sy, Hodng Hdéa; Nghé An: Tdng Vin Binh, 9B,
Nguyén Danh Ding, 8C, THCS Ly Nhit Quang, Do
Luong, Cae Thi Thanh Hea, 9C, THCS Cao Xu#n
Huy, Dién Chiau; TP Hué: Tran Thi Hodng Dung, 6°
THCS Nguyén Tri Phuong; Quang Ngii: Nguyén Lé
Nam, 9D, THCS Huynh Thic Khing, Nghia Hanh;
TP Can Tho: Pham Thi Tuyét Hanh, 8A1, THCS
Binh Thily; Khanh Hba: Trdn Thi Anh Nguyén, 8/7,
THCS Nguyén Vin Tréi, Cam Nghia, Cam Ranh;

NGUYEN ANH DUNG
% Bai T4/353. Tim gid trj I6n nhdt va gid tri
nho nhat cua biéu thirc P = xyz, trong d6 x, v,
z ld ede s06 thiee thodg mdn
8-x*

16+ x4

8-z*

16+z*

]
+3y+

16+ Rt

Lot gidi. Ta ¢é

£ i pe|
(1}@[8 x +1)+ s +1‘+{8 e +l)23
164x1 164y ) \16+7*
1 1 1
= 4 o+
16+x* 16+y* 16+z4

]
EE (2)

TOAN HOC
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Tir (2) suy ra

] [ 1 | ]
+ o gl
o aklBy - Toreid

1 1 1
.-E- B TATR
16+x* 16 16+y*

L z!
46116+ y*
12
> l, e
8 J(16+y*)(16+2%)

+ 1
16+2* )

(BDT Cauchy) (3)

Tuong tu ta ¢

1 1 xigt
S (4)
16+y* 8 J(16+x*)(16+2)
1 1 2 2
(5)

16420 8 \{(I6+r )(16+y )

Nhan theo titng v€ cta cic BDT (3), (4), (5) va
rit gon, ta duoc

Wyt <@ o lyzl< 442 o 4 1'}551}:2 <442,

Gid tri 16n nhit cia P 1a 442 dat dugc khi
trong ba s6 x, y, f ¢6 hai s6 bang ~4f8 , 56 con
lai bang 48 hodc ca ba s6 déu bing 8. Gia
tri nhd nhit cia P 1a — 442 dat dugc khi trong
ba s x, y, t ¢ hai s6 bang 48, 6 con
lai bing — 4/8 hoiic ci ba s6 déu bing — 8. 0
< Nhan xét. 1) Mot s6 ban da khong than trong khi
viét: maxP = 432 S x=y=1= i@;nﬁnP:—ﬁE
s as= r= z =—ﬁ .

2) Ciing vdi céch gidi trén, rnét 50 ban dd md rong,
16ng quét bai todn da cho. Chang han:

24
"Cho n s6 thuc x; thoa man: z >D trong dé

al+

ke W
minh riing ~Mar <xyxy..xn <?

(Bai todn di cho la Lrucmg hcrp dac biét cia bai todn
niy,khia=8,b=16n=3,k=2).

.a+b=na,a>0,ne M,nz2 Ching

kﬂ” ||_

3) Cdc ban c6 nhitng m& rong, tdng quit hoa ding bai
toan da cho la:

Thadi Binh: Hodng Ti Anh, 9B, THCS TTr. Dong
Hung, Bii Thi Hoa, 9C, THCS TTr. Quynh Céi,
Quynh Phu; Thanh Héa: Trdn Xudn Quang, 9B,
THCS Trin Mai Ninh, TP. Thanh Héa; Hodng Kién
An, 9E, THCS Bic Son, Sdm Son; Nghé An: Ho Hitu

9() 55357 (3-2007) ¢ quml-- Im" ;

Qudn, 9C, THCS H6 Xuin Huong, Quynh Luu, Trdn
Viétr Thanh, 9A2, THCS Tra Léan, Con Cuéng; Tdng
Vdn Binh, 9B, Nguyén Danh Diing, 8C, THCS Ly
Nhit Quang, D6 Luong; Bén Tre: Lé Hanh Thu, 97,
THCS Huong M¥, Ma Cay.

TRAN HOU NAM
W Bai T5/353. Cho a, b, ¢ la do dai cac canh
cia mot tam gide ¢6 chu vi bang 1. Ching
ARk b = ; 1
minhrang —<a’ +b* + ¢ +3abc<—.
2o 4
Loi gidi. DatT =a’ + b’ + ¢ + 3abc.
Do a+b+c=1nén
T =(a+b)’+c +3abc - 3abla +b)
=(a+b+c)Y—3cla+b)a+b+c)+3abe

—3abla+ b)
=1-3c(a+ b) + 3abc — 3ab(l - ¢)
Vay T = 1 - 3(ab + be + ca) + babc (1)

Laico
@dzad-(b-cl=(@+b-cla-b+c)
Pz —-(a-cf=(a+b-cl—a+b+c)

2 —(a—-bY=(a-b+c)-a+b+c)

Hon nifa a, b, ¢ 1a do dai ba canh cua tam gidc
néna+b-c>0,a-b+c>0,-a+b+c>0,

abcz(a+b-ca—b+c)i—a+b+c)
=(1-2¢c)1-25)1 - 2a)

=1+ 4(ab + bc + ca) - 2(a+ b+ c) — 8abe
=—1+4(ab + bc + ca) — 8abe > 0.

; 2 8
Do dé 6abe = — 5+§(ab+bc+ca) (2)
viab + be + ca — 2abc > l4 (3)

e Tix (1), (2) va dp dung BDT
(a +b + ¢)* =2 3(ab + bc + ca) tacd

1
= l—l(ab+bc+ca}21——{a+b+c}2
3 3 LI
enlidlaed -
g0 g
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o Tir (1) va (3) din dén
T =1-3[(ab + bc + ca)] — 2abc

<l—3.l:l.lj
4 4

‘(Nhfm xét. 1) Bai todn cé thé téng qudt hoa nhu sau;

Cho a, b, ¢ 14 d6 dii cdc canh cia mét tam gidc ¢é chu vi
Y . . s 16 13
biing 2p. Chiing minh ring —;.—-iia-ub" +c +3abes2p? .

2) Cdc ban sau diy c6 loi giai tot:

Thai Nguyén: Pao Hoang Ting, 8A3, THCS Chu
Van An, TP. Thdi Nguyén; Thanh Héa: Trdn Xudn
Quang, 9B, THCS Trdn Mai Ninh; Nghe An: Bui Viét
Léc, 84, THCS Vién Thanh, Yén Thanh, Bai Vdn
Hoang, 7B, THCS Bach Liéu, Yén Thanh; Ha Tinh:
Dueng Pirc Ldam, Al K32, Nguyén Trung Thién,
Thach Ha; Quang Binh: Nguyén Phuong Hdi, 6D,
THCS Qudch Xuan Ki, B8 Trach; Phii Yén:
Pham Quang Think, 8H, THCS Himng Vuong,
TP. Tuy Hoa; Khanh Hoa: Trdn Thi Anh Nguyén, 8,
THCS Nguyén Van Trdi, Cam Nghia, Cam Ranh;
TP. Ho Chi Minh: Bui Trdn Long, 9A5, THCS Chu
Vin An. Q.1.

PHAM THI BACH NGOQC

% Bai T6/353. Cho tir gide 16i AA'C'C ¢6 hai
dwong thang AC va A'C’ edt nhau tai 1. Ldy
diém B trén canh AC va diém B’ trén canh
A'C'. Goi O la giao diém cua AC' va A'C; P
la giao diém cua AB'va A'B; O la giao diém
cua BC' va B'C. Chitng minh rr:m_s: ba diém P,
O, Q thang hang.

Loi giai. Goi R 1a giao diém cia A'C va BC'.
Ap dung dinh 1i Menelaus cho:

e Tam gidc BA'l vai cat tuyén (PAB’), ta c6
PA AB BI | o
FB Al B'A

e Tam gidc CA'T va1

cidt tuyén (AOC),

ta co

s Tam gidc CRB véi
cat tuyén (OACH, 1a
co

OR

_A_C_Qﬂ (3)
T AB C'R

e Tam gidc B'OC’ véi cat tuyén(BIC), ta ¢
BQ IC' CB _,
BCOR )
o Tam giac B'OC" v@i cit tuyén (RCA"), ta c6
RC CO AB

(4)

A )
EQ CB AC
Nhan theo v&€ cdc dang thic (1), (2), (3), (4).
(3) va rit gon, ta thu duoc P—d‘@ﬂﬂ .
PE Ok 0OA'

Ap dung dinh 1i Menelaus dio cho tam gidc
RA’B, ta thdy ba diém P, O, Q thing hang. O

< Nhan xét. 1) That ra, gi thiét AC cit A'C’ tai [ 12
khong cin thiét. Bai todn niy chinh 13 néi dung cla
dinh Ii Pappus. Ban doc c6 thé xem, ching han:
HSM. Coxeter and S.L.Greitzer, Geomelry
Revisited, The Mathematical Association of America
Press, 1967, p.67.
2) 56 lai giai ghi vé tba soan khong nhiéu. Sau day la
nhirng ban cé 1o giai 1ot:
Pha Tho: Nguvén Ngoc Trung, 9A1, THCS Lim
Thao, Lam Thao; Thai Binh: Bui Thi Hoa, 9C, THCS
TTr. Quinh Céi, Quynh Phy: Thanh Héa: Trdn Xudn
Quang, 9B, THCS Trdn Mai Ninh, TP. Thanh Héa, Lé
Nhdr Minh, 9E, THCS Chu Van An, Nga Son; Nghé
An: Dang Trung Biic. 8B, THCS Cao Xuin Huy,
Dién Chau, Tdang Van Binh, 9B, THCS Ly Nhat
Quang, Do Lwong, Bni Viét Léc, 8A, THCS Vien
Thanh, Bii Vidn Hedng, 7B, THCS Bach Ligu, Yén
Thinh.

HO QUANG VINH

% Bai T7/353. Cho tam gidc ABC cdn tai A.
Lay diém D trén canh AB va diém E trén
canh AC sao cho DE = BD + CE. Tia phdn
gidc cua goc BDE cdt canh BC tgi 1.

a) Tinh dd lom cua
goe DIE

b} Chirng minh ring
decng thang DI ludn
di qua mot diém c6
dinh khi D va E di
dong trén cdc canh
ABva AC tuweng iing

Loi gidgi. Liy Fe
DE saocho FD = BD
thi FE = CE. Ta c6

TORN HOC
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ABDI = AFDI . Suy ra BID = FID (1).

Poéng thoi DFI =DBI = ECI . Suy ra ti gidc
FECI noi tiép dudng tron. Lai ¢c6 FE = CE
nén FIE = CIE (2).

Tir (1) va (2) suy ra DIE = 90",

b) Goi K 1a giao diém cla DI va dudng thang
vuéng goc véi AC tai C. Suy ra IKCE la th
gidc noi tiép duong tron. Do dé I, K, C, E, F
cing thuoc mot duong tron. Suy ra DFK =
KCA = 90°. Lai ¢6 AKBD = AKFD (c.g.c) nén

DBK = DFK = 90°. Nhu vay K 13 mot diém
¢é dinh va ta ¢6 diéu phai ching minh. O

< Nhan xét. Gii t5t bai ndy ¢6 céc ban:

Vinh Phiic: Mac Thi Thu Hué, TA, THCS Dong Qué,
Lap Thach; Nam Pinh: Pham Thi Diép, TA , THCS
Yén Tho, ¥ Yen: Hai Phong: Lé Manh Thdng, 8C9,
THCS Chu Vian An, Ngé Quyén; Thanh Héa:
Lé Trdn Manh, 9E, THCS Nhir B4 Si, Hoang Héa ;
Nghé An: Bii Van Hoang, 7B, THCS Bach Liéu, Yén
Thianh; Thanh Hoa: Lé Nhdr Minh, 9E, THCS Chu
Vin An; Phi Yén: Pham Quang Thinh, 8 H, THCS
Hing Vwong, TP Tuy Hoa; Can Tho: Pham Thi
Tuyét Hanh, 8 "' , THCS Binh Thuy.

vU KIM THUY

% Bai T8/353. Tim tdt ca cdc so nguyén
duong n lon hon 1 thoa mdn diéu kién : Voi
moi k thoa man | <k<nva(k n) =11thi klasé
nguyén (6.

Lai gidi. (Theo ban Nguyén Van Hing, 10 Toan,
THPT chuyén Ha Nam, TX. Pha Ly, Ha Nam).

* Néu (n, 2) = 1 thi n < 2, vi néu n > 2* thi
(n, 2°) = 1 nhung 2* khéng la sé nguyén to,
trai v6i diéu kién bai ra. Vay n = 3.

* Néu ni2 va (n, 3) = 1. Li luan tuong tw nhu
trén ta c6 n < 3%, Khi dé bing cédch thir ta tim
duoc n e {2; 4; 8}.

* Néu n:2,n'3va(n, S)=1tacén<?5.
Béng cich thir ta tim duge n € [6; 12; 18; 24}

TOAN HOC
99 58357 (3-2007) * CTusifre

*Neu n:2.ni3nisSva(mN=1tacén<7.
Béng cdch thir ta tim duge n = 30.

Ki hiéu p, 1a 56 nguyén 16 thir m, véi p, = 2;
p2=3.p=5,pe=17, ..., 1a c6 bo dé sau.

Véi moimz4thi p2,<pipze..pm.

Chitng minh b dé bang quy nap. Vi m = 4
bé dé diing, vi p2 =11°=121<2.3.5.7=210.

Gia sir b dé ding véi m 2 4. Ta chimg minh
bé dé ding v6i m + 1. Theo dinh If
Berdand—Chebysev gilta pua Va 2pua €O it
nhéit mot s6 nguyén t6. Do d6 pr.a<2pm .

Vay pl, < 4piha < APD2Pu < PiPrPelmnr:
Gia sit nipy, Hipy.., NPy VA (N, Dma) =1
(m=4).Khidd n:pips...pm NEDNZ DIPy..Py -

Mat khéc ta phai ¢cé6 n<pl,, vinéu pl, <n
thi do (1, pusi) = 1 nén p2,; 14 s6 nguyén t6.
Vo li. Tacd pips...pm < n<pl,,diéu nay trdi
v6i bé dé. Thanh thir tat ca cdc gid tri n can
timlan e {2,3,4,6,8, 12, 18, 24, 30}. 0
<Nhan xét. 1) C6 thé ching minh b dé di néu
trong 1@ gidi mat cdch trye ti€p khong sir dung dinh
1i Berdand—Chebysev. Tuy nhién, tt ca cdc ban déu
ching minh bé dé bing cach diung dinh Ii
Berdand—Chebysev nhur trén.

2) Mot s6 ban khong quan niém n = 2 1 mdt nghi¢m
vi khong ton tai 1 < k < 2. Ta viin nén coi n = 2 la
mot nghiém (di 1a nghiém tidm thudng, vi trong logic
Ménh dé P = ( luon dung néu P sai.

3) Khd nhiéu ban c6 i giai sai hodc khong chinh xdc.
4) Cac ban cd 1 giai t6t:

Vinh Phic: Phan Anh Son, 102, THPT Lap Thach;
Ha Noi: Nguyén Thi Thanh Hoa, 11 Todn;
Thanh Héa: Pdo Pitc Hudn, 11T chuyén Lam Son;
Nghé An: [é Pinh Khué, 10A,, THPT Phan Boi

Chau: Bén Tre: Trdn Minh Hodng, 11 Toin, THPT
chuyén Bén Tre.

DANG HUNG THANG
% Bai T9/353. Tim tdt ca cdc da thire P(x)
thoa man diéu kién

P(xEDl'ILl I yzooe) = (P{‘x})mﬂﬁ il (FUIDEGGE U}
v&i moi 56 thuee x, y.
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Loi gidi. (Theo da s6 cdc ban)

Xét truong hgp khi P(x) 1a da thic hing:
P(x) = ¢. Theé vao (1), ta thu duoc ¢ = 2c™™

hay ¢ = 0 hodc ¢ = m@. Vay ta duoc hai da
thirc hfmg Px)=0va P(x) = 2“'3‘5/%,

Xét truong hop P(x) khdc hang sé. gia sit
P(x)= a,x"+..+a1x+ag, a, #0.

Khi d6 n = degP(x) = 1. Tir (1), lan lugt thay
x=t, y=tvaix=t y=0, ta nhin dugc
{P{Zrmﬁ}zz(}’(r))?ﬂ”ﬁ

2
PUEDOE) =(P(.'))2“G'E' +(P(O})2°°E' @)

So sdnh hé s6 bic cao nhdt trong (2), ta ¢6
fzu.'au = 2.q2906 {a,. =1,
hay
n =l

a, :aiir'{lﬂﬁ
Tiép theo, so sanh hé s6 ty do trong (2), ta thu

dugc a, = 2a;" hay a, = 0 hoic a, = wni% i

Vay chi cé thé xdy ra hai kha nang: P(x) = x
hodc P(x) = x + ZW\Sjg‘ Dé thay, da thic

P(x) = x thoa man diéu kién bai ra. Pa thitc

T

P(x) = x + m;',% khong théa mén diéu kien 48

bai. D€ chiing minh diéu nay, ta chi cdn thay
x =1, y=0 vao (1), ta thay ngay (1) khong
thoa man.

Két ludgn: Co ba da thitc thoéa man diéu kién
bai ra, dé la

Px)=0, P(x) = mi/g, Py=x.0

4Nh$n xét. Day 14 mat bai todn thuéc loai trung
binh v& thudc dang quen thudc nén ¢é rit nhiéu ban
tham gia giai. Pa s6 cdc ban déu gidi twong tu cich
dd trinh bay o trén. M6t s ban con md réng bii todn
theo cdc hudng khdc nhau. Xin néu bai todn do ban
Binh Ngoe Thdi, 11T, THPT chuyén Lé Quy Don,
Viing Tiu dé xudr.

"Tim tdt ca cdc da thite P(x) thoa man diéu kién

P8 x4y ) =R(PC)Y +(P((y))"

vii moi 56 thue x, y trong d6 m, n la cic s6 nguyén
duong phan biét va n 1é."

NGUYEN VAN MAU

% Bai T10/353. Giai phwong trinh
[ = =
2\‘|I.r3—:ll+\l{x2—$+\/ ...+\/,1r2 _g_l;+‘,lllxz+'r+?l;

=2x¥43x24+3x+1 (1)

trong do biéu thirc vé trdi cd ca thay 2006 ddu
cdn thire bdc hai.

Lot giai. Gia st x 12 mot nghiém cla phuong
trinh, ta suyra 2x° + 3 + 3x + 1 2 0.

Mat khic  2x' + 327 + 3x + |
= 2x+ D +x+1),

L+x+150
Dodélt-rlzﬂ,u’rclﬁ.rz-% (2)

: 1 5
Véixz —5, ta co

fx3+x+l= x+l‘=x+l
4 2 2
- \l.vcz—l-k\fx?-ﬂwl = x1—1+[.r+lj
4 4 1 2
i 1 1
= X2 4x+— = x+— V.v...
4 2

Bai vay biéu thitc & vé trdi ctia phuong trinh

(1) bing 2(x+%) =2x+1.

Két hop vai (2), phuong trinh (1) tuong duong
visi
[2x+l =(2x+1)(x2 +x+1)
1

s
L 2
x(x+D2x+D=0 I
o= 1 . S E {——,ﬂ}.
12“5 2

TOAN HOC
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Két ludn: phuong trinh (1) c6 hai nghiém
e %

x=——vax=00
2

<Nh{m xét, Phuong trinh can thiic trén khd don
gian. C6 rdt nhiéu ban tham gia gidi bai todn trén.
Hau hét cdc ban gidi ding, chi cé mot s6 it ban vdi
ving két luan phuong trinh ¢é ding mot nghiém x =

—éhﬂf_ic ¢ ba nghiém x & [—1,—%,0] . Hoan nghénh

céc ban 16p 6, 16p 7 sau tham gia va co 1di gidi tot:
Bac Ninh: Npuyén Hiw Trung, 6B, THCS Yén
Phong; Hai Duong: Dicong Vdn Son, 7C, THCS Phan
Boi Chau, Ti Ki; Nam Dinh: Pham Phi Diép, TA,
THCS Yén Tho, Y Yén; Thanh Héa: Trdn Hifu
Diing, 7C, THCS Quing Hai, Quing Xuong, Nguyén
Tién Lién, 7A, THCS Yén Trudng, Yén Dinh, Dinh
Uyt Nay, 6B, THCS Lé Hiru Lap; Quing Binh:
Nguyén Phuong Thdo, 6D, THCS Quich Xuan K¥,
Bo Trach.

NGUYEN MINH BUC
wBai T11/353. Cho nr gide ABCD noi tiép
dieomg tron tdm O bdn kinh R. Cac dwcmg thdng
AB va CD cdt nhau tai P, AD va BC cat nhau
tai Q. Chung minh rang C#’U{) = R?,
Loi gidi. (Theo ban Trdn Van Hanh, 10A3,
THPT Ninh Giang, Hai Duong)

Ly E trén PQ sao cho tit gidc PBCE ndi ti€p

Ta ¢d FEE:M-:@H(; nén it gidac QDCE
noi tiép. Suy ra

FOZ == Rz 5 ] £202 2 Rz = -5"”{9] + '.j\dg.l'lﬂ!
PC.PD+QC.OB = PE.PQ+QE.QP
PQ(PE-QE)=PQ? =(0P-0Q)’

Il

= OP* + 0Q* - 20P.0Q .
Vay OP.0Q=R?.0

<Nhan xét. 1) Rt nhiéu ban tham gia gidi bai todn
nay va déu cho lai giai ding. Tuy nhién, mot 56 ban
gidi qud dai.
2) bat R = AC n BD. Tuong tu nhu phép ching minh
ding thic 2, + Pyuo = PO, ta ¢6 cdc dang thic
';‘:I’{L!.l'(f)] + 'aﬂmu;] = QR?; 'j”JR,ran o+ 'fP.'[-’JJ 5 R‘Pz'
Tir ba déng thic trén, dé ding ching minh duoc keét
qua thi vi sau: O & truc tam tam gidc POR.
3) Xin néu tén mot vai ban cd 1o giai tt:
Hai Duong: Dé Diic Tai, 11TL, THPT Nguyén Trai,
TP. Hai Duong; Vinh Phic: Nguyén Quang Giang,
11A1, THPT chuyén Vinh Phic; Ha Noi: Nguyén
Ditc Béng, 12A1, THPT Nguyén Tét Thanh; Nguyén
Thi Huyén, 12A2, Lé Minh Théng, 10A2, khéi THPT
chuyén, PHKHTN, DHQG Ha Noi; Théai Binh:
Hodang Van Sdng, 10T, THPT chuyén Thai Binh, TP
Th4i Binh; Thanh Héa: Lé Thi Thiy Hang. 11B7,
THPT Lé Van Huu, Thiéu Héa; Nghé An: Than
Trong Ditc, 10A1, THPT chuyén Phan Boi Chau, ‘EFs
Vinh: Binh Pinh: Lé Thi Xudn Thu, 104, THPT An
Nhon I: Nguyén Minh Nhon, 10T, THPT chuyén Lé
Quy bon. s :
NGUYEN MINH HA

% Bai T12/353. Cho ti dién ABCD va M la
mét diém nam trong tir dién. Cdc dwong thang
MA, MB, MC, MP cit cac mat BCD, CDA,
DAB, ABC twong tkng tai A", B', C'. D'. Chiing
minh rdng thé tich cua tir dién A'B'C'D' khong

viegt qud — thé tich cua i dién ABCD.
Loi gidgi. (Theo Pinh Ngoc Thdi, 11 Toan,

THPT chuyén Lé Quy Pon, TP. Viing Tau, Ba
Ria — Viing Tau).
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Truéce hét, dé biéu thi cdc giao diém A', B, C,
D' clia cdc duding thang MA, MB, MC, MD lin
lugt v6i cdc mat doi dién véi cdc dinh A, B, C,
D cia tir dién ABCD duogc chinh xdc trén hinh
vé (hinh biéu dién) ta luu ¥ ring AD’ " DA’ =
PeBC,BD'nDB'=0Q € CA;CD'n DC' =
R € AB; v.v... Ngoai ra, dé trinh bay dugc gon
gang ta dua vao cdc ki hiéu sau day.

AM BM CM DM

bat — =1x, =y, =z, = 1. Goi
AA BB' (8] DD’

V, V' vy, Vo Vs, Vg s V|, V5, v vA Y 14D Tuot 13

thé tich cdc nf dién ABCD, A'B'C’'D’; MBCD,

MCDA, MDAB, MABC,; MB'C'D', MC'D'A’,

MD'A'B" va MA'B'C’. Thé thi ta ¢é cdc hé

thitc sau:

Vi _MB' MC' MD' 1 =5 k=2 1= 1)

w MB ' MCMD y =z t

4] MA

—=——=]1- 2

Vo aA ) o

Tir (1) va (2) suy ra

v _(=00-y)1-2)1-1)
Vv yzt

Hoian toan tuong tu, ta ciing ¢4 ba hé thitc nita
(bang cdch hodn vi vong quanh) biéu thi cic ti

e L
sn—2 g

vi — thwx*} ZVat.
V Vv V

Sau d6, cong theo vé bon ti s6 ‘T =193
4) ta thu duoc hé thirc:

vV v

v V

_ (=x)(-y)d-2)(1-1)
xyz!

(x+y+z+1) (1)

: . vty
Mat khéc, ta c6 —’1--2-13—4

X+y+z+1=3 (i)
(suy tr (1-x) + (1-y) + (1-2) + (1-1) = 1).

Do diém M nam trong tif dién ABCD nén
1-x>0,1-y>0,1-z >0, 1-t > 0. Dén day ta

=1; tir dé suy ra

ap dung BDT Cauchy réi rit gon nho (i1), thi
duoc

3
A-x)(1-y)(1-2) < (H”"%HJ

]
3 3
va ba BDT twong tr (nhd hodn vi vong quanh)

3

(=y)(1-2)1—1) < (f;)
3

b

1-z)(1—¢}1-x) = | =
1-2)(-0( x)f-:(}]

3
(1-0)(1-x)(1-y) < (E]

Viy co
xyzt 8!

Cuéi ciung, déi chi€u (i), (ii) va (iii) ta thu

duge BDT cén tim iLELhay laVv’' < LV,
e 27

Dang thic xdy rakhi vachikhix=y=z=1.
Tém lai, thé tich clia tit dién A'B'C'D’ ldn nhdt

béng El'r'- thé tich ctia tit dién ABCD khi va chi
khi M la trong tam cua tir dién ABCD. O

<Nhan xét. 1) Bai todn ndy v€ ndi dung kién thic
hinh hoc chi doi héi ki nang vé so sinh thé tich cic
hinh chdp tam gide, cu thé Ia ti s& thé tich cla hai
hinh chdp tam gldc c6 gbc tam dién o dinh bing
nhau. Ngodi ra, dé trinh bay l&i gidi dugc gon ging
ciing doi hoi & ngudi lam todn tu dé xuft nhiing ki
hiéu cdn thiét sao cho 1&i gii khéng rudm rd va dé
theo dbi. Tuy nhién,modt diéu cdn luu ¥ nita |a vé mat
hinh v&, hdu hét cdc ban chi vé bidu dién tugng trung
céc diém A, B, C', D' ma khong dé y dén su chinh
xic cia hinh bidu dién. Trong viéc gidi bai todn hinh
hoc (hinh hoc phang ciing nhu hinh hoc khung gian).
nhat thiet phal coi trong khau vé hinh va phai tudn
thi quy tic biéu dién hinh sae cho khéng nhiing truc
quan ma con phai chinh xdc nira.

2) Mot s& ban nhan xét riing bai todn trén day 1a bai
todn tuong tu trong khong gian cia bdi todn trong
hinh hoc phing (khi thay tam gidc béi ti dién) sau: M
la mot diém nam trong tam gidc ABC; AM, BM, CM
lin lugt cdt BC, CA, AB & A', B', C'. Thé thi ta cé:

1
8= ES , trong dé § v §" l4n luot 1a dién tich cua cdc

¥ LE#s =

T {nﬁ?i& QF‘JV'«-
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tam gidc ABC, A’B'C". Ngodi ra, mot 50 ban con thiét
lap dugc biéu thifc sau

i 31".1—'11"2\’31’4

(V= XV -1 )V —v3)(V=va)

3) Ngoii ban Dinh Ngoe Thdi, céc ban sau day cd lui
gidi ding va twong d6i gon: Vinh Phue: Dé Dai
Dicong, 11A3, THPT chuyén Vinh Phic, Tran Tdn
Phong, 11A2, THPT Ngo Gia Tu, Lap Thach; Hai
Duong: Nguyén Ngoc Uyén, 12A3, THPT Phiic
Thanh, Kinh Mén; Ba Ria — Viing Tau: Duong Vdn
An. 11A1, THPT Chau Thanh, TX. Ba Ria — Viing Thu.

NGUYEN DANG PHAT

v

% Bai L1/353. Cho mét nguon sdng diém S
ding yén, ndm trén quang truc chinh cia hé
thdu kinh dong truc g&m thdu kinh héi tu L,
¢6 tiéu cu fi va thdu kinh phdn ki L; ¢d tiéu cu
fo = -2fi. Khi hai thdu kinh ddt st nhau thi S
cdch thdu kinh L, mét khoang d = 3f;, va ¢o
dnh tao boi hé la S'. Sau d6 ca hai thdu kinh
bét dau chuyén déng theo hwéng nguoc chiéu
nhau voi cung d¢ lom vdn toc v (hinh vé). Hay
xdc dinh d6 lén vdn téc va hudng chuyén
dong cia anh S'.

L4
o |
\)
f.! ) i-_u

Loi gidi. So d6 tao anh
L, L,

e s e
d d, d d;
Khi méi thdu kinh chuyén dong dugc mot
khoang x, tai thdi diém r ké tir khi chuyén
dong, ta co:

s s il s, Ml
1 X,ody R o '
d2=2x—dl=2x_if;£;i'
=y
(d-x)fi
Tl e
d,= b =[ ; d_'r_ﬁ]fz,
dz_'fz 2 _(d“x_’m_
& d—x-fi f2

TOAN HOC
9@ 55357 (3-2007) * Clugitré

Vi vi tri S ¢6 dinh nén goi khoang cich tr §
dé&n anh chia hé §' 1a y = SS’ thi van t&c clia anh
laV= _-}rltr}‘

Tacé y=88'=d +2x+d,
(d-x)fi

2x——\

[t d—x-ﬁ]f*

(d-x)h
gt ettt | OB
S~ f

2
1—2(%—1}
= y'{,=m:x'{,} 1+--——'-—“'\ I =

[

(tai t=0thix=0).

=d+x+

ma véan toc chuyén dong cla thau kinh la

1—2(%—1}3 ]'

i o
{d(—-—+ J-i-\

i B ]
thay d = 3f, , f» = —2f, vao ta dugc V = =27v.
Vay van toc dich chuyén cla anh tai théi diém
ban ddu 12 V = 27v va anh chuyén dong theo

chiéu lai gén diém S (khoing cich y = S§
giam). O

v= Xy = Yo =vil+

‘{Nhan xét. Cdc ban sau day cd 1oi giai 81 :

Vinh Phiic: Lé Thank Dinh, 12410, THPT chuyén
Vinh Phic: Bde Ninh: Trdn Viét Long, 11 Li, THPT
chuyén Bic Ninh; Hung Yén: Pham Dirc Linh. 11 Li.
THPT chuyén Hung Yén; Nghé An: Nguyén Tat
Nghia, 11A3, THPT chuyén Phan Boi Chau.

NGUYEN XUAN QUANG

*Bai L2/353. Mgt &
doan mach dién I
gom mét dién tré R
mdc néi tiép voi
mét linh kién X ma 4
hiéu dién thé gitta

hai cuwc cia X la Uy = Ucs = av1, vai a la
mot hing 56, 1 la cudng dé dong dién trong
mach (hinh vé). Biét hiéu dién thé dat vao hai

IIB
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ddu doan mach ¢é tri 56 khéng doi U, , hay

xdc dinh cudng d¢ dong dién I trong mach.
1

Ap dung véi: Uy=24V, R=5Q; a=VIA2.

Loi gidi. Theo bii ra ta cd
U,= IR+ Uy= IR+aI

Suyra IR +aJT-U,=0 (1)

Phuong trinh (1) c6 cdc nghiém

- —a+ya*+4UsR 2)

vh =
2R
P ¢ —"\|l|::!'2 +4UOR
Vi = R (3)

Nghiém (3) loai vi \[7, <0. Tir (2) suy ra

, (carJa T AUR)

i

Thay s6 v6i U, =24 V; R=5Q; a=2V/A'"? thi

{—2+\f21-.k4.24.5)3
= =4(A).
4.5

Viy cudng do dong dién trong mach bang
I'=4A.0

<Nhan xét. Cic ban sau day cd loi gidl ngin gon:

Yén Bai: Neguvén Ngoe Minh, 10 Li. THPT chuyén
Nguyén Tat Thanh:; Bic Giang: Nhi# Vdn Vinh,
11A1, THPT Tan Yén II; Bidc Ninh: Trinh Duy
Chién, 12A1, THPT Qué V5 I, Trdn Viér Long, 11 Li,
THPT chuyén Béc Ninh; Vinh Phic: B4 Pai Duong,
Hodng Manh Thang, 11A3, Ta Ngoc Thang, Nguyén
Kim Ngoe, Nguyén Trung Qudn, 10A3, Nguyén
Hodng Giang, 10A10, Pham Van Giang, 11A1, THPT
chuyén Vinh Phdc; Ha Tay: Nguyén Ngoc Bdng,
11A1, THPT Phi Xuyén A; Ha Noi: Lé Xudn Ngdn,
10A, chuyén Li, DPHQG Ha Noi; Hai Duong: Bii
Tién Manh, 11A1, THPT Nguyén Trii, Ta Vin Biic,
10C, THPT Kim Thanh; Hung Yén: Ngivén Hitu
Thinh, 12 Li, THPT chuyén Hung Yén, Pham Ngoc
Tién, 12A1, THPT Tién L@; Quang Ninh: Vi Nam
Phong, 12E1, THPT Cim Phd; Thanh Hod: Lé Bd
Son, Nguyén Duy Hing, 11F, THPT chuyé&n Lam Son,
Lé Cong Tudn Anh, 10A1, THPT Yén Dinh, D6 Ngoc
Tudn, 11A1, THPT Hodng Hoa 2, Lé Vi Sang, 12A,
THPT Nong Céng 111, Trdn Hedng Dgi, 12B3, THPT
Triéu Son [, Lé Trung Ding, 11A1, THPT Bong Scm 1;
Nghé An: Nguyén Ank Minh, Nguyén Tdr Nghia,
Nguyén Lé Thuong, 11A3, Nguyén Diric Son, A3K34,
THPT chuyén Phan Boi Chau; Ha Tinh: Nguyén Thi
Phuong Thuy, 12K, THPT Ly Tu Trong, Thach Ha;
Quang Tri: Dwong Manh Tudn, 12G, THPT Gio
Linh; Pac Lde: Nguyén Van Ha, 10T2, THPT Ngo
Gia Tu; Ba Ria-Viing Tau: Diong Vdan An, 11A1,
THPT Chau Thanh, Thi xa Ba Rja; Tién Giang:
Triwong Mai Thanh Tam, 11 Li, THPT chuyén Tién
Giang; Binh Pinh: V& Nhdt Minh, Nguyén Tdan An,
10 Li, THPT chuyén L& Quy Dan.

NGUYEN VAN THUAN

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

T6/357. Prove
positive integers n, k the number (v’;—!)* €an
be written in the form \}E— ap —(n=1)*

with a, eN".

that for every couple of

T7/357. Prove that for every triangle ABC,
we have

33 Tt 5‘35in£sin55inE = 5,
DR,

A
2C05— CO5—COS —
2 2 2

When does equality occur?

T8/357. Consider the sequence of numbers
(x,) (n = 0, 1, 2, ..) defined as follows:
Xp,X ,X; are given positive numbers;

X3 =X +A/Xn +AJx,q forall m= 1. Prove

that the sequence (x,} (n =0, 1, 2, ...) hasa
finite limit and find its limit.

T9/357. Let be given a tetrahedron A .4, 4:4;.
Its inscribed sphere has center [, has radius r
and touches the faces opposite the vertices
A, A, A Ay at By, B;,B;, By respectively.

Let m.,m,Mm,h be the measures of the
altitudes of  AAdA: 4, issued  from
A, A, A, Ay respectively. Prove that for

every point M in space, we have
2 2 2 2
MB; +MBI + MB: | MB; =
y hy I hy

TOAN HOC
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Giai bai CHAOQ IMO 2007 - Dot 1

Y% Bai I-1. Hdy tim 56t nhién nho nhdt khéng
chia hét cho 11 va cé tinh chdt: Khi thay bat ki
chit 56 nao bdi mét chit 56 sai khdc voi chit 56 dé
| den vi ta sé nhdn dugc mét sé chia hét cho 11.

Léi gidi. Goi s6 phai tim 1a A = a,a,...a1a0
gém n + 1 chit s6 véia, #0,0 < a, <9 vi
T=10 Lnann I

1) Gia sit ¢6 chit s6 a; ndo d6 (0 <i < n) ma
0 < a; <9 thi khi thay a; trong A boi a;+1
dugc A, = A + 10° chia hét cho 11, khi thay &
trong A bdi @, — 1 dugc A, = A — 10’ chia hét
cho 11, suy ra A, — A, = 2,10’ chia hét cho 11,
nhung diéu nay khong thé xay ra. Vay a; = 0
hoic a; =9 véimoii (0<i<n)vaa,=9.

2) Gia st c6 chit s6 @, naod6 (0<i<n-1)
mi g = ay.

e Néu a; =a;; = 9 thi khi thay a; trong A boi
a;—1 = 8 dugc A; = A-10° chia hét cho 11,
khi thﬂy @iy trong A boi di—1 = 8 dUQ'C A=
A—10# chia hét cho 11, suy ra A; — A, = 9.10¢
chia hét cho 11, nhung diéu nay khong thé
xay ra.

e Néu a; = a;, = 0 thi khi thay a; trong A bdi
a;+1 =1 duoc A;= A+10' chia hét cho 11, khi
thay a;,; trong A bdi a, +1=1 dugc A; = A +10™!
chia hét cho 11, suy ra A; — A; = 9.10° chia
hét cho 11, nhung diéu nay khong thé xay ra.
Do bat ki hai chit s6 ding canh nhau phai
khong bang nhau nén s6 phai tim hodc c6
dang A = 9090...909 gém 2k+1 chit s6 (a;;=9
va @y =0 voimol jma 0 £j<k-1, Ay =9)
heidc ¢6 dang B = 9090...90 gom 2k+2 chir s6
(ﬂgj =0, va dyjy = 9 véi rncu_.rmﬁ[} Sj..“;k,

g2 =9).

3) Chi ¥ ring thay a, = 9 trong B boi 8 dugc
B-10 = (A-1)10 chia hét cho 11 < A-1 chia
hét cho 11 mad A < B nén s6 nho nhat thoa
man dé bai c6 dang A = 9090...909 gom k+1
chit s6 9 vai diéu kién A-1 chia hét cho 11.
Theo tiéu chudn chia hét cho 11 thi A — 1 chia
hét cho 11 & C chia hét cho 11, trong dé C

928 56357 {3-2007}1‘&0?,-““01%

bing téng cédc chit s& ¢é chi s& chin trir di
téng céc chif s6 cd chi s6 1€
&> 9(k+1) — 1 chia hét cho 11.

S8 9(k+1) — 1 nhdé nhat chia hét cho 11 1a
9.5-1 = 44, lic d6 s6 A nho nhat phai tim la
A = 909090909 cé 9 chit s6. Thir lai ding. O

< Nhan xét. 1) Mot 56 ban thay the lap luan & phdn
2 bing cdch dya vao tiéu chudn chia hét cho 11 dé
chimg minh ring cic chit s& 6 chi s6 chdn phai bang
nhau v cdc chit s c6 chi s6 1¢ phai bang nhau.
2) Bing cich trén c6 thé giai bai toin twong tr khi
thay 11 b&i mot s& nguyén td khdc 2, 3, 5.
3) Cic ban sau cd 1di giai ton:
Vinh Phie: Trdn Bd Trung, Mac Thé Truong, 10A1,
THPT chuyén Vinh Phic; Ha Noi: Trdn Ditc Minh,
10A2, PTCTT, BHKHTN, PHQG Ha Ngi; Nam
Pinh: Nguyén Quéc Dai, 11 chuyén Todn, THPT
chuyén Lé Héng Phong, TP. Nam Dinh; Thai Binh:
Nguyén Tién Hudng, 10A1, THPT Quinh Cai, Quynh
Phu; Quang Ninh: Pham Puc Manh, 11 Toin, THPT
chuyén Ha Long: Nghé An: Hodng iic Hdi, 11A1,
THPT Phan Béi Chiu, Vinh; Dak Lak: T'rdan Nhie
Ngoc, 10A4, THPT Nguyén Binh Khiém, Krong Pak;
TP. Ho Chi Minh: Lé Minh Triét, 11CT, THPT
chuyén Lé Hdong Phong; Ba Ria - Ving Thu: Dink
Ngoc Thdi, 11 Todn, THPT chuyén Lé Quy Dén,
Viing Tau. J

VIET HAI

% Bai I-2. Xér tam gidc nhon khéng can ABC.
Goi H, I va O twong itng la truc tdm, tam
dudng tron noi tiép va tam dudng tron ngoai
tiép tam gidc dé. Chimg minh rdng hodc
khéng cé dinh nao hodc cé diing hai dinh cia
tam gidc ABC ndm trén dwong tron di qua
H.1.0.

Loi gidi. Vi ABC la mot tam gidc nhon khong
cin nén ba diém H, I, O khong thing hang va
déu nim trong dudng trdn (Q) va vi vay, ca ba
dinh cia AABC khong thé ciing nam trén

A
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dudng tron (H10). Boi 1€ do, ta chi can ching
minh rang: Khong thé xdy ra tricong hop chi cé
diing mot dinh cua tam gidc ABC ndam trén
dwong tron (HIO).

Gia sit dinh B nim trén dudng tron (HIO); thé
thi ta cé: IHO=IBO=IBH=I0H (do BI la
phin gidc cua goc OBH ; ciing vay CI va Al
tuong Ung ciing la phan gidc cla cic goc
OCH va OAH theo mot tinh chat da biét cla
tam gidc lién quan dén truc tAm va tdm dudng
tron ngoai ti€p cua tam gidc). Va do do, tam
gidc [OH can o I nén IH = 10.

Tiép theo, ta ching to rang: Néu gée ACB #
60° thi C nam trén dwong trén (HIO).

That vay, dat [H = 10 = d. Goi M va N lan luot
1a hinh chiéu vudng géc clia [ trén cdc tia CO
va CH. Ldy céc diém O, va O, trén tia CO sao
cho 10, = 10, = d va O, nam trong doan CM,
con M nam trong doan O,0,. Tuong tu, ldy
cdc diém H, v H, trén tia CH sao cho IH, =
IH, = d va H, nam trong doan CN, con N nam
trong doan H,H, (xem hinh v&). Ro rang 1a sé
xdy ra: O, = O hodc 0, = 0, hoac H, = H hoic
H=H.

Gia st O, = O va H, = H (hoac 0, = O va
H, = H); thé thi ta ¢6 CO = CH (vi khi d6 dé
thdy ring ACIO = ACIH do CI 1a phan giic
clia goc OCH va IO = IH). Lai vi CH = 20C,,
trong d6 C, la trung diém cita canh AB: bdi
viy ta dugc CH = 20C cosACB. Suy ra:
cosACB = % hay la ACB = 60°, trii véi gia
thiét ACB # 60". Mau thudn dé ching to rang
chi c6 thé xay ra: hoic O, = O va H, = H, hoic
0,=0va H,=H. Khi d6 ta c6 10,0, =100,
=THH, = TH,H, .

Tir d6 suy ra COIH la mét tit gidc noi ti€p. Noéi
khdc di 1& n€u goc ACB = 60° ma dudng tron
(HIO) da di qua dinh B thi ciing di qua dinh C
va ta thu dugc két luin cin tim.

Bay gid gia sir ca hai dinh B va C déu khong
nim trén duong ton (H/O). Khi d6, theo
két qua vira ching minh & trén thi ta phai cé
CBA =60° va ACB = 60°, va do dé BAC = 60°

dan dén trai voi gia thiét cha bai toan, vi ABC la
mét tam giac khong can nén ciing khong déu.
Dén day, 10i giai clia bai todn di dugc hoan
tdt. O
<Nhan xét, 1) Ching minh trén day ciing chi ra
ring néu ABC la mot tam gidc khong cén thi truc tim
H, tdm noi J va tAm ngoai @ khéng thing hing. Va
khi dé, duémg tron (H10) di qua hai trong ba dinh cua
tam gidc khi va chi khi tam gidc ABC c6 mdt goc
béng 60°.
2) Céc ban sau day cd6 loi giai t6t hon ca:
Mac Thé Trudng, Nguyén Huy Hodng, 10A1, THPT
chuyén Vinh Phic, tinh Vinh Phiic.
Ngodi ra ban Ddng Tudn Anh, 11A1, THPT chuyén
Phan Boi Chéu, TP. Vinh, Nghé An ciing ¢6 1o gial
ding va ngéin gon bing cich st dung Pinh I sin
chitng minh phan ching ring néu duimg tron (HIO)
chi di qua mot dinh cla tam gide ABC, ching han
dinh A thi tam gidc ABC phdi 1a cin ¢ A, méiu thuin
vGi gida thiét. Sau dé chung minh ring dudng tron
(HIO) di qua hai dinh, ching han B v& C khi va chi
khi BAC =60
3) Ban Mac Thé Trudng con chi 16 ring Bai toan 1-2
trén diy li "Problem 10.2, 2000" trong "Cudc thi giai
toin miia dong cua Bulgari nam 2000, ciing 13 bai
todn 246 trang 276 cua cudn sich "Tuyén chon cic
bai todn tir nhitng cudc thi tai mét 58 nude Dong Au,
tap 1", NXBGD." - K
NGUYEN PANG PHAT

% Bai I-3. Cho x, v, z la cdc 56 thuce duong.
Chitng minh rdng ta luén cé bdt dang thitc
2+ 2+ Y +75) +825(x+y+1z)

Hdi dang thitc xdy ra khi va chi khi nao?
Loigidi. Pitx=a+1,y=b+1,z=c+1,
viia>-1,b>-1vae>-1.

Khi d6 bit déng thic cén ching minh tré
thanh

(a+1)(b+1)(c+1) + 2((a+1P2+(B+1)2 +{c+1)?)+8

= 5(a+b+c+3) hay
abc+ab+bc+ca+2@+b+cH)20 (%)
Dé ¥ ring (ab)(bc)(ca) = a’b’c? = 0, nén
trong ba s6 ab, bc, ca cé it nhat mot s6 khong
am. Khong mdt tinh téng quait, gia sir ring
ab = 0. K&t hop véi ¢ > -1, ta thdy

ablc+1)=0 (1)
Mat khédc dé thay

b+bc+c2>0 (2)

C+ac+a*z0 (3)

a+bh =0 (4)

TOAN HOC
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Tir (1), (2), (3), (4) suy ra bit dang thic (*)
dugc ching minh. Do d6 bit dang thic da cho
dugc ching minh. Pang thic xay ra khi va chi
khia=b=c=0,hayx=y=z=10

< Nhan xét. 1) C6 nhiéu phuong dn d€ giai quyét bai
todn nay, ching han:

e Phin tich hiéu thic P(x; y; z) thanh téng cdc dai
lugng khong am;
o Sit dung phuong phdp dén bién;

» Sit dung bdt ddng thitc Schur duéi dang

GQxyz
x4 y+z
12 cdc s6 thue ducrng}:

My + yz+2x0) = +{x+y+z)? (trong do x, y, z

2) Céic ban sau cd 18 gidi tot han cd:

Ha Noi: Trdn Diic Minh, Dé Van Diic, 10A2, Trinh
Ngoc Duong, 11A1 Todn, khéi PTCT, DHKHTN,
DHQG Ha Noi; Hai Dwong: Pé Duc Tai, 11T1,
THPT chuyén Nguyén Trai, Trdn Vdn Hanh, 10A5,
THPT Ninh Giang; Vinh Phic: Nguyén Huy Hodng,
Mac Thé Truimg, Vdn Manh Tudn, 10A1, THPT
chuyén Vinh Phic; Nam Binh: Nguyén Quée Dai,
11 Todn, THPT chuyén Lé Hong Phong; Nghé An:
Tdng Vdn Binh, 9B, THCS Ly Nhat Quang, Do
Lucng, Hoang Biic Hdi, Ddang Tudn Anh, 11Al,
THPT chuyén Phan Boi Chau, TP. Vinh; Quang Tri:
Nguyén Thic Vi Hoang, Lé Tam Thw, 10 Toin,
THPT chuyén Lé Quy Don, TX. Dong Ha; Gia Lai:
Tit Pitc Phong, 11C3, THPT Hing Vuong; TP. Ho
Chi Minh: V4 Van Tudn, 10 Toan, PTNK, PHQG
TP. Hé Chi Minh, Lé Minh Triét, 11CT, THPT
chuyén Lé Hong Phong. |
HO QUANG VINH

% Bai I-4. Cho bdng 6 vudng kich thuce
5 x 5. Héi c6 thé 16 mau 16 6 vudng con cua
bdng sao cho trong bdt ki bang con 2 x 2 ndo
ciing chi ¢é khéng qua 2 6 vuéng con ditge 10
mdu hay khéng?

Loi giai. Gia sir ta co

w thé t6 mau 16 6 vudng
* con cua bang 6 vubng
m kich thude 5 * 5 sao cho

trong bz’Elt ki bang con 2
2 nio déu co khéng qua 2
& wvudng con duge to
mau.

* | % | & | &

+ | +

I

Khi d6, trong bang con 4 x 4 nim & goc trén
bén trai (bang cd vién dam) s& c6 toi da 4 x 2
= 8 & duge td mau (do bang dugc hgp thinh
boi 4 bang 2 x 2 dfc lap). Suyrad 9 6 khéng
ndm trong bang 4 x 4 vira néu phai cé toi
thiéu 16 — 8 = 8 6 dugc 16 mau. Vi mdi bing
2 x 2 deu cd khong qua 2 & vudng dugc td

TOAN HOC
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méu nén trong 3 6 danh ddu + phai c6 it nhit
1 6 khéng duge t6 mau. Suy ra trong 9 6 nay
phai c6 ding 8 6 dwoc t6 mau va trong 36
danh diu + phai c6 1 6 khong duge t6 mau.
Do d6, mdi 6 danh dau * déu nam trong mgt
bang 2 x 2 ma trong bang do da ¢ 2 6 dugc
t6 mau nén tat ca cac 6 danh dau * déu khong
duoc t6 mau. Suy ra, trong bang 3 x 3 ndm ¢
gbc trén bén frai phai co 8 6 dwoc t6 mau.
Khi do, ton tai bang con 2 x 2 (cta bang 3 x 3
vira néu) co it nhat 3 & duge t6 mau. Diéu nay
méau thudn voi gia thiét trong moi bang 2 x 2
chi co tbi da 2 6 dugc t6 mau. Vi vay, khdng
thé t6 mau 16 & vuong con cua bang 6 vudng
5 x 5 sao cho trong bat ki bang con 2 x 2 nao
cling chi c6 khéng qué 2 6 vudng con duoe
to mau, O

< Nhin xét. Co 37 ban tham gia gidi bai nay véi
phuong phép phén chia bang 5 x 5 thanh cdc phén
khéc nhau, sir dung nguyén tac Dirichlet va deéu cho
céu trd 1 dung 13 " Khéng thé". Tuy nhién, da so
con lap ludn dai dong, dua vio nhicu ki hiéu gy kho
hiéu va phirc tap. Mdt s6 ban con chi ra duge rang
néu thay "16 & vudng" bai "15 & vudng" thi co thé td
mau dugc theo yéu cdu bai ra.

2) Céc ban sau ddy cé 1&i giai gon géng hon:

Nam Dinh: Nguyén Quic Dai, 11 chuyén Toan.
THPT chuyén Lé Hong Phong; Phi Tho: Nguyén
Ngoc Trung, 9A1, THCS Lam Thao; Vinh Phac:
Nguyén Hai Ha, 10A1, THPT chuyén Vinh Phic;
Thanh Hod: Hodng Kién An, 9E, THCS Bac Son,
Sim Son; Biic Giang: Lé Trung Kién, 12 chuyén
Todn, THPT chuyén Bic Giang;TP. H6 Chi Minh:
Lé Minh Triét, 11chuyén Toan, THPT chuyén Lé
Héng Phong; Phi Yén: Nguyén Hai Viér, 10A1,
THPT Luong Vin Chanh; Gia Lai: Tir Diec Phong.
11C3, THPT Huing Vuong.

PHAM THI BACH NGOC

% Bai I-5. Trén mat phdng, cho mét s6 diém
mau dé va mét sé diém mau xanh. Nguot ta
néi cdc diém khdc mau véi nhau sao cho hai
diéu kién sau dugc déng thoi thoa man:

1) Méi diém mdau dé dugc ndi véi it nhdt mor
diém mau xanh;

2) Méi diém mau xanh dwgc néi véi 1 hode 2
diém mau do.

Chitng minh rdng c6 thé xda di khéng qua mot
mita s6 diém (trong sé cdc diém da cho) sao
cho véi cdc diém con lai, méi diém mau xanh
duge néi véi diing mot diém mau de.

Léi gidi. (Dua theo 101 giai cua Vil Hitu Tiép,
12 Toén THPT chuyén Thai Binh, Thai Binh)

https://tieulun.hopto.org



hittps:iwww. facebook. com/letrungldenmath

hitps:iisites. google.com/site/letrunglienmath

Gia st m va n tuong mg la s6 diém mau xanh

va so diém mau do di cho (m, n e N

Ta goi mét diém mau xanh 1a diém xanh loai 1

néu nd dugc noi véi ding 1 diém mau do va la

di€ém xanh loai 2 néu n6 dugce noi vai dung 2

diém mau do.

Gié sir x 1a s6 diém xanh loai 1 va y la sé diém
; n

xanh loai 2. (x,ye N,x+y=m). Dat k = [5j|

Ta goi mdt phuwong én xda cac diém la phuong
¢n tof néu vai cac diém con lai, mai diém mau
xanh duge ndi voi ding mot diem mau do, va
trong cac diém bi xda co dung k diém mau do.
Xét phuong 4n xda diém sau: Xo6a k diém mau
do tiy ¥ va xda cac diém mau xanh sau day:

A 2 - s A + 4 = o
— Tat ca cac diém xanh loai | ma moi diém
déu dugce noi véi diem mau do trong sb k diém
da bi xoa;
— Tat ca cac diém xanh loai 2 ma méi diém
déu duge noi véi 2 diém mau do trong so k
diem da bi xoa;
— Tét ca céc diém xanh loai 2 ma méi diém
déu khong noi véi diém mau do nao trong s6 k
diém da b1 xoa.
Dé thay. phuong an x6a diém néu trén la mét
phuong an tot.

Nguoc lai, dé thay, trong mdi phuong an tot,
" ‘. =2 w * . - 2= - A
cung vdi k diem mau do bi x6a ta phai xoa tat
4 . I . . . £ e -
ca cac diem mau xanh c¢od tinh chat nhu da mé

ta o trén,

- : v R 2 . A .
Tir d6 suy ra, c¢6 tat ca C{ phuong an tot va:

— Méi diém mau xanh loai 1 sé& bi xda trong
CE-) phuong an;

~ MGi diém méau xanh loai 2 s& bj x6a trong
(Cx_3 + C_,) phuong 4n.

Do d6, téng s6 diém xanh (ké ca lap) bi xéa
trong tat ca Cf phuong an tot la:

&= xC e i )

Suy ra, theo nguyén li Dirichlet, phai ton tai
mot phuong an t6t ma trong do s6 diém xanh

bi x0a khong vuot qua = EIE“‘

pé y rang C'_! élzcﬁ v Ot o = %Cf,,

[

PUONG KHUAT

1.(3.07). Trong cic bai toan hinh hoc khéng gian
thuding gip céc bai todn phai v& thém hinh phu
(cdc yéu to dudng vuong goc, phan gidc, v.v...)
dé giai todn. Tuy nhién khi v& thém hinh nhu vay
thi nhiéu dudng thang trd thanh bi che khuat,
mong khi dé & cic ¥ ching minh trude ta da vé
né 14 nét lién. C6 nhiéu bién phép cho rang:

1. V& lai hinh khic dé ching minh (gia si
hinh v& rac réi, va bai lam nhiéu ciu thi rit mat
thoi gian).

2. VE hinh ra gidy nhdp trudc, sau ddé mdi vé
vio bai lam (nhu vy ban phai lam xong bai
todn dé & ngoai thoi méi duge trinh bay trong
bai lam).

3. Céc nét vé thém sau khong anh hudng dén
hinh v& va két qua cua cic ¥ di chitng minh
trudc mac dit nd da che khudt cdc nét v€ trude.
Ban thay ¥ kién 3 la ding hay sai, phuong phdp
cta ban nhu thé nao? Toa soan chd giai ddp cua
cédc ban gl vé.

MAI CUONG
(THPT C Binh Luc, Ha Nam)
; , 1 M
tacors T2 =f§. Két hop diéu nay véi &< =
duge r+ k= i , nghia 1a phuong an tét nay

thda min yéu cau dé bai. O

4Nh{in xét: Trong sO cdc ban tham gia giai bai chi
chd ban I'f Hiru Tiép cb 1bi gidi ding. Céc ban khac
cho l&i giai sai, do chua cd hinh dung ding vé cédc
phwong 4n ndi c6 thé cia hé diém xanh — dé da cho.
Cé mdt ban dd chieng minh dé bai sai bang cdch chi
ra mét_cdch xda thoa mdn yéu cau "voi cde diém con
lai, moi diém n;ﬁai xankh d}r{_.fc nai vebi diing mar diém
mau do" va déng thoi 56 diem bi xéa lén hon nira
ting sd diém da cho 17

NGUYEN KHAC MINH

TOAN HOC
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TS. NGUYEN VAN VONG Phé Téng Giam dée kiem
GS. DOAN QUYNH Téng bién tap NXB Gido duc
PGS. TS. TRAN VAN HAO NGUYEN QUY THAO

HOI DPONG BIEN TAP
Téng bién tap : PGS. TS. PHAN DOAN THOAI Phé Téng bién tap : 1S. PHAM THI BACH NGOC
Thu ki Toa soan : ThS. VU KIM THUY

TS. TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, TS TRAN NAM DUNG, TS. NGUYEN MINH DUC,
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PGS. TSKH. DPANG HUNG THANG, PGS. TS. VU DUONG THUY, GS. TSKH. NGO VIET TRUNG,
ThS. HO QUANG VINH.

TRONG SO NAY
Danh cho Trung hoc Co s¢ — For Lower @ Tinh toan cich nao — How to Calculate
Secondary Schools Mai Tédn Bat -Dung may tinh CASIO
Nguyén Pite Truong — V& bai toan IMO fx-bTOMS dé giai phuong trinh va hé
14n thu 44 phudng trinh dong du

Chao IMO 2007 - Dgt 3

Ldi gidi dé thi tuyén sinh vao 16p 10
THPT chuyén Lam Sdn, Thanh Héa ndm
hoe 2006-2007

D& thi tuyén sinh vao ldép 10, THPT
chuyén Lé Khiét, Quang Ngai nam hoc

Pé ra ki nay — Problems in This Issue
T1/367, ..., T9357, L.1/357, L2/357

Giai bai ki trudge — Solutions to Previous
Problems

(iai cac bai cia s6 353.

90 ®© © 00
0 ©6 ©

2006-2007
" . Giai bai Chao IMO 2007 - Dot 1
Chuan bi thi vao dai hoc — University
Entrance Preparation 220 S
Nguyén Anh Dun — Mgt s6 dang toan vé x h_u . ?’ Lira le o
cuc dai, cue tidu cua ham sé Mai Cudng - Duong khuat
Thi sitc trude ki thi — Dé s6 2, Giai dé s6 1 Bia 1. Anh Héng Vinh.
Phuong phéip giai toan — Math Problem Bia 3
solving 5 —
Nguyén Ldi — Phudng phéap giai mot dang Cﬁu IE‘“,: il DadcOIRR
bit dang thitc lugng giac trong tam giac Giai tri todn hoc — Math Recreation
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[ Giai dap bai:

Yui Tét voi L
Ban cO dién twr doi mau

Giéi tri toén hoc _/ .

Vi cb 8 hang (8 cot) nén dé ddi mau tat ca cac -
hang (cac cét) thi can it nhat 8 quan. Co rat %
nhiéu cach dat quan tuan theo ding luat chaoi. Hinh
bén la mét cach Ha co thé dat.
Nhan xét. Hai ban Nguyén Thu Thdy, 10 Toan, ob
THPT chuyén Nguyén Tat Thanh, Yén Bai; Nguyén
Thanh Hoan, 11A1, THPT Khoai Chau, Hung Yén *s
c6 di giai dung va giti sém. .
BINH NAM HA

%%@%@ﬁ%@@@%@@@@@% @@@%%&

el

e |

X
F s M Cacban giai dung va gui sdm duge nhén qua:

D6 Bure Tho, 11 Li, THPT Nguyén Tat Thanh, Yén

C Bai; Nguyén Thi Thanh Tam, 11B, THPT chuyén

aU ]aC bo Tuyén Quang, Tuyén Quang; Hoang Van Huy,

: 11 Toan, THPT chuyén Béic Giang, Bac Giang;

Tran Phuc Dat, 10 Toan, THPT chuyén Hoang Van

Giai dap 6 chir: Thu, Hoéa Binh; Nguyén Thanh Hoéa, 10A2, THPT
Phan Binh Phing, Ha N&i; Trdn Van Ngoc Téan

m %ldﬂ/ é&& ﬂédp L&p 12/1, THPT Hoang Diéu, Dién Ban, Quang Nam;

Pham Thi Thay Nga, thén Nhuéng, Yén Trung, ¥ Yén,

L i Nam Binh. o
I : l _ vU 5O QUAN
A
(n[c[u[d]n]w~ L]v]c
L|A[N|[S|O|N lulr|ul
A Pi_w T|O
A|S|E
X|ul&k|T
T|H E
P|1|N|H
|C|H|A
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TRAN TRONG GIGI THIEU BO SACH GIAO KHOA TIN HOC MO

+ Quyén 1, 2 va 3 danh cho cac Idp 3, 4, 5, cap Tiéu hoc:
CUNG HOC TIN HOC

Hay hoc Tin hoc dé vua hoc vira choi véi may tinh

® Dy |a bs sach Tin hoc duge bién soan theo chuong frinh méi
nhéit do B8 Gidio dyc vé Déo tgo ban hanh. Ngodi ra, sach con
gi6i thiéu nhiéu phén mém tré choi héip dan gidp céc em via
choi vira hoc mét céch hiéu qua.

® B sach duoc thiét ké theo phong céch hién dai két hop véi
nhiéu tranh @nh minh hoa hdp dén.

® Nai dung duoc trinh bay phi hop véi lga tugi hoc sinh Tiéu hoc.

+ Quyén 1, 2, 3 va 4 danh cho cac Iép 6, 7, 8, 9 cap Trung hoc co s6:
TIN HOC DANH CHO TRUNG HOC CO SO

® Dy la1 b séch Tin hoc duoc bién soan theo chuong trinh m&inhétdo — [REEEEEEEEEEES
B& Gidio duc vé Déo tao ban hanh, la b sach gigo khoa chinh théng

déu tién dainh cho lta tudi hoc sinh THCS. TIN HOC
® B6 sach duoc thiét ké theo phong cach hién dai két hop véi nhiéu 'mm&ﬁz”
franh fmh minH I’m hap dan ] : d : h B

@ Ni dung duoc frinh béy phis hop véi lia tudi hoc sinh THCS, trang bi
cho céic em cong cy dé hoc 18t cc mén hoc khac.

DIA CHi LIEN ni:
CAC BON I TAP THE BAT MUA SACH THEO BIA CHi
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