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Hinh 6: Epixycloit véi k =3,33  ~ Hinh 8: Epixycloit véi k =3,75
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Hinh 7: Epixycloit voi k =4,5 Hinh 9: Epixycloit véi k = 2,4
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BUONG CONG E€-PIXY-CLO-IT

TRAN DINH VIEN
|H(:|' .\-r_.'f ]

1) Pinh nghia. Trong mat phing Vi hé
toa do Dé-cic vuong géc Oxy cho dudng
tron ¢6 dinh % tam O, ban kinh 0OA =a. Xét
dudng tron €' tam O, ban kinh O'A’ = b tiép y
x(ic ngoai véi dudng tron ¢ va mot diém M 1y
xdc dinh trén duong tron €. Khi cho dwdmg
wron € lan khong triet irén diweng tron € B [ ' X!
(ma % luon ti€p xic ngoai véi ¢) thi quy :
dao (duong di) cua diém M vach nén mot
dutmg cong, goi la duong E-pi-xy-clé-it. 5 A x
2) Phuong trinh. Gia sir tai thoi diém ban
ddu dudmg tron ¢ tiép xic voi dudng tron ‘¢
tai diém A(a, 0) v M tring v6i A. Cho duding
won 6 ' lan khong truot trén dudng won ¢ Hinh 1
dén vi tri c6 tiép diém N thuge 00", Lic do
géc (OA, ON) = i (radian). (tinh ca sO vong
quay). Tai vi tri nay lap he tryc toa do Oy’ sao cho o0+ 11 ox va ©'y 11 0y. Dudng tron ¢ cit
tia O’y tai A’ va cét tia dé1 cua O'x’ tai B’ (hinh 1). Dat géc (O'N, O'M) = u (radian) va gdc
(O'M,0°A’) = v (radian).
Ta ¢6 (0'B.O'N) + (O'N.OM) + (OMOAY==+2mn, m € Z Vi (OA,ON) = (O'B.O'N) +
Inm. n € Znén (OA,ON) + (O'N.O'M) + (OMOAY=n+2sthayt+u+v=n+2sm, 5 € & 11
Vi ¢ ' lan Khong trugt trén ¢ nén ta co
do dai d( MN ) cua cung MN bing do

dii d(AN) cla cung AN (tinh ca s0
vbhg quay clia u, t), hay 1a bu = d( MN )
i :d{;m):u::}uzﬂr.i_)iuk=E
% % b b
duwoc o= ki (2).
Tir (1) va (2) tinh duge
—y=(14ky—n— 25T (3)

Hinh 2 v&i k = 1 Budng Cardioide Hinh 3 :voik=2 Tacd: E;.O_" = ((a+b)cost (a+b)sint)

Tir (3) 6 O'M = (bcos(—v) ; bsin(-1))
i _% |

P = (—beos(1+k)t 5 —bsin(1+k)t)
Goi (x, y) 1a toa do cua M trong he toa
d6 Oxy thi OM = (x, y). Tur hé thuc véc-
X td OM=00"+O'M suy ra dugc phuong
Hirh 4 :v6ik =3

<

inh theo tham s6 1 cua dudng cong
E-pi-xy-clo-it la:
; ( J',r:(a+b)coar—bcus{i+kﬂ i)
L [y:(a+ b)sint —bsin(1+ k)
voire R
Khi vé duong cong ¢ dua vao he thite (4), tmg v6i mbi gid tri cha 1 ta xadc dinh dugc toa do (v, ¥)
cia diém M

NS

{Xent tiép trang 3
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Danh che eae t'mn v
TRUNG HOC CO SO

-
. 'g &
Da sd-edc h sml"-thu hing wing khi gap

cdc bai todn hinh hoc yéu cau -:,erng minh cédc
he thic hinh hoc bac hai, "h{:-ac tim gid tri cdc
biéu thitc hinh hoc bac ite ;

Bai viét nay trigh, y,eaa_;lh gidi mot s6 bai
todn ching minh mot hé thic hodc tim gid tri
biéu thic hinh hoc dang ab + cd dinh cho hoc
sinh 1&p 8 khi chiura hoc dén dudng tron.

I. Céc bai toan co ban

Dé giai quyét bai toan dang néu trén ta thudng
ding dén : dinh Ii Pi-ta-go, dinh Ii Ta-lét, dinh
nghia va tinh chét cia hai tam gidc dong dang.

Ngoai ra cic bai todn co ban sau cé thé gidp
tim ra phuong hudng giai.

Bai toan 1. Cho tam gide ABC. Dung géc

ABD=ACB véi D trén tia AC thi ACAD = AB’

Chimg minh. c
(h.1) AADB <> AABC
AD _AB I
nen
AB_AC
= AC.AD = AR, ; 8 r’
Tucmg i néu Hinh 1

ACE = ABC V6i E
thuoc tia AB thi ta cé ABAE = AC.

Bai toan 2. Cho tam gidc ABC. Dung géc
ACD = ABE vdi D trén tia AD va E trén tia AC
thi ABAD = AC AE.

Chitng minh. (h. 2)

AABE v AACD nén
AB  AC
AE ~ AD

= ABAD = AC AE.

H¢ thic trén vén
ding néu cho tam gidc

ADE va ding géc AEB = ADC nhu & hinh 2.
Trudng hop riéng cia BT2 12 BT3 sau (h. 3) :

Bai todn 3. Néu trén cdc canh ciia géc BAC
ké BE | AC va CD [ AB thi ABAD = AC AE.

Hinh 2

MOT S0 BAI TOAN VE TiCH
S0 B0 HAI DOAN THANG

DANG VAN BIEU
(GV THCS Déng D, Gia Lam. Ha Néi)

A B D B H i
Hinh 3

II. Cac bai toan tim biéu thic hinh hoc
dang ab + cd

Ta sur dung cédc bai todn co ban néu trén dé
giai cdc bai todn phiic tap hon ¢é chita biéu thic
dang ab + cd.

Bai todn 4. Cho tam gide ABC vudng ¢ A voi
diomg cao AH. Goi E, F ldn luitgt la chan duong
vuong géc ke tx H dén AB, AC thi ABAE +
AC AF = 2EF°.

Chimg minh. Vi ABH=H;va ACH=H,
(h. 4) nén 4p dung BT1 cé AB.AE + AC AF =
AH® + AH® = 2AH*. Vi AEHF la hinh chi nhat
nén AH = EF suy ra dpcm.

Bai toan 5. Cho hinh binh hinh ABCD. Goi
E, F ldn lwot 1d hinh chiéu cita C lén AB, AD.
Chiing minh rdng AB.AE + AD.AF = AC*

Chitng minh : D& van dung duoc BT3, ké
BH 1 AC va
DK 1 AC (h. 5), ¢6
ABAE = AH AC ;
AD AF = AKAC.

Cong theo timg vé
hai dang thic nay
va chd y ring AH =
CK ta c6 diéu phai
chitng minh.

Bai toan 6. Cho
hinh thang can ABCD véi AD /f BC, AB = CD.
Chitng minh rdng : _

AB*+AD BC = AC*

Chiing minh : Dung gbéc ABE = ACB (h. 6)
vai E thuoc AC dé van dung du-:m BT1. Ta cé
AB* = AE.AC (1). Dé thiy B, =

Hinh 5

C] va Cz-—[l“l' O
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TIENG ANH QUA CAC BAI TOAN

BAI SO 65

Problem. Two flag poles of different heights
are situated a small distance apart from each
other. Find all points on the ground where a
man can look to the elevation of the flags at
equal angles.

= 90", Hence P lies on the circle with diameter
CD. Conversely, it is easy to check that

PA_ A
PB BB
this it follows that the rectangular triangles

for all points P on this circle. From

tion. i
AF Ty S:Iuﬂmge PAA’ and PBB’ ar§ms1mi1‘£_;r‘, ence SAPA’ =
¥ f;’f the foots and £BPB’. R N &
A ,.” A, B the Tir méi: TR e -
[\\ / tops of the flag B ;
) | 5 flag poles. i B e
R let P be a Eoeo =CSROE . O
\ o e different = kﬁ au (tinh tir)
e height = it m e -
> ground from . Wi s ;
which a man Situate = dla_lt @ vi tri (dong tir)
can ses. Ad"  Apatt = riéng ra, Xa ra (pho tu)
and BB at equal angles. That means each other = lan nhau
/APA’ = ZBPB'. glmund = mit dat, nlcn
; 53 , elevation = sungude 1én, do cao
Hence the rectangular m;lg}es PAA and PBB" op = ik chap
are similar. It follows that ~——~="— is aconstant, ~ ™21 = c6 nghia (dong 1)
PB BB similar = dong dang, tuong tu
If P does not lie on the line AB, we draw the draw = v& (dong tu)
bisectors of the internal angle and the external  bisector = dudng phan gidc
angle at the vertex P of the triangle APB. These internal = bén trong (tinh tir)
bisectors meet the line AB in points C and D  external = bén ngoai (tinh L)
o CA" DA _ PA d;pf:nd = phli thur};wlc (dong tir)
CB_ DB _PB choice fSl.I wachon
Therefore, C, D does not depend on the Bamverscln b eniae bt (phf' n:r)n
choice of P. On the other hand, we have ZCPD NGO VIET TRUNG
2 A ni z Tir (3) co
-
MOT SO BAI TOAN... e e

" ...nén ACBEwAACD
CR . AC
:> —_—— ——
CE AD
= AD.BC=AC.CE (2)
Tue(l)va(2)co

AB* + AD.BC

= AC(AE+CE)

= AC? (dpem).

Bai toan 7. Cho tam gidc ABC vudng & C.
Ldy diém E trén duong cao CH. Ké BD L AE tai
D. Chitng minh rang :

a) AEAD + BA.BH = AB®

b) AE.AD - HA.HB = AH’

Chitng minh. Ap dung BT3 c6 AEAD =
AH.AB (3)

AB(AH+BH) = AB’
Tir (3) cilng co6
AEAD - HAHB =
AH(AB-HB) = AH.
Cic hé thic hinh
hoc rit da dang. Viéc
tim ra ching thy thudc va diéu kién cu thé ciia
bai todn va su linh hoat, sdng tao clia ngudi giai.
M cdc ban thir stic véi cdc bai tap sau
Bai 1. Cho tam gidgc ABC véi cdc duang cao
BE, CF cdt nhau tai H. Chitng minh rang :

BE.BH + CF.CH = BC*.

Bai 2. Cho tam gidc ABC vudng tai A vai
ducng cao AH. Goi HD, HE lan luot la cdc
dudng cao cita tam gidc ABH, ACH. Ching
minh rdang : AH’ = ADAE.BC.

Hinh 7
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TAI SAO
PHUONG TRINH BAC 5
KHONG GIAI PUOC ?

PHUNG HO HAI
(Vién Todn hoc)
Lhung ta déu bl{![ phuong trinh bac khong qud
4 déu c6 thé giai duoc bing can thirc tuy nhién
phuong trinh bac 5 khong phal luén giai duge
bang can thitc. Diéu nay da duoc N. Abel, mot
nha toidn hoc Na Uy chimg minh ddu thé ki
XIX. Sau dé mét thai gian ngén E. Galois, mot
nha todn hoc Phdp da dua ra mot phuong phdp
méi khong nhimg gidi quyét tron ven tinh
khong giai dugc bang can thitc clia cdc phuong
trinh bac 5 tdng quat ma con dua ra mét tiéu
chuan cho biét khi nio mét phuong trinh da
thitc tong quat gidi duoc bing can thic.

Nhiing ¥ tudng cta Galois van con duoge ding
dén tan ngay nay trong nhimg linh vuc sau sic
nhét cla todn hoc.

Muc dich clia bai viét nay 1a gidi thiéu cho
cic ban hoc sinh phé thong li lhuyé[ Galois
trong viéc g;m phuong trinh dai s6. Vi khuén
kho bai bdo nén nhiéu ménh dé duoc phdt biéu
dudi dang bai tap.

1. Thé nao la giai phuong trinh dai so

Giai mot phuong trinh dai s6 b.sing cdn thie
1a tim cdch biéu dién cdc nghiém cua phuong
trinh d6 bing mot biéu thife dai s chi chia cic
phép todn cong, trir, nhan, chia v khai can cia
cdc hé s6 cua phuong trinh do.

Trong lich sir cla todn hoc, viéc giai phucrng
trinh luon 1a dong luc coa sy phdt trién. Pau
uen cdn phéi néi dén s6 vo ti. Xét phuong trinh

— 2= Nghlém cla phuong trinh nay 1a

J2 . Ta biét 2 1a mot s6 vé ti. Ti€p theo ta

xét phuong trinh x* + 1 = 0. Phuong trinh nay
khong cé nghiém lhl_IC. Trong mot thai gian dai
nguoi ta chi dimg & d6. Tuy nhién dén thé ki
XVI khi gial phuong trinh bac 3, ngudi ta phdt
hién ra rang trong nhiéu trudmg hgp nghi¢m
thuc cuia phuofng trinh nay bi¢u dién dugc trong
dang biéu thifc ma dudi diu can bac 2 ¢6 s6 am.

Tir d6 ngudi ta nghi dén viéc col V-1 1a 56, goi
né la s ao (tieéng Anh "imaginary — tudng

tugng”). Tir s6 4o ta xdy dung cdc sd phitc.
Thong thuong tap cdc s6 phic duge ki hiéu la
C va duge goi la trudng sé plikc. Thuat ngir
truong sé dung dé chi mot tap hop s6 T ma trén
dé khi thuc hién cic phép toin cong, trir, nhan,
chia thi két qua lai 1a s6 thuoc 7.

Cac vi du quen thudc vé truong so 1a trudng
s6 thuc, ki hiéu 1a R, truong s hitu 1, ki hiéu
la . Ta c6 thé xay dung cdc vi du khic vé
truong s6 nhu sau. Xét tap hop tét ca cdc so thuce
dang a+b~/2 . D& dang kiém tra ring tong, hiéu,
tich, thuong (véi méu s6 khdc 0) ciia cdc s6 co
dang nhu vay lai la nhimg s& ¢6 dang nhu vay.
Ta két luan ring tip hop {a+bﬁ|a,be@} la

mot truomg, ki hiéu 1a Q[/2]. Tuong t ta o thé
thay 2 bing bét ki s6 khOng chinh phuong nao.
Hon thé nira ta c6 thé thay cic s& duong | bing cdc

s6 am, ching han ta c6 trudng s6 Q[v-1].

Bai tap 1. Chiing minh rang mai iruomg sé
chita tdp s6 tw nhién luén chita trong né tdp cdc
56" hitu tf. Néi cdeh khdc, tdp cdc s6 hitu 1f ld
trudng sé bé nhdt (chica tdp so e nhién).

Quay lai voi phuong trinh P=-2=0. Phuong
trinh nay khong cé nghiém trong trudng s6 hitu
ti nhung c6 nghiém trong trudng so Q21.
Tuong ty, phuang trinh x* + 1 khong cé nghiém
trong [E nhung cé nghiém trong C. Vay bdng
cdch mo rong mot truong sé ta c6 thé lam cho
mot da thic véi cdac hé sé thude truong dé cé
nghiém. Cu6i thé ki XVIII K. Gauss da chiing
minh dugc rang moi da thific déu cé nghiém
trong trudng s6 phirc.

Tuy nhién dé mot phuong trinh ¢é nghiém ta
khong nhat thiét phai mo rong 161 tan truong sé
phiic. Xét phuong trinh x —4x +2 = 0. Dé thiy
phm:mg trinh nay c6 3 nghiém thuc va 2 nghiém
phtic 1a hai s& phitc lién hop. Bdng cach trong
tu nhu trén ta c6 thé md réng uudn;: } bai mot
nghiém o nao dé ciia phuong trinh +* — 4x + 2 =
0 va ki hiéu nd la Q[e]. Phat biéu mot cach
chinh xdc, Qlal duge dinh nghia la trucnmg sé
nho nhdt trong Cchita Qva' o Mot phidn tlr
cia Qla] duge biéu dién bang mot bidu thic
dai s6 chi chifa cdc phép todn cong, trir, nhan,
chia cia o va cdc s6 hitu ti. N6i cdch khiéc,
ching 1a cdc phan thic dai sé vai hé sé hine 1l
theo a.

Bai tdp 2. Clung minh rang Qla] vét a la
nghiém ciia X' - 4x + 2 = 0 g tdp hop cdg s6 ¢é
dang aj+a,a + .. + asctrong dé a;, ... as € .
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Néi céch khdc, cdc phin tr cia Q[c] 1a céc
da thic theo o v6i hé s6 hifu ti.

Truong phan ra. Ta biét rang da thic X - 4x
+ 2 ¢6 1 nghiém o trong trudng K; = Qfa].
Nhur vay ta c6 thé chia ¥ —4x+2chox—ava
thu duge mot da thitc bac 4 ma h¢ s6 cia né la
céc s6 thuoc K. Ta lap lai qué trinh nhu trén va
sau nhiéu nhit 12 4 budc ta thu dugc cdc trudng
K,2K;2K; 2K, > ( matrong K, da thitc
© — 4x + 2 ¢6 di 5 nghiém. Ngoai ra tir cich
xdy dung ta thiy mot phan tir cua K la cac da
thiic theo céc bién 1 cdc nghiém cua da thic e
_ 4y + 2. Vay K, la trudng nho nhét chia cic
nghiém cua da thic P(x) = x —4x+ 2. K, dugce
goi la ma rong phdn rd cua @ bai da thite P(x)
v6i he s6 hitu ti.

2. Nhém cic tu ding ciu cua truong

Cho K va L la hai trudng s6. Mot dnh xa ftir K
vao L dugc goi 1a mot dong cdu truong néu no
thoa man fll) = 1, fix +y) = flx) + fly) va flxy) =
fi)fly). Dé thdy dnh xa déng nhét luon la mot
déng cfu trudng. Tir dinh nghia cua déng cau
trudng, ta c6 fin) = nf{1) =n, tir d6 flm/n) = m/n.
Vay mot déng cdu clia hai trudng s6 chifa tap ]
tu nhién luén bién tap s6 hiru ti Q thanh Q.

Mot déng cdu cla cdc trudng so luon la don
4nh. That vay, néu f : K — L la mot dong cédu
trudng va fla) = f(b) véi a # b, thi fla - b) = fla)
—ﬁb}=0maa—b:¢(},nenﬁ1)=

s

clia déng céu trudng.

Déng cdu trudng f: K — K goi la tu déng céu
truong . 4

Mot déng cdu trudng s6 dong thoi la mot song
dnh duoe goi 1a mot dang cdu truong. Khi do,
anh xa nguoc ciing la mot dang cdu trudng (tai
sao 7 ban doc tu chimg minh).

].f(a—b)=0 mau thuin vdi dinh nghia

Vi du 1. ® Anh xa z+>7 bién mot 56" phite
thanh 56 lién hop véi né la mor i ding cdu
tricong cdc so phitc.

e Anh xa a + b2 s a-b2 la mot we
ddng cdu cua triong @[\5 i ;

Hai vi du nay la mot trudng hop dac biét cua
bai tap dudi day (dua vao BT 1 dé giai)

Bai tap 3. Cho P(x) la mét da thiic bdt kha
quy trén truong Q. Gid sit oy va o la 2 nghiém
khde nhau ciia P(x). Chiing minh rdng ton tai

duy nhdt déng cdu tmwong Qo] — TQlay]
bién a; > @ va déng cdu nay 1a mot dang cdu.

Nhan xét. Bai tap trén cho phép ta xay dung
cdc déng cdu trudmg khong tam thuong. Bing
céch xét hai nghiém phéan biét cla da thic bt
kha quy P(x) ta cé mot dong ciu truong Qo ]
— C, trong dé o, > a,. Ta goi dong cdu nay
1 mot md rong ciia déng cdu tim thuong nhing
truomg @ vao truong C.

CAu triic nhém. Tap hop cdc t dang cau cla
mot truong c6 cdc tinh chét sau day : néu gvaf
[ hai ding cdu thi tich g= f (thuc hién f o1 dén g)
lai 1a mot déng ciu, énh xa nghich dao clia mot
tu diing cdu cling 1a mot ty dang cdu. Ta 201 mot
tap nhu vay 1a mot nhém. Nhém G cic oy déng
c4u ciia truong K duge goi 1a nhém Galeis cua
K trén . Ta c6 thé mé rong khdi niém nay
bang cich thay @ boi mot truong bat Ki.

Vi du 2. Trong cdc md rong o vi du I rin
nhém Galois tuong g cé 2 phan 1t G = {e, f},
dnh xq déng nhdt e va mét dnh xa f €6 tinh chat
binh phuong ciia né la dnh xa dong nhdt, nghia
lafi= fof =e.

Bay gid ta xét trudng hop K 1a mét ma rong
phan rd ciia Q@ bdi da thiic P(x) vi hé s6 hitu 1l
nhung khong c6 nghiém hitu ti. Ta nhan thay
ring cdc tu déng ciu cha K khong lam thay doi
da thitc P(x) vi cdc hé s6 cna da thifc ndy la cac
s& hitu ti. Tir d6 néu f1a mot ty dong céu cua K
vi o, 1a mot nghiém ctia P(x) thi o = flogy) lai
12 mot nghiém cua P(x). Mat khic, mot déng
c&u trudng luon 1a mot don dnh, vay cde re dong
cdu ciia K sé hodn vi cac nghiém cua da thic
P(x). Ta da biét ring cdc phdn tir cua K 1a da
thitc theo cdc bién 1a nghiém cia P(x). Vay, mot
tu déng céu clia K 1a mot dang cdu va duge xdc
dinh mot cich duy nhit boi mot hodn vi cdc
nghiém cua P(x).

Tuy nhién khong phdi moi hodn vi clia céc
nghiém ciia P(x) déu cho mot w ding ciu cla
trudmg K. Ta néi nhém G cée tir ding cdu ctia K la
mot nhdm con cla nhém cic hodn vi cia cic
nghiém clia P(x). Néi chung G c6 thé bang hodc
thue sur nhd hon nhom cdc hodn vi cla céc nghiém.

Nhoém Galois clia mot da thirc chifa tdt ca
nhitng thong tin cdn thiét vé tinh giai dugc cha
da thic ndy. Trudc hét ta hay tim hiéu mot s6
thong tin vé nhém Galois.

Theo Bai tap 3 ta c6 thé coi dang cav Qlay ]
— Qo] nhu la mot déng cdu tir trudmg

Qo] vao truong s0 phiic C. Dua vao nhin
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x€t sau Bai tap 3 khi thay truong Q@ bai truimg
Qlo, ], ta 6 thé tiép tuc md rong déng ciu da
¢ tir Qloy] — C dé cudi ciing thu duoc mot
dong cdu tir truong phan rd K bdi P(x) vio C.

Binh li 1. Cho K la truong phan rd cia @
boi da thite P(x) vai hé sé hitu 1. Goi G la nhém
Galois boi md réng nay. Néu a € K théa man
fla)=avéi moi f € G thi a la s6 hitu ti,

Chitng minh. Dé thdy moi s6 hitu ti déu bat
bién véi cdc tr dang cau cia K. Nguoc lai, xét a
€ K la mot s6 vo ti, ta chiing minh rdng t6n tai
mot dang cdu cua K khong bién a thanh a.

Theo gia thiét a biéu dién duge dudi dang mot
da thic theo cdc nghiém ciia P(x) va do d6 1a
nghiém clia mot da thie bat khd quy Q(x) bic
I6n hon 1 véi hé s6 hiu 1. Gia sir b 1a mot
nghiém khéc cta Q(x). Khi dé ta c6 mét dang
cdu trudng Qla] — Q[b] bién a thanh b. Theo
I luan & trén déng cdu nay cd thé md rong thanh
mot dong cdu tir K vao (. Ciing theo trén, déng
cdu nay co6 anh tring v6i K, nghia 1a t6n tai mot
tu dang ciu ctia K bién a thanh bma b # a.

3. Thé nao la giai phuong trinh béng can thiic

Néu da thitic ¢6 hé s6 hiru ti, ta cdn biéu dién
nghiém clia né qua cdc s6 hitu ti bing 5 phép
todn ndi trén. RS rang, ngoai phép todn 1ay can
thirc, cac phép todn cong, trilr, nhan, chia la déng
doi véi mot trudng nghia 1a két qua cdce phép todn
trén cdc phéan tir cia trudng lai 1a phin tr cla
truding (theo dinh nghia clia truding).

Xét mot truong s6 K. Phép 1dy can mot phin
tir clia trudng noéi chung khéng déng déi véi
truong dé. Ngoai ra gid tri ciia can khéng duoc
xdc dinh duy nhét. Vi du can bic ncla s6 1 trén

truong s6 phifc 1a n s6 phiic ma ta s& ki hiéu la
jL:JU‘= ]‘ E_-l i ] .éJ'i'—I L] lﬁc dé ‘I;:E= 1 V(ji f = Do 11
o o

Ta s& morong {0 thanh mot trudng 7" ma trong
d6 so 1 co day du tat ca cdc cin 6 bac n. Lic do
mo rong T boi can bac n (1a o) clia mét phén tir a
nao dé cua T (@ = «”) chita tdt ca cdc can khdc
ciagvichiia a=af,, af,.., ak,_;.

Chi ¥ ring md rong nay nho hon C vi ta bit
dau véi @ chit khong phai vai & . _

Cho mot truong s6 K. Ta néi L 1a mo réng can
(bac n) cia K néu L nhan duoc bang cich thém
vao K can (bac ») clia mot phan tir nao dé trong
K. Maét biéu thitc dai 86 ¢6 chifa can thic sé la
thuong cia tong cdc cin thic (v0i h¢ s6) ma
trong moi can thiic lai 1a mot biéu thac dai s& ¢
chifa cén thic khic. Nhur vy néu ma rong cin
lienuépT =T, cTycT, c..c T, thi mét
biéu thic dai s6 ¢6 chifa cin thiic ctia cdc phin
tir thude trudng 7' s& nam trong mot mé rong 71,
nao do.

Nhu vay ta c6 thé két luan : mét phirong trinh
trén truomg T giai duoc bdang cdn thiic néu tén
tai mét day lién tiép cdc ma réng can ciia T la
T=T,cThcT,c..cT, sao cho T,chiia
moi nghiém cua phuong trinh do.

Ngoai ra ta luén cé thé bo sung diy md rong
can trén thanh mot day mo réng cin ma trudng
cudi ciing 12 mét md rong phan ri cua 7. Nhur
vdy, néu mot da thifc hé s6 hiu ti 6 trudng
phan ra khong nim trong bit ki mot md rong
cin nao cua T thi nghiém cta da thic d6 khong
biéu dién dugc bang can thiic.

(Ky sau dang tiép)

9“0"6 CONGIi. f’Ta'f'\"f.'s‘ .’I.J-"l’a' :‘,;
3. Mot s6 dang duong E-pi-xy-clo-it
Hinh dang cta dudng cong ¢ phu thudc vao
gid tri cla ti s6 k = a/b. Xét mot s6 duomg cong
é voi k> 1.
a) Vdi k = 1, tic 12 @ = b, dudng cong & c6 PT
x=2acos! —acos2t | : X
i ¥ va gidng hinh trdi tim,
y=2asint-asin2t
goi 14 dutmg Cidc-di-o-it (hinh 2).
b) Vi k = afl = a v6i a > 1 la sd nguyén thi
dudng cong ¢ cé phuong trinh

x =(a+1)cost—cos(a+1)t

¥ =(a+1)sinr—sin(a+1)t
bi€u thi a cdnh hoa gidng nhu nhau ma khong
giao nhau bao quanh dudng tron tim O (hinh3
vai k=2, hinh 4 v6i k= 3, hinh 5 véi &k = 5).

Y Veik= g véi cdc s6 nguyén a > b > 1 thi

dudng cong € biéu thi a cinh hoa chin b cung

tron cta dudng tron ¢ duge chia thanh a cung
tron,cdc cdnh hoa nay giao nhau (& bia 1 : hinh
6 v6i k = 10/3, hinh 7 v&i k = 9/2, hinh 8§ v6i k =
15/4, hinh 9 véi k = 12/5).
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CHUAN BI THI VAO DAI HOC

NHUNG SAI LAM DE MAC PHAI
KHI LAM TOAN THI VAO DAI HOC NAM 2003

Ki thi tuyén sinh vao Pai hoc va Cao dang
nam 2003 da khép lai. I\guﬁl dat diém chudn da
duoc goi nhap hoc, ngudi chua du diém chuan
néu dinh thi ti€p lang 1& xem lai minh, cd gdng
tfim ra nhiing sai 1dm dé stra chita. Toi viét bai
nay, hi vong cling cdc ban tim ra cac thi€u sot
khi giai cac dé Toan khéi A, B, D vao cic
truding Pai hoc nam nay.

I. Khio siat ham s6 va tim diéu kién cé
nghi¢ém phuong trinh. Day 1a nhiing céu hoi co
ban, don gian nhung vin ¢ thi sinh mac 16i.

1.1. Dé : Tim m dé duong thang y = mx + 2 —
¥ -2x+4

2m cdt dé thi ciia ham s6y = ——
x-

tat hai

diém phdn biét.
Phdn tich. Sai 1dm ma mot s& thi sinh mac
phai & day la xét phuong trinh (PT) hoanh do

giao diém ﬂ mx +2—2m
x—-
(x =2
o 4| 5
((m=1)x“ =4(m—-1Dx+4m-8=0(1)

thiu diéu kién (PK) heé s& cia 1 khic 0 (m =
1) hodc thi€u DK A = 4(m — 1) > 0 dé PT (1) c6

2 ngh1ém phan biét. Trong bai todn khic, néu da
sir dung dinh 1f déo vé dau ctia tam thiic bac hai

afiet) < O thi duong nhién dd c6 A > 0 (néu cif

néu dk A > 0 thi khong sai nhung thira). béi véi
dé thi cho khai A thi sinh cling mac sai lam
rrong tr trén.

1.2. Dé : Tim m dé dé thi ham s6 :

y = ¥ = 3x% + m cé hai diém phan biét déi xiing
nhau qua goc toa do.

Phdn tich : Néu A(x,, v,) 12 mot diém thudc
dé thi thi y, = y(x,). Diém B d6i ximg vdi A qua
gde toa do nén B(—x,, —y,). Vi B thudc db thi da
cho nén -y, = y (—x,). Do doé —y(x,) = y(—x,)
o (x?, —3);3 +m) = (—x,,}S —3(—,1(0'}2 +m

om= 3x§ :

BUI QUANG TRUONG
(PHXD Ha Ngi)
Mot s6 thi sinh quén PK x, = 0 (vi A, B phin
biét) nén dua ra ddp s6 m = 0 ma thuc ra ddp s6
cdn tim la m > 0.

I1. Phuong trinh luong gidc

Nam 2002 va nam nay cdc dé thi Toan khoi
A, B, D clia Bo GD va DT déu yéu ciu giai PT
lugng giac. Sdl 1am khi giai loai todn nay la kha
nhiéu, cha yéu 1a khong dat dicu kién dé PT ban
diu c6 nghia, din dén ldy nghiém khong thoa
man dé bai.

2.1.Dé : Giai PT :

) 2 i
cotgx — tgx + dsin2x = —— (khéi B) (2)
5in2x

Phdn tich DK :
S x=xknf2 ke Z)

sinx 2 0, cosx 20, sin2x =0

2

4 cos” x — sin” x 2
Taco(2) e ————————— +4sin2x =
SiMn.Y cos.X amz.r
cos2x 1
o= 4 2sin2x=———
sin2.x sin2x

&> cos2x + 2sin“2x = 1 (vi sin2x # 0).

& 2c08*2x —cos2x — 1 =0

PT nay c¢6 2 nghiém
cos2x= —-1/2.

Maot s6 thi sinh khong loai bo cos2x = 1 (luc
dé sin2x = 0, tra1 DK). Con lai cos2x =-1/2 &
x=+n/3 + kn (k € Z). '

Néu giai cach khac :

cosZ2xy = 1 va

dat tgx = ¢ thi sau kh

bién déi duge (2) < 27 — 3) = 0. Sai ldm &
day 1a khéng chii ¥ loai bo ¢ = tgx = 0 theo DK
da dat. Dung ra chi con giai gix=3oax=

/3 + kn (k € Z).
2.2.Dé : Giai PT :

sinzf £—ET.{gzx - coszg =0 (khéi D) (3)

R
Phdn tich :

(ke2)

PK :cosx =0 = x#nf2 + 2kn
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Chi ¥ rang

{
251(12‘ e l—cos(:{—E} =] - sinr.
Sal o 2

1-sinx sin®x 1+cosx

Tacd (3) = v s
cos” X 2

<> sin®x — cos’x — (sin'ix +. cos“x) =0
<> (sinx + cosx)( sinx — cosx — 1 + sinxcosx) =0
<> (sinx + cosx)(cosx + 1)(sinx - 1) =

Giai cdc PT : tgx = —1, cosx = -1, sinx = 1
ducc cdc nghiém x = -n/4 + kn, x = n + 2km,
x =72 + 2kn (k € Z). Mot s6 thi sinh khong
loai bd nghiém x = n/2 + 2kn (trdi véi DK
dat ra).

=0

I1I. Phuong trinh, bat phlmrng trinh mi va
16garit. Mang todn nay chi 6 mot bai cho khéi

D. Gkhoi AvaB: khéng co

. b e g
3.1.Dé: Gidi PT: 2° ~* -22"% = 3(kh6i D)

. RoATE
Phdn tich. Dat &n phu t = 2* ™ thi ¢) <
crry
r— — :3<:>:3—3r—4=0,PTn21yc02
I

=
nghiémr, =4, t, =-1. Vit= 2" ~* luén luon

duong nén nghiém #, bi loai va (4) < 2¥ ¥
=4 -x=2&x=2vix=—1

Nhiéu thi sinh cho ring khi dit dn phu ¢ thi
can phai dat DK 7 > 0 vi r 12 ham s6 mi. Chi §
rang muc dich clia viéc dat diéu kién 1a dé lam
cho PT co nghia (va xdc dinh duy nhat khi dat
an phu). PatPK >0 trong bai giai trén khong
phai la yéu cdu cla viéc giai toin, hon nira
nguoi giai tr ¥ dat DK nay s& dé gay nhdm lin
nhu trong bai todn cé tham sé sau day :

73
BT. Tim m dé PT 2* % — ZIH_"_I

co nghiém

— o )

[ 1)2 AL
D i o et S 11
2 4 -

Nhu vay PT (5) tuwong duong

Ta thiy +* —x =

r-z* %
5 4 o 1 Sy e
vl PT 1~ — =mvdit= — . RG rang bai todn
! 5

nay khdc véi bai todn timm dé PTt— — =mco
t

nghiém 7 > 0. Tém lai trong bdi todn cé tham s

khi dét dn phu thi ta phdi tim mién gid tri chinh
xac cho dn phu do.

IV. Hé phuong trinh dai so

1 1
t x—=y— (6)
4.1. be: Giai hé PT X y

2yp= £+l

(khé1 A)

Phdn tich; Sai lam trude hét la cho ring (6)

Sx=y (MM Thycra(6) = x—y+ S =
WA r

Nhur vay x = y chi 1a DK cin dé c¢6 (6). Ding ra

(6}<:>r—1+——0<::-' 1

xy 1+—=0.
L o |

Dé gidi ti€p ta thay timg hé thitc nay vao PT
thit hai ctia hé PT.

Sai 14m thi hai xay ra khi gidi PTx* - 2x + 1 =0.
Mot s& thi sinh cho ring @ + b + ¢ = 0 thi
£ (diéu nay chi diing véi PT bac
a
hai ax’ +b\+r:‘-—0(d¢0}} Vai PT dai s6
(bac tiy ¥) néu tong cdc hé s6 bang kh{‘mg thi
PT chac chan c6 1 nghiém bing 1, ngoai ra c6
thé con nghiém khac. Pé tim cdc nghiém khic
can phan tich da thitc d6 ra thira s6 bang cich
thue hién phép chia da thitc cho (x - 1).

ba1 lam thit ba xay ra khi c6 thi sinh cho ring
PTX +x+2= (1 vo nghiém nén x* + x +2 =0
ciing v6 nghiém (!). Piing la PT'+x+2=0
vo nghiém nhung phai lap luan nhu sau :

A= 1, &y =

Hrx+2= (-f4—2t2 + 1)+.r2 +(,'r1 + X+ %‘l
3 / 2
= =(x2-1) +_[2+§_r+l +.§ > 0.
"3 R ol
4.2. Dé : Gidi S o ; G (khéi B)
X +2

Phdn tich. DK : x20,y = 0. Dﬁ\a la hé PT déi
xing loai I (khi thay x bdi y va y boi x thi PT
Ho cfm}ren thanh PT kia). Su ddi Xing cua x va y
trong hé c6 thé dan dén ngé nhan la luon cé x = y.

T x° +2
Tir d6 thdy hé wong duong véi i 13

X=X
va rit ra h¢ cé nghiém duy nhat x = ¥y = 1. Két
luan nay ding nhimg qud trinh giai khong ding.

(Xem tiép trang 9)
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NGAY RA SO BAO THTT DAU TIEN (15.10.1964)

Thuong xuyén, ban doc gui tdi toa soan nhiing
suy nght va bay to tinh cam yéu quy ciia minh
vai tap chi. Do khuén khé cé hgn va danh wu
tién cho cdc vdn dé thudc vé todn hoc phd théng
nén nhip cdu véi ban doc thong qua hop thu
khéng néi duge nhiéu nhu mong mudn. Nhdn
dip ki niém trén 39 ndm ngay ra sé bdo Todn
hoc Tudi tré ddu tién 15.10.1964, chiing téi
trich ddang mét s6 thi cua cdc ban gii vé gan
ddvy. Rdt cam on cdc ban da danh nhiéu wu di
cho té bdo than thiét vdi ban tre yéu todn, gop
phdn lam nén thanh cong cia tap chi.

THTT

"... DPiu thu, cho phép t6i giri 161 hoi thim cam
on Quy Thiy Co & cdc Gido su ctia "Todn hoc
& Tuéi tré", cac Thay Co, Gido su da xay dumg
duoc "Toédn hoc va Tudi tré” thanh cong bfmb 1 ca
nhiét tam va cong siic. Nho doé ngay nay, "Todn
hoc va Tudi tré" da trd thainh mot tai liéu quy
gid dé béi dudng cdc thé hé niém say mé todn
hoc va van dung thanh cong toan hoc vao cudc
sdng... : P

VU ANH TUAN
(Tp. Viing Tau)

"... Trong nhitng ndm gin day t6i that sy vui
mimg vé nhiing su thay ddi ca vé hinh thic 1an
ndi dung cua tap chi nhu sé trang duogc ting lén
dén 28 trang, hinh thic trinh bay bat mat va
sdng sta hon. Vé mat ndi dung, bén canh cic
chli dé da quen thudc vai cdc ban tré yéu thich
todn so cap nhu cidc muc Pé ra ki nay, Giai bai
ki truoc hay Tim hiéu sdu thém vé todn so cdp,
tap chi con dua thém moét s6 noi dung maéi vai
muc dich giai tri va tmg dung vao doi song nhu:
Cau lac bd, Todn hoc & doi song v.v..."

NGUYEN THANH TUNG
(GV Khoa Co khi, DHSP KT thudt Tp. HCM)

... Toi thudng xuyén theo dbi cic s6 bdo

"Todn hoc va Tudi tré" tir rat lau. Qua thuc, céc

chuyén muc cua bdo rat bé ich va thi vi véi cac

ban tré yéu todn, say mé va ham muén tim hiéu

thé gidi todn hoc. Nhiéu bai bdo goi cho 16i rdt

nhiéu suy nghi, ddc biét la chuyén muc tim hiéu

todn hoc hién dai. Tuy nhién 161 nhan thay muc

Tim hiéu sau todn hoc hién dai cdn chua thudng

xuyén, chura cé bai guiq [hléu klén thirc todn hoc
hlén dai mot cach hé thong...'

LE KHAI THACH
(Hoc vién KTOS Ha Ndi)

"... Vay 1a 3 nam hoc cap 111 da sap sira roi xa
ching em mai mai roi. Xa thoi hoc sinh trong
sang nay that la budn, nhung em cling cam tlla}
rit ti€c rang ké tir nhing g1a} phit nay day em
khong con ¢6 duge cdi cam gidc héi hép vao
giira thdng, dimg trudc tiém bdo, lan lugt mo
timg trang gidy thom phic cla 10 tap chi than
quen nay... Tat ca s& mai la ki niém. Trudc tién
em Xin chan thanh cim on NXBGD cling toan
thé Ban bién tap da tao cho hoc sinh chiing em
mot san chai bo ich nay clé ctung nhau thi dua,
tim toi va thé hién minh...

TRAN VAN DUNG
(12A4, THPT Xudn Hoa, Vinh Phiic)
'...Sap tdi 1a Ki thi Pai hoc Cao déng vi vay
toi tha thi€t mong quy bédo thong tin diy du vé
ki thi nay, cing c6 cho cdc em cl.mrr chudn bi
bude vao cudc thi mot s§ kién thirc co ban va
phong cdch lam bai ciing nhu cdc 16i thudng
mac trong khi giai cic bai todn..
NGUYEN BUC CANH
(Chién sT Bénh xd bién phong, Hai Phong)
...He ndm nay, em da phat hién ra su thi€u hut
mm cdi gi doé vé todn hoc cia ban than nén em
da dat tap chi Toan hoc va Tudi tré va thay no rat
hay, b ich, c6 nhiéu bai toan, théng tin todn hoc
rit thii vi. Cim on toa soan rit nhiéu..."
NGUYEN HOA
(10A4, THFT Phan Déang L,
Thira Thién - Hué)

'... Em 12 hoc sinh trung hoc co s@, rit yéu
thich todn hoc. Nhidu lin em di duoc doc bao
va Xxem muc gidi ddp thic mic trén bdao. Em hoc
dugc rdt nhiéu diéu bo ich va Ii thi trén céc
trang bdo do...".

TRAN THI HANG
{Khot 3, xd Dién Héng, Dién Chdau, Nghé An)

CAv LAC BQ (Tiép trang 23)

Ki NIEM 39 NAM
TOAN HOC VA TUOI TRE

Céc con s6 sau ddy la cdc cot moc thoi gian
lién quan dén tap chi Toan hoc va Tudi tre. Ban
co th% viét dugc cdc su kién dé khong nhi ? 1964,
1968, 1970, 1975, 1984, 1985, 1992, 1993, 1994,
1995, 1997, 1998, 2000, 2002, 2003

BINH NAM HA
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TOAN HOC VA DOI SONG

Y
ch

T I i} B il 11_ s /w T wF

'\_‘ =

PE MA H()A KHI CHUYEN TIN

THANH VAN
_ (Ha Noi)

1. Phép hodn vi, chinh hop, t& hop c¢6é nhiéu
tmg dung trong todn hoc. Bai nay gi6i thieu mot
ng dung don gian cia phep hoan vi dé ma héa
gift dugc bi mét khi chuyén tin.

Theo dinh nghia thi s6 hodn vi cua n s6 tu
nhién dau tién (ki hiéu P, ) duge xdc dinh bai
cong thic :

P, =n!=1x2x3x.x(m-1)xn

Tich s6 trén chinh la s6 cic cich s@p x€p khic
nhau cta n s6 tr nhién ddu tién, méi cdch sip
x€p la mot hodn vi. Vidu véi n=3tacé 3! =
I x 2 x 3 =6 cich sdp x€p (ddi chd) bo ba s6
(12 3 nhursau:(123),(1 "32), 213,231,
(12, (3 2°1).

Cach dau tién la giir nguyén vi tri ban ddu (phép
hodn vi déng nhat hnac phép th€ déng nhat).

2. Nguti ta co thé diing mot trong 5 phép

4
(;
"I-

e

hodn vi trén ctia 3 ki tr (trir hodn vi dong nhédt)

lam khéa ma dé ma héa ban tin nhim gilt bi mat
ban tin nay, khong cho ngudi ngoai cudc biét.
Vi du Hing giri cho Diing ban tin T sau day :

T = TRAM NAM TRONG COI NGUOI TA
va dung hodn vj (2 3 1) lam khda md.

Dé tranh nhdm 14n, ngudi ta viét lai ban tin
thanh timg nhém 3 ki tv twong ng nhu & dudi
day, dugc ban tin R =
TRA MNA MTR ONG COI NGU OIT AXX
123 123 1330128023 123123 423
(2 cht XX dugc thém vao cudi ban tin cho du
nhém 3). Sau do déi ché cde ki e theo khéa md 1a
hodn vi (2 3 1) sé thu dugc ban ma M =
RAT NAM TRM NGO OIC GUN ITO XXA
el Ee R [ RELE L Bl 0D e g B i 8 B 1 [ el

Néu chon hodn vi khdc lam khéa ma thi cling
ban tin trén ta s& thu duoc ban ma khiac. Khong
biét khéa ma thi khong doc duoc ban mé nay.

3. Bing cdch nao do Hung da bdo cho Diing
biét khéa da ding dé ma héa ban tin, do dé khi
nhan duge ban ma, Diing phai ding khda dich
md (nguoc lai véi khéa ma) dé chuyén ban ma
M thanh ban tin T. Tir khéa ma (2 3 1), Diing
tim dugc khéa dich ma nhu sau :

Khéa ma Khéa dich ma

et e
2.5 312
Dat hodn vi (312) vao bén méa M r6i thuc hién

phép doi chd theo khéa dich ma (1 thanh 3, 2

thanh 1, 3 thanh 2) ta thu duoc ban tin R réi

thue hién ngat chit thi dugc ban tin 7.

M= RAT NAM TRM NGO OIC GUN
I @0 Bl 1l B T N s s AR D
ITO XXA
S]]

R= TRA MNA MTR ONG COI NGU
OIT . AXX

T=TRAM NAM TRONG COI NGUOI
TA XX

Diing da doc duge ban tin ma Hung gtri cho.

Néu n 16n thi s6 hodn vi khdc nhau cang 16n,
tiic 1a s6 khoa dé lua chon cang nhiéu, do dé do
phiic tap ctia ban ma cang cao, cling ¢6 nghia la
do bao mat ban tin cang cao hon.

Ngay nay, ¢6 mdy vi tinh, ngudi ta di \img
dung phép hodn vi dé lap ra cdac khoa ma rat
phiic tap, c6 do bao mat cao, vi du nhu hé théng
ma vé khéa mid cong khai (Public Key
Cryptosystent).

NHUNG SAI LAM... (Tich trang 7)

... Hé PT d6i ximg loai II ¢é cdch giai dac trung la
trit hai vé cua hai PT (sau dé, néu can thiét lai
cong hai vé cia hai PT dé). Mét cach giai ding
1a : Trir v& theo v€ hai PT thude hé da cho (trudc
d6 lam mat méu thirc) duce

x,y>0 xv=0

3ty =y +2 (7) & {(x—y)Bxy+x+y)=0
3y2x=.t2+2(8) 3x2y=y2+2
x=y>0 {x =y>0

="

= 2
(x—D3x" +2x+2)=0

3x2y=y2 +2

g = —

Cdch giai khde : LAy (7) chia cho (8) theo
2

timg v& dugc Z= y2+2

P Pl e 2 s

nhu nhau khong mat tinh tong qudt gia su 0 <x

2
e Ry
¥ yo42
y=1

. Do vai trd cla x va y

=l=x2y Vayx=y,suy

raxs=
(Ki sau dédng tiép)
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CAC LOP TRUNG HOC CO SO

Bai T1/316. (Ldp 6). Xét cic s6 gom 7 chir s6

phan biét mé cdc chir s§ dé thudc tap hop
P2, Betlh G0
1)Hoicobasda,b,cniomia+b=c?

2) Hoi c6 hai s6 khdc nhau a, b nio ma a chia hét
chob? :

TRAN HA
(GV THCS Nguvén Binh Khiém,
Vinh Bdo, Hai Phéng)

Bal T2/316. {Lﬁp 7). Cho tam gidc ABC c6
ABC = 30° va BAC = 130°. Goi Ax 1a tia doi
cua tia AB. Dudmg phan gidc cia goc ABC cit
dutmg phan gidc cia goc CAx tai D. Puong
thing BA cit dudng thing CD tai E. Hay so
sanh cdc do dai AC va CE.

TRAN VAN HINH
(GV THCS Nam Giang, Nam Truc
Nam £inh)

Bai T3/316. Tim tal ca cdc cap s6 nguyén 1o
p. ¢ biétring p’ - ¢’ = (p+q)°

NGUYEN DUY LIEN
{GV THPT chuyén Vinh Phiic)

Bai T4/316. Gidi hé phuong trinh ;

;
20,2 + 11y = 2003
x2

i b
},2

20.~- + 11x =2003

-
-

+11z=2003

HOANG HAI DUONG
(GV THCS Chu ManhTrinh, Vdn Giang, Hung Yén)

Bai T5/316. Tim gié. tri nho nhit cua
biéu thifc

T*T*(

trong dé cdc s6 duong a, b, ¢ thoa man diéu
kitha+b+c >3

DINH VAN KHAM
{GV THPT Luwong Vidn Tuy, Ninh Binh)

10

Bai T6/316. Tam giic ABC v6i BC = a, AB =
AC = b c6 dudng phan gide géc ACB cat canh
AB tai D sao cho CD + DA = 4. Chimg minh
ring a’ + b° = 3ab’.

DUONG CHAU DINH
{GV THPT Lé Quy Pon, Qudng Tri)

Bai T7/316. Gia sir D 1a mot diém trén canh
BC (D khic B, C) cha tam gidc ABC. Goi £ va F
lin luot la tam dudng tron noi ti€p tam gidc
ABD va tam gidc ACD. Chitng minh rang néu
bon diém B, C, E, F cling nim trén mot dudng

TSI aRaT T
[PON thy e
AD+DC \AC

PHAM VAN THUAN

fHa Ngi)
CAC LOP TRUNG HOC PHO THONG
Bai T8/316. Vi mbi s6 tu nhién & > 0, ching
minh rang so (2 ++3)* luon viet duoc trong
dang a; +b; J6 i a, ., b, nguyén duong.
Tim hé thitc xdc dinh day (a;), day (b ) v&
k=102 2,
a;_,.a;,; —6bF 12 mot hing so.

NGUYEN TRONG TUAN
(GV THPT Hing Vicong, Fleiku, Gia Lai)

Chimg minh riing véi moi & = 2 thi

Bai T9/316. Tim gid tri 16n nhat cda biéu thitc :

b
1 1 1
(,x‘" +x® +...+x"’“) —
d e O
X A

trong dé x la s6 thuc duong, x # 1 ; m, i 1a cic
s& tu nhién, n chin va a;, a,, ..., a, thudc doan
[m2, m+1].
TRINH XUAN TINH
{GV THPT Phui Xuyén B, Ha Tay)

Bai T10/316. Xét phuong trinh x° — 2.x + cosal
= 0 v6i tham 50 o thuoc (0 ; n/2).

1) Chitng minh rang phuong trinh trén luén co
2 nghiém thye duong x,, x5

2) Goi fix) la tam thdc bac hai vai hé so bac

cao nhat 1a 1, nhan hai s6 1) = x{1 +3! VA sy =

62 +x57 [am nghiém. Tim tdt ci cdc gid tri ¢
sao cho f{c) < 0 vdi moi o thude (0;71/2).

NGUYEN SONG MINH
(GV THFPT DL Yén Hung,
Qudng Yén, Quang Ninh)
Bai T11/316. Cho tam gidc ABC co BC = a,
CA = b, AB = ¢. Goi O va R lan lugt 14 tdm va
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ban kinh dutng tron ngoai ti€p AABC. Goi [,
Iy, I, 1an lugt la tam duong won bang tép tng
vé&i cac goc dinh A, B, C. Goi r 1a bdn kinh
dudmg tron noi ti€p AABC. Ching minh rang

L ol, oI, i oI,
2R (a+b)a+c) (b+c)(b+a) (c+a)c+b)
1 ;
= o8 NGUYEN THANH GIANG
J (GV THPT NK Hung Yén)

Bai T12/316. Xét cic tir dién ABCD co cic
cap canh ddi bing nhau va s6 do cdc goéc nhi
dién canh BC, CA, AB tuong ting 1a a, B, v déu
nhon. Tim gid tri nho nhat cha biéu thitc

1 1
T==J;J52t1+ o c032|3+ o
cos” o cos” B
{GV THFT Phan Pinh Gidt,

2 1
+ [cos® y+——r
cos” ¥
Bién Bién, Lai Chdu).

CAC PE VAT Li
Bai L.1/316. Hai ném A, B ¢6 ciing khéi lugng
M ding sdt nhau nhu hinh v& nhung déu c6 thé
di chuyén trén mat ngang. Mot vat c6 khéi

TRAN TRUONG SINH

lrong m & con ném A bén trdi trugt tir do cao
xudng. Hoi vit m c6 thé 1én dén do cao nao o
ném B bén phai. Bo qua moi ma sdt.
NGUYEN CHI TRUNG
(GV THPT Hodng Qudc Viét, Bic Ninh)

Bai L2/316. Mot 16 xo cd do cing k =
75(N/m) d6 dai tu nhién 7, = 20 (cm), mot dau
c6 dinh, ddu kia mac vao mot vat khéi lugng m’
= 300 (g) va vat m dugc nbi véi vat M = 450 (g)
bang mot soi day khong dan qua mot rong roc.
Hai vat nam trén hai mat phing nghiéng déu c6
goc nghiéng « = 53,13" (xem hinh). Lo xo, soi
day va rdng roc déu cé khéi luong khong ding
ké. Giit vat M sao cho 10 xo ¢6 do dai [, = 21
(cm) rdi tha nhe nhang.

1. Chitng minh réng hé dao dong diéu hoa.
Viét phuong trinh dao dong cha vat M. (Chon
truc toa d¢ c6 phuong trang v6i phuong dao
dong cha vat. Chiéu duong huo‘ng xudng dudi.
Liy géc thoi gian tai thoi diém vat bat ddu
chuyén dong).

2. Gia sir hé dang dao déng nhur & cau trén, khi
do dai 10 xo 1a 21em va vat M dang di xudng thi
day n6i hai vat bi dit. Ching minh vat m tiép tuc
dao déng diéu hoa. Tim bién do dao dong cua vat
m (18y g = 10(m/s*) va n° = 10).

CHU VAN BIEN
(GV BH Hong Diic, Thanh Héa)

PROBLEMS I THIS ISSOE

FOR LOWER SECONDARY SCHOOLS

T1/316. (for 6" grade). Consider all 7-digit
numbers , each of which is formed by seven
distinct digits belonging to {1, 2, 3,4, 5,6, 7}.

1} Are there three numbers a, b, ¢ among
them such that a+tb=c ?

2) Are there two distinct numbers a, b among
them so that a is divisible by b 7

T2/316. (for 7" grade) Let ABC be a triangle

‘with ABC = 30°, BAC = 130° and let Ax be the
opposue ray of the ray AB. The anglcd -bisector of

ABC cuts the angled - bisector of CAx at D. The

line BA cuts the line CD at E. Compare the
measures of AC and CE.

T3/316. Find all pairs of prime numbers p, g
sothatp® - ¢’ = (p + @)~
T4/316. Solve the system of equations :

202 + 11y = 2003

Xt
201, % idlz= 2003
}f
x
20.-? + 11x = 2003
F (Xem tiép bia 3)
11
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Bai T1/312. (Lap 6). Vidi s 1' +2° + 3 +
+ 999°% & 1000'™ trong hé thap phan. Tim
ba chit sé ddu tién bén trdi cua sé do.

Loi giai.

PatA=1"+22+ 3 + . + 998" 4+ 999*
+1000'*

pat B = 1000'°° = 10™ = 1000..0 gém
3001 chir s6, ma bon chir s6 dau bén trdi la
1000 (1).
Pat C = 1000 + 1000% + 1000° + .. +
+1000%* + 1000°* + 1000'°®
= 1P 4 P e fOl e 0 102 1

= 100100100...1000 gém 3001 chir s6 ma bén
chit 6 diu bén trdi la 1001 (2).

ViB< A< C maB, C déu cé 3001 chir s6 nén
tir (1) va (2) suy ra A ¢6 3001 chir s6 va ba chit
56 ddu bén trdi ctia A la 100,

Nhan xét. Cdc ban sau cd 15i gidi ding:

Phit Tho : Neuvén Ngoc Linh, 6A3, THCS Lam Thao;
Hai Duong : Lé Thé Nhan, 6/1, THCS Lé Quy Don, Tp.
Hai Duong ; Hai Phong : Lé Cong Som, Pham Anh T,
6A7, THCS Ngii Lo, Thiy Nguyén ; Nghé An : Dinh
Bd Duyér, 6A, THCS Cao Xuodn Huy, Dién Chéu ;
Khanh Hoa : Pham Bdng Loc, 6/14, THCS Thai
Nguyén, Nha Trang : Pak Lak : Vé Vdn Tudn, 6AS,
THCS Buén Hé, Krong Buk.

VAN KHANH
Bai T2/312. (Lép 7). Chimg minh rang néu
cic 80 a, b, c, x, y, z thoa man diéu kién
bzt+cy cx+az ay+bx
i L Lo llult = Syt B oo {1)
x(—ax+by+cz)  viax—by+ez)  zlax+by—cz)
¥ Z

; X
By v 5 NI e i
alb"+c—a’) ba +c"=b") cla +b —")

Loi giai. (theo ban Bui Thi Thanh Thiy, 7B,
THCS Nam Trach, B& Trach, Quang Binh)
Nhan méi ti s6 & gia thiét (1) v6i xyz dong
thoi dp dung tinh chét cia day ti s6 bang nhau
thi dugc :
c(x2 +y2)+z(a.x+by] A .:I(;v2 422 Y+ x(by+cz)
¢ a

12

n b(22 +x2}+y(cz+zx)
T
=l i 5 = el
Trir & méi 1 s6 trén di mot luong [a (F + y* + )
s& co :

z(ax+by—cz) x(by+cz—ax) 5 y(cz+ax—by)

Fa a b
Nhan cdc ding thic trén véi cic dang thic
ctia (1) twong tng duoc két qua :

gythr  briecy oxiar o ]

c a b M
Suyra:

c® =(ay+bx).cM b% +c? —a’ =2bc.x.M
b =(cx+az)bM = {c? B =2cay.M

a* =(bz+cy).a.M- a®+b* —c* =2abzM
Vaytaco:
£ 5 y i
a(b® +c2-d*)  bla® +¢* —b°)

SEABIES SR
cla® +b*—c*) 2abcM

Nhan xét. Ngois ban Bui Thi Thanh Thiiv, cdc ban sau
cling c6 1oi giai ot ;

Thanh Hoéa : Lé Vdn Nguyén, 7D, THCS Nguyén
Chich, Nguvén Thi Phuong A, TA, THCS Dong Tan,
DBéng Son, Lé Viét Thai Huy, 7G, THCS Ci Chinh Lan,
Tp. Thanh Héa, Nguyén Thu Trang, 7E, THCS Quang
Tam, Quang Xuong ; Khanh Hoa : V& Thdi Thong, 7/4.
truomg Ngd Gia Tu, Cam Nghia, Cam Ranh ; Pak Lak :
Va Vidn Tudn, 6A5, THCS Buon H8, Kréng Buk.

HO QUANG VINH

Bai T3/312. Cho sé nguyén duong n > | thoa
man 3" — 1 chia hét cho n, chiing minh rdng n ld
s chan.

Lo giai. Goi p 13 udc s6 nguyén 16 bé nhit
clia n. Vi 3" -1 chia hé cho » nén cling chia
hét cho p, suy ra 3" = 1 (mod p) va p = 3 (1).
Goi d la s6 nguyén duong bé nhét sao cho 342
1 (mod p). Giasitn=kd+rv6i0<r<d—1thi
3" =3 3" =3" (mod p). T d6 va (1) c6
3" =1 (mod p). Theo cdch chon d thi r = 0 nén
n'd(2). Theo dinh 1f nho Phec—ma thi 3 ! =1
(mod p). Lap luan nhu trén suy ra (p—1):d (3).
Néu d > 1 thi d ¢ udc s6 nguyén t& ¢ ma g la
udc clia n theo (2), déng thai g nho hon p theo
(3), trdi véi cdch chon p. Viy d = 1 uic la
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" 3="1(mod p) =2 =0 (mod p) = p =2 Ia u6c
cua n. Vay n 1a s6 chin.

Nhén xét. 1) Hdu hét cc ban gidi theo céch trén. Theo
cdch gidi nay c6 the thay s6 3 bing s6 nguyén 15 I¢ a.

2) Cdc ban sau c6 1o gidi 161 ;

Phii Tho : Nguyén Trung Kién A, 9A, Ngé Vinh Thai,
9A1, THCS Gily Phong Chéau, Phii Ninh, Neuyén Quang
Huy, 9G, THCS Van Lang, Viét Tri ; Vinh Phic : Vi
Vian Quang, 9C, THCS Vinh Tudng, Trdn Tdn Phong,
8A, THCS Lap Thach ; Ha Tay : Trdn Thi Thiry Trang,
7B, THCS Nguyén Thuong Hién, Ung Hoa ; Ha Nei
Nguyén Trong Nhdr Quang, Trdn Nam Son, 9A, THPT
Ha N6i — Amsterdam, D4 Xudn Huy, 9H, THCS Lé Quy
Don, Q. Ciu Gidy ; Thai Binh : Nguyén Huy Thong, 9B,
THCS Tdn Thuat, Kién Xwong ; Hai Duong : Nguyén
Anh Tudn, 9/3, THCS Lé¢ Quy Dén, Tp. Hai Duong ;
Thanh Héa : Lé Manh Thanh, 9A, THCS Nhit B4 Sy,
Hoang Héa. Luu Xudn Thé, Nguyén Khdnh Trinh, 94,
THCS Lé Hiu Lap, Hau Loc ; Nghé An : Trinh Van
Nam, 9C, THCS Cao Xuan Huy, Dién Chau, Pham
Quang Khang, 9E, THCS Dang Thai Mai, Vinh : Ha
Tinh : Hodng Minh Bie, 9A, THCS Nguyén Huy Tu,
Can Loc, Lé Minh Ngoc, 9H, THCS K¥ Anh ; Quang
Tri : Diemg Bdo Nidn, 9, THCS Dai Hova ; Thira Thién
— Hué : Lé Viét An, 9/4, THCS Phy Thuén, Phd Vang ;
Khénh Hoa : Nguyén Thi Hoang Oanh, 8/1, THCS Dinh
Tién Hoang, Ninh Hoa.

VIET HAI
Bai T4/312. Tim cdc nghiém s6 duong ciia he
phuong trinh :

| 3x 4y 2= :
P 0O A IO O

Loi gial. T (1) c6 25,4 , 22 _ 1

x+l y+1 z+41 x+1°
Sir dung BDT C6-si cho 9 56 duoc
__i._:x+x+}=+y+y_y_+
X+l x+]l x+1 y+l y+1 y+1 o oy+1
sl 2ing
z+1 z+1

e

S )
> 838 i
(x+1)? (y+ 1) (z+1)2

}’31322

>88
l+y \/(y+1)3{x+1)3(z+1)2

Tuong tu

x3y4z
e+ D (p+D* (241
Tir ba BDT trén cé ¢

1 g
I+z

) G ) -

' (2432,16
28 g 5 2 16
(+D* (412 (z41)

13}_422

(x+1 (y+1)* (z+ 1)
suy ra x3y4:2 sti- (3)
89
Do (2) thi & (3) phai xdy ra dang thic. Ding
thife (3) xay ra khi
X ¥ N

—_— = - = {:;sx:y:g:l{.q.:}
x+1 y+1 z+1 9 8

=87

Thulaitathdy x=y=:z= % thoa man hé PT

(1} (2) nén bd s6 nay la nghiém cia he phuong
trinh di cho.

Nhan xét. 1) Mat s§ ban chi nhan xét thdy nghiém ma
chura chimg minh duoe dé 1a nghiém duy nhat. Da s6 céc
ban khéng thir lai nghiém, Mot sg ban sit dung BDT
Co-si cho n = 64 s6 ma véi n qua 16n thi diéu do Vot ra
ngoai chuong trinh todn THCS,

2) Cdc ban sau c6 13 gidi ding, phi hop véi chuong
trinh :

Phi Tho : Lé Bd Long, 9A1, THCS Gidy Phong Chéu,
Phit Ninh ; Lé Quang Nghia, 8E, THCS Van Lang, Viet
Tri : Vinh Phiic : Trdn Tdan Phong, 8A. THCS Lap
Thach, Lé Triomg Sem, 9C. THCS Vinh Tutmg ; Bac
Giang : Than Ngoc Thic, 9A, THCS Nguyén Hong, Tan
Yeén ; Hai Duong : D& Thi Hai, 9A. THCS Phuong
Fung, Gia Loc, Lai Nguyén Thanh, 9/3, THCS Le Quy
bon ; Thanh Héa : Neuvén Khdnh Trinh, 9A, THCS 12
Hitu Lap, Hau Lac ; Nghé An : Pham Quang Khang, 9E,
THCS Dang Thai Mai, Vinh ; Thira Thién - Hué - 7.é
Hitu Dién Khué, 91, THCS Nguyén Tri Phuong, Hué,

VU DINH HOA
Bai T5/312. Chimg minh rang

P~ r
i g el

3 3 3. 1
((.f:‘ 4 b'_'_(-1}
4
R R

- 3 b+e ec+a a+b)
i ._+. T o
2. @ b )

trong d6 a, b, € 1a cac s thue duong

Loi giai. Via, b, c > 0 nén ta c6
(@a+b)a—-b)>z0
& (a+b)(a’ - ab + b%) - (a + bab=0
& a + b > abla+h)
Tuong t, ta ciing cé
BP+c> be(b + ¢)

13
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+a = calc + a)
Vay nén
A +b*+¢%) = abla+b) + be(b+c) + cale+a) (1)
Mat khéc, 4p dung bit ding thic gilfa trung
binh cong va trung, binh nhan cho ba s6

it L, -1? dwong, ta thu duge

b :
%+%+i Ei (2)
EAAER
Tir (1) va (2) suy ra
{ L
(@ +b°+c%) %+%+%J
I il B
c+a a+b)
> = f—t—
2
Diu ding thifc xdyra<>a=b=c.

{ 2
s 5 Lb-l-(_ (deII'l)

a b (i ,l

Nhan xét. Nhimg ban ¢ tén sau day co6 15i giai t6t :

Nghé An : Nguyén Hai Hoang. 9E, THCS Truong Thi,
Tp.Vinh, Thédi Duy Duweong, 8A, THCS Bach Ligu, Yén
Thanh, Nguvén Tu Dién, 8B, Lé Ngoc Thach, 9A, THCS
Ly Nhat Quang, huyén Do Luong. Dinh Cuinh Nga, 94,
THCS Quén Hanh, Nghi Loc ; Ha Tay : Nguyén Ngoc
Anh, 9A2, THCS Trin Phi, Phi Xuyén, Tran Nho Ngoe
Todn., 9A. THCS Hat Mon, Phiic Tho, Lé Ngoc Thudn,
9B, THCS Nguyén Thuang Hién, Ung Hoa ; Ha Tinh :
Truong Thé Diong, THCS thi trén Cdm Xuyeén, Nguyén
Ngoc Anh, 9A. THCS bén cong Huong Khe ; Hai
Duong: D6 Thi Hai, 9A, THCS Phuong Hung, Gia Loc,
Pheam Thi Thiry, 8A1, THCS Chu Van An, Thanh Ha, Vi
Hitu Quy, 9B, Dinh Quang Phong, 9C, Nguyén Thi
Héng, 8A, THCS Nguyén Trai, Nam Séch, Hai Duong ;
Hai Phong : Vi Vdn Nidr, 9A1, THCS Kién Thi#t, Tién
Lang, Lueng Phi Khéanh, 9A, THCS Trdn Phi, Tp. Hai
Phong ; Thanh Hoa : Lé Viér Hung, TA4, THCS Quang
Trung, Bii Tién Qudn, 9B, THCS Lé Dinh Kién, Yeén
Binh, Lé Xudn Quy, THCS Van Ha, Triéu Hoa, Nguvén
Thanh Phic, 9A, THCS Tay Do, Vinh Loc, Luu Xudn
The, 9A, THCS Le Hiu Lap, Hau Loc ; Nam Dinh :
Nguvén Thi Hué, 8A, THCS Truc Phi, Truc Ninh, Ngd
Quang Dat, 9A, THCS Nghia Hung, Nguyén Quang
Tuyén, Vii Dite Khdnh, 8C, THCS Dao Su Tich, C6 L&,
Truc Ninh ; Bdc Ninh = Lé Qudc Khdnh, 9C, THCS Yeén
Phong : Vinh Phiic : D4 Manh Cuing, 8D, Nguyén
Tudn Anh, 9C, THCS Vinh Tuéng, Nguvén Thi Thanh
Hién, 9AL, Pham Thu Hueng, 8A1, THCS Hai Ba Trung,
Phic Yén, Mé Linh ; Péng Thap : Duy Khiém, 9A1,
Huinh V& Trung Diing, 9A2, Vi Tdn Dar, 9A10, THPT
Tx. Cao Lanh : Phii Tho : Nguyén Quang Huy, 9G,
THCS Van Lang, Viét Tri, Nguyén Thi Thanh Thdo,
94, THCS Gidy, Phong Chéau, Phit Ninh ; Ha Noi :
Triong Ditc Long, 9B, THCS Ngu Hiép ; Tp. Ho Chi

Minh : Neuyén Anh Cuomg, 9', THCS Le Quy Don, Q.3,
Tp. HCM.

NGUYEN VAN MAU

14

~ Bai T6/312. Chitng minh rang

f -5, pl iy :
(u+b+c):l+l+ﬂ_+£a oot Q}EQ
La bict abc
trong dé a, b, ¢ la do dai ba canh cita mot
tam gidc.
Loi giai. BDT can ching minh tuong duong
val

kS N
[E'TE—Z] +{E+£—2J+(£+E—2 |—'.—
b a g b i
+3(ﬂ'—b)(b'—f)(f—ﬂ:l i
abe
2 2 3 Bk
- (a—b) {(b—C) =(c—a} +3(a—b}(iH}(c a) 50
ab bc ca abe
= r:(a—l:')2 + az(b—r:‘jl2 D)y
3(a-b)b—c)c-a) =0 (i
Tir hing dang thic

X+ y3 izt Axyz =
=(x+y+ ::)l[f.f + )'2 + 22 — Xy — yz —xzZ)
suy ra: Néux + y+z=0thi 4y w2t =30z,
tir do
(c;:—i;r}':l + (b—c)3 + (c—a)'q = 3{a-b)(b—c)c—a).
Tir doé :
%) < c(a-b)? + a(b—c)* + blc—-a)*+ (a=b)" +
(b—fj-: - (r.‘—af’ =0
< (a —b)z(c +a-hb)+(b —r)z(a +b-c)+
+(c~a)2(!;+c—a}20

BDT cuéi ding vi a, b, ¢ 1a ba canh clia mot
tam gidc. Vay BDT ban ddu ding. Dang thiic
xayrakhivaichikhia=b=c.

Nhan xét. Nhiéu ban mac sai ldm khi két luan rang
(a — b)b - €)c — a) 2 0, vi trong biéu thic & v€ trdi, vai
tro cia a, b, ¢ khong nhur nhau.

Cic ban sau ddy c6 1oi gidi tot

Phii Tho : Neuyén Quang Huy, 9G, THCS Van Lang,
Viét Tri ; Hai Duong @ Nguvén Anh Tudn, 9/3, THCS Le
Quy Don, Tp. Hdi Duong ; Ha Nam : Nt Anh Tudh,
8B, THCS Tran Phi, Tx. Pha L§ ; Nam Binh : Trin
Ngoc Tdn, 8A6, THCS Trdn Pang Ninh ; Himg Yén :
Dé Viét Phueng, 9A2, THCS Chu Manh Trinh, Van
Giang : Thanh Héa : Nguyén Tudi Dicong, Trinh Thanh
Kién. 9A1, THCS Trdn Mai Ninh ; Nghé An : Nguyén
Thi Huyén, 9C, THCS thi trén Quy Hop, Ddu Thé Linh,
9A, THCS Cao Xuan Huy, Dién Chau ; Ha Tinh : Lé
Minh Ngoc, 9H, THCS thi twin Ky Anh ; Thira Thién -
Hué : [é Viéi An, 944, THCS Phii Thudn, Phi Vang ;
Binh Pinh : Huinh Tdn Sang, 9A4, THCS Dong Da,
Quy Nhon.

NGUYEN XUAN BINH
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Bai, T7/312. Duong tron néi tiép tam gidc
ABC tiép xiic véi cdc canh BC, CA, AB tuong
wng tai D, E, F. Goi H la hinh chiéu cua D trén
EF. Chitng minh rang BHD=CHD .

Ha Bl L EF, CK | EF 1 c6

BI If HD /I CK. Theo dinh If Talét == = 2
DC  HK

Loi giai.

Theo tinh
chit tiép
uyén :

BD = RF,
CD=CE.

Nén
BE_1H
EE= HiC B D C
(1). Mat khic
BFI = AFE=AEF =CEK . Suy ra ABIF o»
MEET i = = P o)

CK  KE CE
HE CuE i

A

i F%HKE -

Tir (1) va (2) :

véi BIH = CKH =90° suy ra ABIH <> ACKH.
Ta co EEE=Cﬁ.Mﬁ b?—:';’=DJ§E

Vay BHD =CHD .

Nhan xét. 1. Ching minh trén khong phu thuéc vao
hinh vé&. Mat sa ban chia truémg hop xét khi AB < AC, AB
> AC la khong cin thiét.

2. Cic ban giai 16t bai nay ;

Phi Tho : Ngwvén Quang Huy, 9G, THCS Van Lang,
Viet Tri, Neuvén Trung Kién A, 9A, THCS giay Phong
Chéu ; Vinh Phic : Dd Tién Ddng, 9B, THCS Lap
Thach, Lé Tr womg Son, 9C, THCS Vinh Tuong ; Bac
Ninh : Lé Qude Khanh, 9A, THCS Yén Phong ; Hai
Duong : Pé Thi Hdi, 9A, THCS Phuong Hung, Gia Loc ;
Hai Phong : Luong Phii Khdnh, 9A, THPT NK Trén
Pha; Ha Néi : Vit Nhdr Minh, Vi Minh Long, 9H, THCS
Le Quy Bon, Q. Ciu Gidy ; Hung Yén : Doan Thi Kim
Hué. 9C, THCS Pham Huy Théng, An Thi ; Ha Nam :
Neuvén Manh An, 8B, THCS Trdan Phd, Phu Ly : Nam
Binh : Tran Ngoc Tan, 8A6, THCS Trin Dang Ninh, Vi
Buie Khédnh, 8C, THCS Dao Su Tich, C6 LE, Trie Ninh,
Nguvén Quang Huy, 9A2, THCS Le Quy Pon, Y Yen ;
Thanh Héa : Bii Tiéh Qudn, 98, THCS Lé Dinh Kién,
Yen Dinh ; Nguyén Tién Thanh, 9A, THCS L& Quy Pon,
Bim Son, Trinh Thanh Kién, THCS Trin Mai Ninh :
Nghé An : Nguyén Lé Phuwde, 9C, THCS Ly Nhat
Quang, D6 Luong ; Ha Tinh : Nguvén Xudn Thic, 9E,
THCS Hoa Lién, Nghi Xuin ; Quang Ngai : Dé Tién
Vi, 8/1, THCS thi trdn Chau O, Binh Son ; Tp. HCM :
Lé Dite Lot, 7', THCS Héng Bang, Q. 5.

VU KIM THUY

= 00",

Bai T8/312. Cho p;, py, ..., p, vd q}, G3, -, Gy
la m+n s6 nguyén 16 déi mét khdc nhau véi p;
2nel(i=12 . 5} g 2m+l (j=12 .,
m). Bdt P = pyps..p,, O = §143...9,,. Chiing
minh rdang phuong trinh P*x+Q' y=1 véi cdc 56
nguyén duong s, t cé vé sé nghiém nguyén
(X, ¥,) thoa man (P, x,) = 1va (Q,y,) = 1.

Loi giai. (cia ban D6 Quéc Khanh, THPT
chuyén Lé Quy Don, Pa Nang)

Ta c¢6 mot két qua quen thuoc 1a : Néu (g, b) =
1 thi phuong trinh ax + by = ¢ ¢6 v6 $6 nghiém
nguyén (xem Bai gidng s6 hoc, NXBGD cuia céc
tdc gia Pang Hung Théng, Vi Kim Thuy,
Nguyén Vin Ngoc).

Do (P, 8 =
O™y =1-P° — Q' ¢6v6s6 nghiém nguyen.
V6i mbi nghiém (x;, y,), dit x, = Px;+1, y, =
Oyt Tat e (Hon ) = 100 Ty =B llan
P.b')‘_n +Q:3'}a o P'H'E_r] + Py QHI},] 1 Q.t =1
Do ¢6 v6 s6 cap s6 nguyén (x,, ¥;) nén ciing ¢
vO 50 cap sO nguyeén (x,, y,) ma (P, x,) = (0, x,)

| nén phuong trinh P*'x +

= 1 thoéa man phuong trinh P*x+Q'y =1.

Nhan xét. Nhiéu
PE=nrl=120
khéng cén thiét.

Ban Pham Vdn Hodng, 11A, THPT chuyén Vinh Phiic
va Nguyén Dic Minh, 10A1, THPT Phan Bai Chau, Vinh,
Nghé An dé xudt va giai ding bai todn tong qudl sau day :
Cho a, b la hai 56 nguyén duong nguyén to ciing nhau.
Chiing minh rang phuong winh ax + by = 1 ¢d vo sd
nghiém nguyén (x, v,) thoa man (e, x,) = (b, y,)= 1.

Diac biét 1oi gidi cua ban Hoang rit ngin gon. Cic ban
sau day c6 161 gidi 161 : DS Hoang Khiéim, 10A2, PTCT,
BHSP Ha Noi, Vit Quang Thanh, 11ACT, DPHKHTN Ha
Noi , Neuyen Lam Hung va Ho Sy Ting Lam, PTNK
BHQG Tp. Ho Chi Minh, Nguvén Phic The, 10T,
THPT Lé Quy Don, Binh Pinh, Lé Bd Khiét, 11T, THPT
chuyén Luong Thé Vinh, Pong Nai.

DANG HUNG THANG
Bai T9/312. Gidi phuong trinh
(16cos’x + 3)' = 2048cosx -768 (1)

Loi giai. Cdch 1. (ctia ban Nguyén Viér Anh,
10A1 Todn, PHKHTN, PHQG Ha Noi)

Ap dung bit ding thitc Cosi ta c6 : J
(16cos*x + 3)* + 768 = (16cos x+1+1+1)* + 768

ban phan xét rang diéu kién

mvag zm+l (5=1,2. .., mla

d
= (44 lﬁcas4x) + 768

15
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= 4096c0s " x + 256 + 256 + 256

> 494096 cos? x.256.256.256 = 2048lcosx]

= 2048cosx
Dau dang thitc xay ra-

[16::034 |

: 1
= 14096::054 x=256 & COsX :i-

cosx=0
T
= :§+k2n ke Z

Cdch 2. Dt u = 2cosx, lul 2. Khi dé :
(1) o ('+3)* = 4%4u-3) & u*+3 = 4¥4u-3,

: AR Y s ,
Vol u = = bat v = Yau-3,v =2 0, ta c6 he

[u* +3=4v (2)

v +3=4u (3}

Trir timg v€ (2) va (3), ta duge : u' — v' =
4(v — u) hay (u — 1.'){(:|‘+L’)(£!2 12 )+4] =0. Suy
ra u = v. Thay v =u vio (2),tacé : W +3=4u

= (u — l)z(u2 +2u+3N=0& u=1.Tathsy
i = 1 thoa man cdc diéu kién & trén. Do dé

COSX = L hay x = iE+ Brn kel
2 3

Nhan xét. 1) Hiu het cdc ban da gid ding bai nay vi
gidi theo hai cich trén (cich 1 ding bat dang thitc Co-si
vi cdich 2 chuyén vé hé ddi xing). Mét s6 ban dung dao
ham dé gidi cling c6 ket qua ding. Ding bat dang thuc
Co-si, ban Bui Vdn Chiéh, trudng THPT chuyén Hoang
Van Thu, Hoa Binh da giai bai todn téng qudt hon:

Giai PT :

(2"cos" x+n—-1)" = 12225 oo x =22 (n—1), trong
dénz2, nel.

2) Céc ban ¢6 o1 gidi 161 1a : Ha Noi : Nguyén Phi
Cuomg, 11A2, PTCTT, DHSP Ha Noi ; Hai Phong : B
Ngoc Khéi, 10, THPT NK Tran Phi ; Phi Tho : Hoang
Ngoc Minh, 12A1, THPT chuyén Hing Vuong ; Can
Tho : Mach Nguyér Minh, 12A1, THPT Ly Tu Trong,
Tp. Cin Tho ; Péng Nai : Pham Xudn Khang, 10A4,
THPT Ngo Quyén, Tp. Bién Hoa ; Bic Giang: Lé Vian
Thinh, 11A1, THPT s 2, Hiép Hoa ; Thanh Hoéa :
Neuyén Quéc Hung, 11A4, THPT Luong Dac Bang.
TT. Bit Son, Nguvén Tudn Duong, 9A1, THCS Trin
Mai Ninh, Tp. Thanh Hoéa : Nghé An : Trdn Hodng
Dire. 10A1, THPT Phan Boi Chau, Vinh ; Vinh Phuc :
Nguyén Quang Huy, 12A1, THPT Ngo Gia Tu,
Lap Thach.

TRAN HOU NAM

16

S m—n
{:

Bai T10/312. Chimg minh rang .

——— ~— +
! i i i T A
Xy + X3 ' X} + X3 Hoat X,
m P Ta e b
: 78 X, SR g H ol ~,[:'“_3
I ] i L1k |
e TR SR (ol ) LR (S
trong do cac sé m, 0 nguyén, x; (i = 1, 2, )
duong thoa mdan diéu kién: m =2 n > | va
X +x3 +..+x, =2003.
~ Loi giai. Do vai trd déi ximg cua x;, Xy, ..., X,

trong bit dang thic (BDT) trén, khong mat tinh
téng qual ta gia thiétx; £ x5, <. < x,.
Pat §= x{ +x5 +..+x,. Tac

fin} m i
X - X9 Xy

it s
S—x S-x3 S—x;
S—x' 2 §-x5 2..2 §—x,, do dé theo BDT
Tré-bu-sep cho hai day don diéu nguoc chicu :

xm xm .Lm
] 2t "‘ﬂ (S—x+5—5 +..4+5-x;
§

e

Vi

S— S-x

> n(.rf” +X5 +.ot x,':i)

Tir BDT trén suy ra
1 m il i
.X); : 1)2" e xﬂ" :}_i X +J.’£ S g 2 (1)

S S 5= n LU
Véi x> 0, 4p dung BDT Co-si ta co

nxX™ + (m-n) = mx"

Thay x = x; ”FEI ,i=1,2;.., nvacong timg vé:

m
n
H[N’EJ (r]m +ay +...+x,':’) + n(m-n) = m.n

~ R

Do d6 xJ' +x} +..+x; 2 r{"—
"

Bai vay

- : " n i
1 ne M B
Xq +x2 i S o - £ : E :(EJ il
Gl B b oy DA n

(2)
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Tur (1) va (2) ta nhén duge BT cin chitng minh.
Diu ding thic xay ra khi va khi x; = x, = ..

S 2003
e I” — ; —a 3

Nhan xét. Day 1a bii todn BDT ¢6 dién, hay, khd tinh
1€, Tda soan nhan duoc 1o giai cia 94 ban, hdu hét cdc
ban gidi ding. Mot s ban phai diing BDT hai nang né
nhu Bernoulli, Jensen clia ham 18i, ... Céc ban sau co 1&i
gidl 1ot :

Hai Dwong : Nguyén Tién Ding, 9A1, THCS Chu
Van An ; Ha Noi : Va Nhar Minh, 9H, THCS Lé Quy
bon. Nguyén Anh Ti, 10A1, THPT Viét Ddc ; Ps
Hodng Khiem, Bui Quée Hing, 10A1, PTCT-T, DHSP ;
Thanh Hoa : Lé Ngoc Tudn, 8B. THCS Nhit Ba 51, Lé
Thi Ha, 10A1, THPT Nong Céing I ; Thira Thién — Hué

: Lé Viét An, 9/4, THCS Phu Thu:ln Pong Thap : Li
Th:crr Nhdan, 941, THCS Thi xa Sa Déc : Dong Nai :
Nguyén Trung Thdo, 9/9, THCS Trin Hung Dao, .

NGUYEN MINH BL{?

Bai T11/312. Ching minh rang trong tam

gide ABC ¢é ba géc nhon tuén co
cos Acos B umBkm( cosCcosA _ «3
sin2C sin2A sin2B 2

Lai giai. (cia ban Lé Vdn Dung, 11A1, THPT
chuyén Hing Vuong, Phi Tho)

Tacs:
(cosAcosB  cosBcosC v cosCcosA <
+ _—
sin2C sin2 A sin2B

v

3 cos A cos® B cosC ® cos B cos? C cos A
r sin2C sin2 A sin2A sin2B

5 2
i cosC cos” A COSBW
sin2B sin2C

_3_[ cos® B 2 cos® C b cos” A H‘J‘
4| sinCsinA  sinAsinB sinBsinCJ
3 (1=sin® B)sin B+(1-sin’ C)sinC
-4 sinA sinB sinC Z
, 3 (L=sin® A)sinA
4 sin Asin BsinC

_ 3 (sinA+sinB+sinC)— (sm A+sin® B+sin® C}
i sinAsin BsinC (h
Theo bai T9/299 — THTTS5/2002, thi :
sind + sinB + sinC > sin’A + sin'B + sin’C +
sinAsinBsinC (2)

Tir (1), (2) v&i chii ¥ rang AABC nhon, ta cé :

cosAcosB  cosBeosC  cosCcosA
sin2C sin2A sin2 B
Diing thiic xay ra <> ABC déu.

Nhan xét. 1) Ba toan nay twong déi khé. Cé bén ban
giai sai.

2) Ngodi 1 gidi trén, mot s6 ban chiing minh b6 dé -
RARC e e 28 HC o

a

Sau dé, dp dung b6 dé en {.ho AA'B'C’ va diém H,
trong do, A°, B, C' 14 chin cdc dudmg cao ha tir cic dinh
A, B, C ciia AABC va H 13 truc tam cla tam gidc do.

3) Céc ban sau day c6 15i giai 161 : Nghé An : Nguyén
Trudng Giang, 12A, THPT Ha Huy Tap, Vinh, Nguyén
Than.‘: Hung, 12A1, THPT Nguyén Xuan On, Dién Chau

: Hai Duong : Trdn Quée Hoan, 10T, THPT Nguyén
Tral Vinh Phiic : Lé Hdi Nam, 11A1, Ha Pinh Hiéu,
10A1, THPT ch. Vinh Phi, Trdn Tdn P!wn 2z, 8A, THCS
Lap Thach ; Pa Nang : Duong Pat Npuyén, Dé Qudc
Khdnh, 10A1, THPT Lé Quy Dén ; Nam Dinh : Pham
Hung Duy Phong, 11M, THPT Giao Thuy A ; Ha Nai :
Nguyen Phi Cuomg, 11A2, Khai PTCT-T, DHSP Ha
Noi; Tp. HCM : Nguyvén Lit Khoa, 10T, DPHKHTN —
DHQG Tp. HCM ; Pong Thap : Phan Phuce Toan,
11T, THPT Caa Lanh.

I

)
)

NGUYEN MINH HA

Bai T12/312. Trong mdt phdng ddy (ABC)

cua hinh chop SABC dung cde tam pide A BC,

BI/CA, C\AB ciing hudng voi AABC va (':f-c-

tam gidc ABC, B,CA, C,AB ngitac hicomg voi

AABC sao cho AA;BC = AA,BC = ASBC,

AB;CA = AB,CA = ASCA, AC|AB = AC,AB’'=

ASAB. Chitng minh rdng : il Sl trong do Ry,
3 I

Ry ldan lugt la ban kinh dicng tron ngoai tiép
cdc tam gidge A\ B, C,, A,B,C,
lugt la ban kinh mdar cau néi tiép va mdr cau
bang tiép déi dién dinh S ciia hinh chép SABC.

, con v r lan

I

https://tieulun.hopto.org



httos:'www. facebook. com/letrunglienmath

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

Loi giai. (theo ban Hoang Trong Bac, 11Bl,
THPT Lé Van Huu, Thiéu Hoa, Thanh Hoa va
Pham Thdi Son, 12 Toin, THPT NK Han
Thuyén, Bac Ninh).

Goi [ va J lan lugt 1 tAm cdc mit cau néi tiép
va bang 1iép géc tam dién dinh S cta hinh chép
SABC. Gia sir hai mat cdu (I, r) va (J, rg) lan
luot tiép xtc véi cdc mat phang chia cdc mat
SBC, SCA, SAB va ABC tuong (mg & cdc diém
(A", B, C’, D'} va {A”, B", C", D"} (hinh V&),

— Mat phing (ABI) 1a mét phan gidc cia nhi
dién AB (S, C) canh AB cta hinh chép SABC,
déng thoi ciing dé thdy rang (AB/) con la mit
phang trung tryc 7SC,] clia doan thing [SC,].
Phép doi ximg qua mp(ABI) bién cdc diem A, B,
S va C’ theo thit tr thanh A, B, C; va D" ; do d6
SC’ = C,D'. Chitng minh tuong tu ta dugc : SA’
= D'A,,SB'=D'B,, SC’' = D'C, (1)

Mat khdc, theo tinh chat tiép tuyén tir § dén
mat cdu (T) taco : SA’' = SB" = 5C” (2)

Déi chigu (1) va (2) ta duge : D’'A, = D'B) =
D'C, va do dd, D’ la tam dudng tron ngoai tiép
tam gidc A,B,C,.Vay D'A, =D'B, =D'C\=R;
suy ra SC'= R, (3)

— Mat phdng (ABJ) 13 mat phan gidc ngoai

ciia nhi dien AB(S.C) canh AB (nhung 1a mat -

phin gidc cla nhi dién AB (5,C5), bl cia nhi
dién AB (S, C)) va ciing 12 mat phing trung
truc 1SC,] clia doan thang [SC,]. Chimg minh
hoan toan tuong tu nhur trén, phép doi xing qua
mp(ABJ) bién A, B, S, C" theo thit wy thanh A, B,
C5, D" dodé : SC” = D"C,. Tuong tu ta duoc :
SA" = D"A,, SB” = D"B; ; déng thdi ciing lai cé
: SA” = SB” = 8§C”, Va do dé, D" 1a tam dudng
tron ngoai L€p tam gidc Ay B,C,, vi vy : DA,
=D"B; = D"C; =R,. Suyra SC"=R,. (4)

Phép vi tu if’fs,k:i] bién mat cdu (/, r)
b T

thanh mat cdu (J, r,). thanh thir bién € thanh

C'vidods: So =L ()

98

&
Cu6i ciing, tir (3), (4) va (5) ta duge hé thiic
, 5 Rl i
cintim: —=—.
RE Ty

18

Nhan xét. Giai bai todn HHKG nay doi hoi o cdc ban
khong nhimng chi vé tri twong wong khong gian ma con
doi hoi vin dung nhirng kién thic rit co ban vé hinh
chi€u vuéng goc, tinh chét tiép dién, tép uyen cua mil
céiu, Ngoai ra, ciing ddi héi cdc ban ¢d khdi niem vé tam
gidc dinh hudng trong mat phang va van dung tinh chat
ctia nhiing phép bign hinh trong khong gian. Chi ¢6 hai
ban da néu tén & trén i biét sir dung dén phép bién hinh
trong khong gian, dac biét la ban Hodng Trong Bac su
dung kha thanh thao phuong phdp do nén 161 giai khong
nhimg gon gang mi con dep nia.

2) Céc ban déu c6 vé hinh nhung hdu hét chi dé cho ¢6
hinh chit it dé ¥ d&n tinh chinh xde trong moi quan hé
giiffa cdc yéu 16, Chang han biéu dién cdc uép diem C*
C” ciia () va () trén mat phang (SAB) diing (5, C"'va C”
thing hang) nhung chua dé ¥ dén tinh chit : € va €y
phai thang hang véi chan duding cao H (ha tir §) cua hinh
chép va sao cho doan €;C5 nhén giao diém K = AB ~
C;C, lam trung diém, trong d6 K ciing la chan dudng

cao chung ha tir § clia ba tam gide SAB, C;AB vi CoAB.
Tuy diéu nay khong phai 1a bat bugc phai bicu dién trén
hinh v& nhung cdc ban cdn luu ¥ ¥i hinh vé cd the hién
tinh chat nhur vira néu @ trén.
3) Ban Nguvén Trucmg Tho, 11Al1, DHKHTN -
PHQG Ha Noi ciing cé 1oi giai twong dai gon ging.
NGUYEN DANG PHAT
Bai L1/312. Mot mach dién nhu hinh dudi.
Hiéu dién thé gita M va N la uyy =
20002 sinl00m  (V), tu dién cé dién dung
10~
2n :
ba phdn tit co ban R, L, C mac noi tiép nhau.
Ampeké A tro I = 0,8A | cong sudt tiéu thy cua
doan mach MN la P = 96W .

=

F. X la mot doan mach chita hai trong

a) Hay xdc dinh cdac phadn tie chiia trong X va
dé lom cua ching.

b) Viét biéu thitc cua upy.

Loi gidi. a) Z- = 20Q) ; cong sudt tiéu thu cla
doan mach MN ciing chinh la cong sudt tiéu thu
clia doan mach X ; chimg to X chifa dién tro R :

i iz = 150(2). Mat khéc, ta c6 : Zyy b

{ I
= 250(Q), v6i Zyy = R + (Z - Z¢), trong d6
7 la dién khéng cua phin tir thi hai trong X Tu
d6 : Z = (20 £ 200) (Q), nghia 1a Z c6 thé cé
mot trong hai tri s6 : Z; = 200(2) va
Z, = —180(Q). Néu Z = Z; = 200(£2) thi phén tir
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thit hai 1a cu6n cam, c6 do tucam L = i = 0,701

©
(H). Con néu Z = Z, = —180(€2) thi phan tir thit hai
14 tu dién c6 dién dung C = - =17,7uF.
oz |

bl + Nl Ze= 4= 200(LH, @ o Upy =
IJR?+Z} =~ 213(V). Ta thiy uy, sém pha

Z -Z,
R
0,9273 rad. Con upy sém pha hon i mot géc ¢,

hon i mot géc @ ma tge = = 0=

ma tge, = *ZR—l = @ = 0,9724 rad < ¢, Vay

upy sOm pha hon uyy mot géc AQ, = ¢, — @
= 0,0451 rad. Tir dé ta c6 biéu thic
upy = 21342 sin(100ms + 0,0451) (V)

+ Va1 Z = Z, = —180Q2. Lép luan va tinh todn
tuong tu nhu trén, ta tim dugc :

Upy = 1872 sin(100m + 0,0512) (V)

Nhan xét. Cic ban cd loi giai ding, viét twong doi
ding cdc chir s8 cd nghia :
Bac Ninh : Ngwyén Vdn Dudng, 11A1, THPT Qué Vo 1;
Nam Binh : Nguyén Van Phi, 12" Li, THPT Lé Héng
Phong ; Binh Binh : Lé Viin Thong, 12 Li, THPT Lé
Quy Dén, Quy Nhon ; Hai Dwong : Pham Viér Hai,
11A4, THPT Héng Quang ; Thanh Hoéa : Nguyén Thi
Trang, 11A4, THFT Hau Loc II ; Hai Phong : Ddo
Manh Hung, 11B1, THPT Kién Thuy ; Vinh Phie :
Nguyén Thi Ngoc, 11A2, THPT Xuian Hoa, Mé Linh ;
Nghé An : Cao Thanh Hing, 111, Nguyén Bd Hiing,
A3K11, Thai Bd Son, K30A3, THPT Phan Bdi Chau ,
Vinh, Lé Due Tudn Si, 11A, Lé Thanh Céng, 12B, THPT
Nam Dan 1.

MAT ANH

Bai L2/312. Trén truc chinh cia mér thdu
kinh hoi tu mong cé tiéu cu f = 20cm, cé mét

¢ A gl 5 ;
diém sang S cdch thdu kinh d = e f . Bén kia

thdu kinh ddt moér guwomg phdng cé mdt phan xa
hudng vao thdau kinh sao cho khodng cdach OA =
L = 3f (nhu hinh vé). Guong quay véi vdn téc
@ = 0,1 (radls) quanh truc ndm trong mdt

"

i
=)
=]

phdng clia guong qua A va vuéng géc véi truc
chinh cuia thdu kinh.

Hady tim vdn téc ciia dnh ciia diém S sau khi
qua thau kinh, guwong o thoi diém géc giita mdt
phiang ctia gwong va tryc chinh cia thédu kinh la
a=60°.

Loi gidi. S0 dé tao anh : §—5 5,95 5,

Tacb:d= 3 =d= i

4 d—f
= 3f = 60(cm) : §, ud thanh vat ao déi véi
guang G va cich A mot khoang AS| =d - 0A =
40(cm). Anh S, 1a anh that, cich A 1a : AS, =
AS; = 40(cm). Khi guong quay, S, chuyén déng
trén cung tron tAm A bdn kinh 40cm, va vécto
van t6c v clia S, luon vuong géc véi AS,. Trong
khoang thai gian Ar, guong quay mot goc Ao =
®Ar, con AS; qua mot géc AP = 2Aa = 20Ar.
Nhu vy anh S, c6 van téc goc bang 2o, do do
van tée cla S, bing v = 20.AS, = 8(cm/s). Khi
mat phang guong hgp véi truc chinh cha thiu
kinh mot gé¢ o = 60°, thi v hop véi truc chinh

= 100(cm) > L

‘mét géc 90° —(180° -20) = 2a - 90” = 30",

Nhan xét. Cdc ban ¢d 1i giai ding : Ha Tay: Lé Pdc
Hdi, 10L2, THPT ch. Nguyén Hue, Ha Dong ; Nam
Pinh : Nguyén Van Phi, 12 Li, THPT Lé Hong Phong ;
Nghé An : Lé Quang Duy, 10A3, THPT chuyén Phan
Boi Chau, Vinh ; Hoa Binh : Bii é Vi, 12T, THPT
Hoing Van Thu ; Vinh Phie : Neguvén Timg Ldm,
11A3, THPT ch. Vinh Phiic ; Binh Dinh Pinh Thanh
Vinh, 12 Li ; Trdn Quéc Thanh, 11 Li, THPT ch. Lé Quy
Pén, Quy Nhon ; Bae Ninh : Vii Céng Thanh, Li 12,
Chu Thanh Binh, Li 12, THPT ch. Bic Ninh.

MATI ANH

1£2,
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Pép én cudc thi Al THONG MINH NHANH TRI (7icp bia 4
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Cau dé 3. VI KHUAN TUPHAN CHIA

Bai todn vi khudn tu phan chia thyc chét 1a bai todn phan chia hinh
da cho thanh 4 hinh twong duong gidng hét nhau. V6i cdc phép do
(gdn diing) nhan thiy AB L BC, BC L CD, AB = CD = %BC b o

thé dua ra cdch phén chia nhu sau

Dung céc tia OB, Ox, Oy, Oz, OC sao cho BOx = r(_)m = ':5: =
ZOC = 45°, Cc tia ndy lan luot cit nita dudmg tron dudng kinh AD
tai E, F, G, D va cét nira dudng tron duong kinh BC tai B, H, K, M
(hinh v&). Bén vi khuin con duge phian chia la AEHOBA,
EFKOHE, FGMOKF, GDCOMG va chiing giéng hét nhau.

Bai todn trén c6 thé md rong thanh bai toin phan chia vi khudn Z

thanh n - vi khuan con giong hét nhau. A

Cau dé 4. UONG THUGL.

Cach I. Goi An la A, Binh 12 B va Chi 1a C, dat tra la s6 | va ca pheé
la 6 0. Ta cé t4t ca 8 kha nang khdc nhau nhu bang bén.

Céc trudng hop (6) va (7) trdi vdi gia thiét ddu tién (An goi ca phe

thi Binh goi theo Chi).

Céc truong hop (3) va (8) trdi vai gia thiét thi hai.
Truomg hop (5) trédi véi gia thiét thi ba.
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Viy chi ¢6 3 trudmg hop thoa man 1a (1), (2) va (4), tic 12 An luén goi mot thi [a tra.

Cdch 2. Gia sir An goi ca phé. Liic d6 ¢6 2 kha nang.

a) Néu B, C cing goi 1 thi trdi gia thiét (3), ciing goi O thi trdi gia thiét (2)

b) Néu B goi khic C thi trdi gia thiét (1). Vay An chi goi tra. Kiém tra lai thdy ding. Cich lap
bang nhu cdch 1 giai duge nhiéu bai vé logic. Chi ¢6 ban Phan Huynh Ldm, 10C3 chuyén Hing
Vuong, Binh Dwong giai bang cdch nay.

Cau d6 5. TRONG HOA

Giastra, b, ¢, d (i=1,2,3,4) 1a s6 cay hoa dugc dat vao 13 cdi bén nhur hinh v bén (trong dé
dy=12). Tir gia thi€t bai rata c6 :

db,=a+ec, +c;+d, (1) db,=a +c,+ ¢, +d, (4)

db;=at ¢, + ¢y +d; (2) da=b,+ b, + b+ b, (5)

dby=a+cy+cy+dy (3)

4 4
Tix (1), (2), (3), (4) suy ra : 4(ib!} =4a+2[z{r,} + Zd; (6)
i=l i=1 i=l

Vi > j =78 nén tdng 14t ca cdc s6 trén cac 6 trdon cia so dé 1 :

s

J

4 4
78 +12=90. Tir (6) ¢6 : szbﬂ =3a + {Zq} +90. (7)
=L =1

n

[ =

4 4
Tir(5)va (7)) suyra: 17a= [qu +90(8). TU(B)va 1 +2+3+4< > ¢; <9+10+11+12¢6
=1

fesaas, e

o) Véi a = 6, khéng c6 cédch dién nao thoéa man diéu kién dé bai.

4
* Vaiga=7.Khidé Zb,- =28. Tirgia thiét baitac6 4 < b, < 10.

i=1

Chi c6 thé xay ra cédc kha niang (KN):
b+ b, + by+ b, = 4+5+9+10 (KN1)
b+ b,+ b+ b, = 53+6+8+9 (KN2)
b+ b+ by + b, = 4+6+8+10 (KN3)
Nhéan thdy KNI va KN2 khong thé
trong hoa nhu ¥ muén. D6i véi KN3 ta
- ¢6 cdch dién bén trdi (hinh 1). Néu lay
d6i xiing theo truc thang diing ta cé mot
Hinh 1 Hinh 2 cdch x&p nita (hinh 2).

Cau dd 6. BAN BONG

Ta ki hiéu (a, b, ...) 14 s&6 bong
con trén gid do gébm mot nhém . . . . . . . .
a qua gin nhau, mot nhém b 1 2 3 1 5 6 7 8
qua gdn nhau, .. ma gilta cic :
nh6ém nay da tréng it nhdt 1 qua.M6i bo (a, b, ...) nhu trén, khi chua ai ban, goi 1 mot thé. Sau khi
ngudi A ban thi con thé (2, 6) hoac (6, 2), khong ké thit tr cla nhém, do d6 ta ludn viét mot the
(a. b, e, )vliasbsc= .. ;
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Ta xét tap hop cdc thé thang T gém céc th€ sau :

TI}: (U)s Tl = (l' 1)* TI = (25 2}:T] I{la l| 1' 1)1 T4= (]-o 2- 3}

Tap hop céc thé thing T c6 tinh chét : Sau mét ldn bén chuyén tit thé thang T;(i = 1,2, 3, 4)
thanh mot the ¢ bt ki (ki hieu T, — ¢ ) thi chon duge it nhdt mot cdch bén chuyén tit thé't sang thé’
thang T, (ki hiéut > T)) (j = 0,1,2, 3 4maj=i).

Ban doc dé dang kiém tra dugc tinh chét nay qua lugc d6 sau :

T =%l il 360 1.2)

T,>t->T,v4itla(2,3),(1.2,2)

T,>t—=T,v6irla(l, 1,3),(1,1.1,2) il > ->T, HoL2y T Ii» 2y—>T,
T,—»(,1,1)=>T,.

Tir tinh chét trén, néu ngudi B muén thing thi B phai bin mot lan roi 2 qua bong s6 4, 5 hoac so
6, 7 dé chuyén the (2, 6) vé th€ thang T, (1, 2, 3), sau do6 phai chon cdch ban dé luén luon giif the
théng, cudi cling dén dén thé thang T, = (0).

Ngoii ra, cdc ban c6 thé ching minh rang cich di ciia ngudi B chuyéntirr=(2.6) vé T, =(1,2,3)
la cich chon duy nhat dé giit the thing, nghia 1a néu ngudi B chuyén ¢ = (2, 6) vé thé khdc T, thi dén
lugt ngudi A c6 thé chuyén vé the thang T, = (2, 2) hoac T, = (1, 2,3), hoac Ts=(1,4) va A ludn git
thé thing thi cudi ciing A s& thang.

DANH SACH CAC BAN POAT GIAI CUOC THI
Al THONG MINH NHANH TRI
Giai nhat (3 giai)
1) Nguyén Ngoc Ha, 11T, THPT Cam Dudng, Tx. Lao Cai, Lao Cai
2) Nguyén Phiic Tho, 10T, THPT chuyén Lé Quy Don, Binh Dinh
3) V6 Thai Théng, 7/4, THCS Ngo Gia Tu, Cam Nghia, Cam Ranh, Khinh Hoa
Giai nhi (5 giai) :
1) Vi Viér Hai, 8A1, THCS Chu Van An, Q. Tay Ho, Ha Noi
2) Trdn Nhuw Ngoc (dia chi lién lac : Dinh Thi Nhu Thay, THPT ban cong Krong Pak, ik Lik)
3) V@ Minh Tdm, 12T1, THPT chuyén Nguyén Binh Khiém, Vinh Long
4) Trdn Manh Cuong, 10 Toan, THPT chuyén Nguyén Tdt Thanh, Yén Bai
5) Nguyén Quang Pat, 16p A2, khéa 2000-2003, THPT chuyén Nguyén Tat Thanh, Yén Bii
Giai ba (14 giai)
1) Pao Thanh Sw, 11T, THPT chuyén Lé Quy Pon, Tp. Quy Nhon, Binh Pinh
2) Nguyén Ky Nam, 9A8, THPT Viing Tau, Tp. Viing Tau, Ba Ria - Viing Tau
3) Dao Tudn Anh, 11A, THPT NK Ngoé Si Lién, Bac Giang
4) Phan Huynh Lam, 10C3, THPT chuyén Hing Vuong, Tx. Tha Dau Mét, Binh Duong
5) Trdn Minh Tudn, 12K1, THPT My Ditc A, My D, Ha Tay
6) Lé Nam Truong, 10T, THPT NK Ha Tinh, Ha Tinh
7) Trdn Van Diing, 12A4, THPT Xuan Hoa, Me Linh, Vinh Phiic
8) Lé Van Par, 11T1, THPT chuyén Nguyén Hue, Tx. Ia Dong, Ha Tay
9) Nguyén Thé Léc, 12T, THPT chuyén Nguyén Trai, Hai Duong
10) Trdn Xudn Diing, 11 Todn, THPT NK Trén Phu, Hai Phong
11) Nguvén Khdc Diing, 10A2, khai PTCTT, DHSP Ha Noi
12) Nguyén Ngoc Minh, 6D, THCS Quinh Mai, Q. Hai Ba Trung, Ha Noi
13) Nguyén Thi Ngoc Triic, 10T, THPT chuyén Lé Quy Don, Nha Trang, Khanh Hoa
14) Nguyén Van Hang, Kim Do, TT. Thia, Luong Tai, Bic Ninh
THTT
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Gidi ddp o chir :
THANG TEN TRONG TOAN

Cic ban da gt vé tda soan rat nhiéu cdch dién
chit khdc bang trén. Chéng han

4 chif cd1 : TRON
5 chit cdi : TUYEN, THUAN

6 chit cdi : TAP CON
7 chit cdi : TAM DIEN, TUNHIEN, TRUC LGN

8 chif cdi : THAP PHAN, TINH TIEN, THAM BIEN,
TICH PHAN, TIEP DIEN

9 chif cdi : THIET DIEN, TAP HOP CON, TAP HOU
HAN, Ti LE THUAN, TINH VO HAN, THUAT TOAN.
10 chif cdi : TAM GIAC CAN, TINH BI CHAN

11 chif cdi : TOA PO NGUYEN ,TAM HINH TRON

12 chir cii : TINH GIAO HOAN, TAP HOP HUU
HAN, THAM SO NGUYEN

13 chir cdi : TOAN Ti LE THUAN, TOA PO
TRONG TAM.

O day chua ké tén cdc s6 va kh@ng ghi tén bt
dau bang dong tir. Cic ban dat ki lyc viét ding
tén dén hon 38 chir cdi 1a ;

1) Hodng Mai Quynh, 10T, THPT Nguyén Tt
Thanh, Yén Bai
2) Pham Anh Tudn, 11A3, THPT s6 3 Quang
Trach, Quang Binh
3) Bui Phong Quang, 9A, THCS Leé
Hiru Lap, Hau Loc, Thanh Hoa
4) Pham Phuong Anh, 10A1 Hoa,
- DPHKHTN, BHQG Ha Noi
5) Ngé Xudn Tudn, 10B2, THPT Son
Tay, Ha Tay

6) Tran Phuong Nam, 11 Todn, THPT Quéc
hoc Hué, Thira Thién - Hué

7) Nguyén Thi Huong, 11A3, THPT Hoing
Héa 11, Hodng Héa, Thanh Héa.

VAN KHANH
(Xem tiép trang 8)

GIAI TRI TOAN HOC (1iép bia 3)
Truong hop a; € {1,2, 3, 6}. Khong mit tinh

téng qudt gia sir @, = 1, do a, va a, khong thé
bang 2nén a;=2,a,=3,a,=6. ViT = 12 nén
as =35, a,=4,a,=17, ayg= 8. So dé trén chi mot
cdch sap xép s6 trén cic 14 phiéu théa méan diéu
kién dit ra. Néu ldy doi ximg qua cdc truc dai
ximg cua hinh vuéng ta duoc cic nghlém khic.
Nhan xét : Cic ban sau co 10i gla1 ding, gir
bai sém vé TS dugc nhan ting phim ki nay :
Nguyén Trong Ky, 16p Thiét by Dién -Dién ur 1

- K47, Khoa Dién, PHBK Ha Noi, Nguyén Ditc

Minh, 11A, DHKHTN - DHQG Ha Nai ;
Ngu}én Hitu Hoang, 111, THPT Thing Long
Q. Hai Ba Trung, Ha N§i ; Pham Lam Giang,

10A2, khéi PTCTT - BH Vinh, Nghé An ; [é
Viét An, 9%, THCS Pht Thuan, Phi Vang, Thira
Thién - Hué.

HONG QUANG
SAP XEP SO

THEO VONG TRON
Tir hinh bén ban hay sap
x€p lai cdc s theo vong
tron sao cho vdi ba s6 a, b,
¢ bt ki xép theo chiéu kim
déng hé ta déu cé b’ - ac

chia hét cho 13.

TRAN HA

(GV THCS Nguvén Binh Khiém,
Vinh Bao, Hai Phong)
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Toan hoc va Tudi tré
Mathematics and Youth

NAM THU 40

50316 (10-2003)

Toa soan : 1878, phé Giang Vo, Ha Ngi
DT - Fax : 04.5144272

Email : toanhoctt@yahoo.com

TRONG SO NAY

o Danh cho Trung hoc co s6 — For Lower

Secondary Schools
Diang Vin Bidu - Mot s6 bai toan vé
tich s& do hai doan théng. '

Tiéng Anh qua cac bai toan — English
through Math Problems
Ngé Viét Trung - Bai s8 65.

Gi6i thiéu vé todn hoc cao cip -
Introduction to Higher Mathematics
Phung Hé Hai — Tai sao phuong trinh

10
2

Nhan ki niém 39 nadm ngay ra sb bio
THTT dau tién.

Toan hoc va doi song - Math and Life
Thanh Vén — Dung phép hoan vi dé ma
héa khi chuyén tin.

Pé ra ki nay - Problems in this Issue
T1/316, ..., T12/316, L1, L2/316

Giai bai ki trude — Solutions to Previous
Problems
(idi cAc bai cua s6 312

béc 5 khéng giai duge ?
Cau lac bo - Math Club
Chuén bi thi vao Dai hoc — University
Entrance Preparation

Bui Quang Truong — Nhiing sai 1dm dé
méc phai khi 1am toén thi vao Dai hoc
nam 2003

Bia 2 : Putmg cong E-pi-xy-clo-it
Rig 3 : Giai tri toan hoc - Math Recreation

Bia 4 : Két qua cudce thi Af thang minh nhanh i

Téng bién tdp : Chiu trdch nhiém xudt ban :
NGUYEN CANH TOAN Gidm déc NXB Gido Duc :
G NGO TRAN Al
Fho torg hign ta:: : Téng bitn tap NXB Gido Duc :
NGO DAT TU VU DUONG THUY

Hoi déng bién tdp : .
NGUYEN CANH TOAN, NGO DAT TU, LE KHAC BAO, NGUYEN HUY DOAN, NGUYEN VIET HAL

PINH QUANG HAO, NGUYEN XUAN HUY, PHAN HUY KHAIL VU THANH KHIET, LE HAI KHOL
NGUYEN VAN MAU, HOANG LE MINH, NGUYEN KHAC MINH, TRAN VAN NHUNG. NGUYEN

-

DANG PHAT, PHAN THANH QUANG, TA HONG QUANG, PANG HUNG THANG, VU DUONG THUY,
TRAN THANH TRAL LE BA KHANH TRINH, NGO VIET TRUNG

Trudng ban bién tdp : NGUYEN VIET HAL Bién tap : VU KIM THUY, HO QUANG VINH
Tri sie - VO ANH THU Trinh bay - NGUYEN THI OANH
Dai dién phia Nam : TRAN CHI HIEU. 231 Nguyén Vdn Cir, Tp. Hé Chi Minh. DT : 08.8309049
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Giai ddp bai :
THAM KHU
DI TICH

Giastr ¢; (1 </ <8)
la s6 trén 14 phiéu dat
nhu hinh vé ; a; € |1,
T Bl a#a;, Wi
T b=l BB
gia thiét bai ra co
ay +dy + Qg = ¢E3+r.£:+d—_=(!.-,+u'4+{fﬁﬁ
ay+a,+a;=7T. Suyra:

- & 4
4T = EEHE + En’.!k =2 = ZCE_.F'+36 {I)
j=1 k=3 =l

= D a;i4 (2). Déyring:
=
E 4
[ +2+3+4< >a;, <5+6+7+ 8 hay
=1

4 4
10< > a; <26, kéthop (2) véi gia thiét Y a,
i=1 =l
4
la nho nhit ta co : Z“';‘ =12=1+2+4+5

=1
=1 +2+34+6.

Tir dé va (1) suy ra
T=12 ;

Dé nhan thiy véi
truong hop a; < {1, 2.
4, 5] thi khéng thé sap
X€p cdc sO wrén cdc 4
phiéu thoa main diéu
kién bai ra.

(Xem tiép rang 23)

PH“BLEMS IN THIS ISSUE (Tiép trang 11)
T5/316. Find the least value of the expression
o b e S

—=+—=+—, where'a, b, ¢
Jb e Wa

numbers satisfving the conditiona + b + ¢ > 3.
T6/316. Let ABC be a triangle with BC = a,

AB = AC = b and suppose that the angled-

bisector of ACB cuts the side AB a1 D so that

CD + DA = a. Prove that a’ + b" = 3ab.

/316. Let D be a point on the the side BC of
triangle ABC (D distinct from B, C) and let £ and
£ be respectively the incenters of triangle ABD
and triangle ACD. Prove that if the four points B,
AD+DB _ AB
AD+DC ~ AC’

FOR UPPER SECONDARY SCHOOLS

T8/316. Prove that for every natural number
== s lf . -
k = 0, the number (+/2 —QE}“A can be written in

are positive

C, E, F lie on a circle then

the form a, +b; J6 where a , b, are positive
mtegers. Find the relations defining the
sequences (a; ), (&), k=1,2,3, ...

Prove that for every k 2 2, a;,_;.a,, —6bf 18
a constant not depending on k.

T9/316. Find the greatest value of the expression
[.L‘a' +x% 4 +x%a J[L + 2.3 e : J

o ida e
xH X2 Ko

where v is an arbitrary positive number, x = 1,
n is a given even natural number, a,, g.. ... q,
are given numbers belonging to the segment
[m, m+1], where m 1s a given natural number.

T10/316. Consider the equation x* - 2x + cosa =
0 where the parameter o belongs to the interval
(0 m/2).

1) Prove that the equation has two positive
IO0LS x|, Xs.

2) Let fix) be the winomial with leading
coefficient 1, the two roots of which are

X 3 X9 ki .
L= x T4x;! and t, = ,l'li‘ +x57 . Find all value ¢

such that fic) < O for all o in the interval (0; n/2).

T11/316. Let ABC be a triangle with BC = a,
CA = b, AB = ¢, let O and R be respectively its
circumcenter and circumradius, let [, /,, /. be
respectively the centers of its escribed circles in
the angles A, B, C and let r be the nradius of
AABC. Prove that

1 c: al, . o, o +_Ofr » |

2R (a+bla+c) (b+cb+a) (c+aNc+h) 40

T12/316. Consider the tetrahedra ABCD with
opposite congruent sides (AB = CD, AC = BD,
AD = BC) and the dihedral angles o, [, v
respectively of sides BC, CA, AB are acute. Find
the least value of the expression :

-

o:ﬁﬁ+00;3ﬁ

| 1
+ |Cos”Y+

\

ey
T = joos ot lﬂ -
\ cosTor

=

oSty
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KET QUA CUQC THI
A9 THONG MPNH NHANH TR 7

Dé thi cong bé ngay 15.6.2003 va ngay 24.6.2003 da nhan dugc bai giai ddu tién cla ban Ngwvén
Thi Thanh Thiy, 8B1, THCS Vinh Niém, Quan Lé Chan, Hai Phong giri vé. Diéu thi vi 1a trong 8
giai nhit va nhi c6 4 ban & mién nii phia Bac va Tay Nguyén. Ban Lé Tién Da, 1op 4 truomg tiéu
hoc DLI Dién Chau, Nghé An 1a ban doc nho tudi nhét du thi (Ban viét tit tén trudng). Do khuon
khé clia 1o bdo, nhimg bai nhiéu cdch gidi cling chi néu duoc hudng gidi va s6 cich chit khong trinh
bay tét ca cdc cdch. Mot ki he bd ich va Ii thi da khép lai. Hen gap lai trong ki thi hé nam sau. Duc
day 1a 1o giai van tat cdc bai cua cudc thi.

DAP AN

Cau do 1. DU LICH

Do duting di khong duge lap lai nén chi cé thé di 2
chang dudng sat ndi tir Ha Noi dén 2 do thi vong trong,
con lai 4 ching dudng sit Phi Ly - Nam Dinh, Hai
Duong - Hai Phong, Bac Ninh - Bac Giang, Vinh Yén -
Viét Tri la bat budc phai qua. Nhu vay nhiéu nhat 1a qua
6 chang dudng sit.

Véi ki hiéu — chi duting bo, = chi dudmg sat, ¢6 4 16
trinh sau :

n HN = HD = HP - BG = BN —-» TN — BK —
VT = VY - HD — HB — ND = PL = HN (so do}

2) HN = HD = HP —+ Nb = PL. - Hb —» HB —
VT = VY - TN — BK — BG = BN = HN.

3)HN = TN - BK - VI = VY — HD — HB —»
NP = PL — HD = HP - BG = BN = HN

HYHN=TN >BK > BG=BN—->HD=HP > ND=PL > HD - HB—» VI = VY = HN,

Ma&i 16 trinh trén lai cho tuong (mg véi mot 16 trinh theo thit ty nguoc lai, do viy ¢6 tat ca 8 10 trinh.

Ciu dé 2. BOC HOP TANG PHAM

Dién tich 6 mat hinh vuong clia hinh lap phuong canh a 1a 6a°. Manh gidy hinh chit nhat véi chiéu
rong x, chiéu dai 3x ¢6 dién tich 1a 3. Tir 3x* = 64" ¢6 x = av2 , nghia la chicu rong manh gidy
bang dumng chéo hinh vuéng. Cat gidy thanh 2 manh nhu ¢ cdch 1 hoic cdch 2 trang 20.

Tir cdch 1 ¢6 thé suy ra nhiéu kiéu khéc, chang han :‘cit theo dutng E(D.B)XA'.C)F hoic
B(D,B)A'C’JA... Tir cédch 2 c6 thé chon diém D di chuyén tuy ¥ trong khoang EF.

(Xem tiép trang 20)
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