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rong qud trinh giai toan, ngoai viée ndm vimg
kién thirc co ban chiing ta con phdi biét vin
dung mét sb phuong phép gidi todn dac biét. Vi du
nhu phuong phap phan chimg, phuong phap quy
nap toan hoe, nguyén tac Dirichlet, nguyén tAc cure
han,... O bai viet nay chiing i mudn trao ddi thém
voi cic ban vé nguyén tic cuc han. Toi noi “thém™
1a vi van dé niy ciing da co mot 56 tac gia dé cap
dén trong cac so Tap chi trwde diy. C6 ngudi £0i
d6 13 nguyén tic “Khdi dau cue tri’, nguyén tac
cue han, con theo toi thi ¢o 18 goi la quy tic “bién”
la hop li ! Vi quy tAc nay khuyén ching ta khi giai
mét s0 cdc béi toan thi hay nhin cac yéu o rong ra
bén ngoai (bién), vi du doi véi mot doan Ihﬂng ta
nén quan tm dén hai diu mit cia n6, ddi voi mot
tip hop sb ta nén quan tim dén cic gia trj 16n nhét
hay nho nhit, ...
Sau diy ta s& xem quy tic nay drgce dp dung nhu
thé nao théng qua cac thi du cy thé.
Thi du 1. Trén dudng thang cho mét tip diém
M sao cho méi diém ctia M la trung diém ciia
mot doan thing noi hai diém khdac thuse M.
Chimg minh rﬁﬂg M la mot tap hop vo han.
Léi gigi. Gia st duong thing da cho dat ndm
ngang va gia sir M 1a tép hop hiru han.
Khi d6 trong 50 cac diém cia M phai c6 mét diém
nim tdn cung bén trd (bién tréi), goi diém do 1a A,
Ro rang A khong thé 1a trung diém ciia doan thing
noi hai diém khac cia M, suy ra 4 e M. Diéu niy
trdi v gia sir. Vay M 14 tip hop vo han.
Thi du 2. Trém mdt A
ph.:.';ﬂg cho mgt tdp diém
M sao cho mobi diém
cia M la trung diém
cld mr?r doar rh&ng noi c D
hai diem khdc thudc M. B
Chirng minh rfmg M la Hinh 1
mdt tdp hop va han.
L gidgi. (h.1) Gia sir Mlataphqrphuuhm ViMla
tp hita han nén s6 céc doan thing néi hai diém bat

NGUYEN TAC CUC HAN

(quy TAC ‘BIEN’)

NGUYEN KHANH NGUYEN
(3/29E, Pa Nang, Hai Phing)

ki thugc M ciing hiru han, do d6 phai tn tai mét

duanﬂlang cﬁdﬁdallnnnhaLglaﬂudnladuanAB
Theo dé bai thi B phai la tnng diém ciia doan thiing

CD nao do {C,DEM}. Dé chimg minh duoc:
Néu AB L CD thi AC = AD > AB; néu AB khéng
vubng gée véi CD thi ABC ti hoje ABD tir, khi
d6 hodc AC = AB, hodc AD = AB, diéu ndy trii voi
viéc chon doan AB. Vay M4 tip hop v6 han.

Thi du 3. Trén mdt phing cho n dwong thang
(n=13), rong do khing co hai dwong nao song

song, khéng c6 ba dwimg nao dong quy, cdc
decmg thang nay chia mdt phcmg thanh nhitng
;H'rmz Chung minh rang néu lay bat ki d‘:m‘-‘i’g
thang nao trong . 50 do thi bao gicr cling co ,r;!mn
mt phang ké voi dhucmg thang :i"fJ co hinh tam giac.
Loi gigi, Goi cac duomg thang da cho 1a d,, &, ...,
d, . Xét dudmg thing . tir tit ci céc giao diém cla
cac duong thimg con lai, ta chon ra mét giao diém
¢6 khoang cach dén ¢, nhé nhit. Gia sir d6 1a giao
diém cia hai dudmg thing o va ;. DE dang chimg
minh duce hinh tao béi ba duimg thing d), d; d; 1a
tam gidc thoa min dé bai.

Thi du 4. Trén mdt ,.'}I::Jr.rg, cho n dwomg thang
(n = 3), hai dwong .'a';lnng bar ki Irong n dwong
.'.I'wn” dé déu edart nhau véa qua méi giao diem do
con co thém it m'*.'cr: mot dwomg thang khac di

qua. Chieng minh rang tdt ca n dwomg f}?aﬂg do
dong quy.

Léi gidi. (h.2)

i A
B C
Hinh 2
Gia st n dudmg thing d6 khﬁn,g r:lﬁng quy, nghia la

ching cit nhau tai it nhat 2 diém, gia sit K 1a mot

TOAN HOC 1

S6 460(10-2015)  * CTugilye

HAY BAT MUA TC TOAN HOC VA TUOI TRE" """



https:iwww, facebool. comiletrunaldenmath

trong céc diém do. Trong cdc dudmg thing khong
di qua K, gia stk 1a dm:mg ﬂ1§ng c0 khodng cach
dén K 1a nho nhét. Gia sir qua K ¢o ba dudmg thang
catdumlg thiing / tai A, B, C (theo thir tir d6). Theo

dé bai thi qua B con c6 mot duong thing nira, gia
sir do 1a dudémg thang k, dudng thing nay cit KC
(hodc K4) tai D. R rang D phai la diém trong ciia
Kffhﬂﬁcﬂ}vak}ududama}fﬂganduﬂng
thﬁnghhnmf{ dléunaytrénm viéc chon diém K
va dudmg thang A, tir d6 ta c6 diéu phai chimg minh.
Thi du 5. Chimg minh rang trong mgt ngii gidc
loi hat ki luon tim dwoc ba dwomg chéo cd di
dai I ba canh cuia mgt tam gidc.

Léi gidi. (h.3)

C

A v D
E
Hinh 3

Gia sir AD la dwomg chéo lém nhét cia ngdl gide 16i
ABCDE, ta s& chimg minh ba dwdmg chéo AD, AC,
BD tao thinh mét tam gidc. Nghia I3 ta chi ¢in
chimg minh bét diing thirc AD < AC+ BD la xong.
Piéu nay hoan toan hién nhién dya vao bit ding
thirc tam giac.

Thi du 6. Trén mat phing cho n diém (n = 3),
biét J{;'Hg dién tich cua tam gide bat ki véi ba
dinh trong n diém do khong len hon 1. Chimg
minh rang tdit ca n diém dé co thé chira frang
met tam gide co dién tich bang 4.

Léi gigi, (h4) Xét tat ca

céc tam gide o dinh win N
diém d3 cho, o mng sb

tam gidc dé 1 hiru han, do A
dé ton tai mt tam gide c6 | M
dién tich lom nhét, gia s _—

d6 13 tam gidic KLM. Qua
K vé& duomg thang d // LM. Néu N la diém nim
khéc phia L so véi d thi Sy > Siras do do tét ca
cdc diém da cho phai nim ciing mét phia ddi véi
duémg thiing ol. Tuong tw qua L vi M v& cée dudng
thang / // KM, m // KL thi tit ca n diém da cho phai
nim trong (hodc trén canh) ciia tam gidic tao bai ba
dwimg thing d, {, m. RS rang tam gidc ndy 6 dién
tich bang bon kin dién tich tam gidc KLM. Tir d6 ta
c6 diéu phai chimg minh.

TOAN HOC
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Thi du 7. Gia sir O la mét diém nam trong mit
da gfd‘c 16i nao do, nr O ha cac dwdng vuong
goe xuong cac canh cua da gidc. Ching minh
rane it nhdt 6 :hcm crig mot trong cdc dirdmg
vudng gac do ndm trén mot canh cia da giac
(chir khéng phai nam trén phan kéo dai ctia né).
Loi gidi. (h.5) Trong céc
khodng cach tr ¢ dén cic p
canh cia da gide, gia sir
khoang cach tir © dén canh
AB 1a nho nhat (d6 1i duong
vudng géc OF). Ta s& chimg Hinh 5

minh diém E phai thudc canh 4B. Gia sit £ nim
ngodi canh AB, khi d6 OF phai cit mét trong cac
canh ctia da gidc tai G. Dé thiy OF < 0G < OE,
nghia 1a diém O gén canh BC hon la canh 4B, Didu
nay trai vén vige chon canh AB, tr do ta co diéu
phai chimg minh.

Thi du 8. Trén mdr phdang cho n diém (n = 3),
trong do khéng cé ba diém nao thing hang.

i

E B A

Ching minh ring ton tai mét dweng tron di qua
3 diém trong s6 cdc diém da cho ma khéng chira
trong né diém nao trong 56 cde diém con lgi.
Léi gigi. Vi so khoang cich gifra hai diém trong n
diém da cho 1a hitu han nén ta chon hai diém co
khoang cach nho nhét, gia sir hai diém d6 14 4, B.
Tir n — 2 diém con lai ta néi dén 4 va B. Trong sb
céc goc tao thanh nhin doan 4B, ta chon diém ma
tir d6 nhin doan AB dudi goc lém nhit, gia sir do 1a
diém C (dé y ring ACB < 60°). Puémg tron di qua
ba dlémA B, Cla duomg tron phai tim. That viy:

- Néu ¢6 mét diém D nidm tn:mg dudmg tron va

cing phia véi C thi ADB > ACB (vo li).

» Néu D nim trong dwémg tron va khac phia véi C

thi ADB 1a goc t, do d6 AB > AD va AB > BD

(vd 1). Véy ta cé diéu phai chimg minh.

Thi du 9. Cho bdy sé nguyén dwong khac nhau

| vy @ €0 tong bang 100. Chimg minh

rang trong do co ba so co tong khéng nho hom 50.

Léi giagi. Khong mﬁl tinh t&ng quat gia s a; < ay <
. < . Ta cén xét tong ba so Iém nhdt va s& chimg

lmnh as+ag+a; = 50. Thit vay:

“ Néuas 2 16 thi a, 17,4, > 18, do d6 as + a +

arz 16+17+18="51.

"Néuas < 15thia+a+a+a < 14+13+12

+ 11 = 50, khi d6 ta ciing cd6 a: + as + a; 2 50,

Nhur vy ta c6 diéu phai chimg minh.

oy, g,
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Thi du 10. Trén mot duong tron cho n st
nhién, hzef rang moi s6 bang frung binh cong
cua hai so ké véi no. Chimg minh ring tat ca
cde 56 trén deong tron déu bang nhau.

Lévi gidgi. Tét nhién trong » s6 ty nhién d6 phai co
s6 nhd nhét, goi s6 do 1a m. Gia sir hai sb ke voi m
laavih, theodé bditacé a+b=2m (1).Vi
a=m,b=m, nén néu mjt trong hai bit ding
thirc d6 thye su 16n hon thi s& ¢6 a + b > 2m, diéu
nay trai vdi (1). Vay phai c:u a=b= m.

Li ludn wrong ty ta duge tit ca cac so trén duimg
tron déu bang m.

Thi du 11. Trén cdc é cua ban ca hinh vudng n
w 1 ddt nhimg {.:i:' thap vai diéu kién: Néu co
mot 6 nao do i ong thi Frmg s6 thap dat trén

duwimg nam ngang va dwong thing ding qua o
do khang nho hon n. Chumg minh rang trén ban

cir do co khong it hon % thap.

Léi gidgi. Xét mdt trong n dudmg nim ngang va n
dwomg thing dimg mé trong d6 ¢6 it thap nhét. Gia
sir d6 1a dwdmg nim ngang va trén dé ¢ k thp.

« Néu ka% thi s& thap trén ban c& khong it hon

i FIJ

.2 T.

+ Néu »’c-~:2 do trén duémg nfim ngang dang xét
¢d n— k 6 trong va mbi cdt di qua cac 6 tring ndy
6 khéng it hon n — k thap (theo d& bai) nén tit ca
cac cit nhur vy s€ co khong it hon [n .Tu:)2 thap.
Conlm.kci}t,mmc-;-tcék]ﬂngithmkﬂﬁp Do
d6 tit ca s6 thap co trén ban oo khéng it hom
(n—k) +k*. Ta chi con phai chimg minh ring

(n- Fc] +k* z—. R ring BPT niy luén ding vi

2
né tuong dueng véi bt diing thirc z[g-k] =0,
— Néu n 1 sb chiin thi ta c6 thé dat céc thép hoin
toan trong cac 6 den hodc cac 6 trang.

— Niéu n 13 6 1¢ thi ta s& dat duoc ELlrhz-"-p

bang cach: Mot thap dit & mét trong cac goc, cic
thap con lai dit & trong céc O clng méu.
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Thi du 12. Chumg minh rang khong ton tai cdc
56 nguyen dwong X V. 2 thoa man phwong
frink x* + ¥ =3z +u )1}

Lii gidi. Gia sir ton tai bon s6 x, v, z, u thoa
min (1). Ta xét by bon s6 nhu vy sao cho

x* + )7 ¢6 gia tr] nhé nhét. Gia sir bon s6 d6 1a
a, b, ¢, d. Tl dang thirc a” + b° = 3(¢" + ) suy
raag"+b* 1 3 = ail va bi3,

Dit a=3m, b=3n (m n €Z"), thay vio ding
thirc trén ta duge 9" + 97" = 3(c’ + o) hay & +d'
= 3(m" + "), nghia 1 ta lai tim dugc bd bon sb ¢, d,
m, n théa man (1) dong thai & + & < & + . Didu
ndy trai vl vige chgncécsé a b, o, d Tieddtaco
diéu phai chimg minh.

© Cic ban than mén! Trén ddy 1a mét so thi du minh
hoa cho phuong phip vin du.n; nguyén the oue han vio
vige gidi mt 50 bii todn ma néu khong cb phrong phﬂ.p
ndy chic chin chimg ta s& gip khéd khin. Cubi ciing
mong cic ban dp dung phuong phip nay 48 luyén tip
gidi cde bai todn sau, chile cic ban thinh cong:

1. Cho M 1i tip hop cde s6 thire khic nhau, biét riing méi
so ctia M 14 trung binh cing cia hai s nao dé cling
thuge M. Chimg minh ring M 1a tip hop v han.

2. Trén miit phing v han u:r ké & vudng ngum ta viét
cie 50ty nhién sao cho mm 50 la trung binh cing coa
bin -;u lén cjin (56 trén, s6 durdi, s6 tréi, sb phai). Ciwmg
minh n:mb Lt ¢ cAc s trén miit phiing deu h’mk nhau.

3, Co 2n + 1 quéa cin, khoi lrong mbi qua 13 mét so
nguyén. Biét ring tir 2n qua tiy ¥ bao giér ciing ¢ thé
chia dure thinh hai nhém cé khéi luong bing nhau, méi
nhém cé n qua. Chimg minh ring tat ca cic qua cin da
c6 khoi hrong b’ing rthau.

4. Chimg minh ring phiromg tenh »* + # + £
khéng e6 nghiém nguyén duong.

5. Chimg minh tAng trong mét lue gide 16i udn ton tai
mit dinh mi ba dirimg chéo xult phit tir dinh 46 14 4§
dai ba canh cia mdt tam gibe.

6. Trén mit phing cho n didm (n = 3), biét ring méi
durémg t]ﬁ’mg di qua hai diém trong s0 db con di qua it
n}nt mit diém trong sb » — 2 diém con lai. Chimg minh
rﬁnb tit ¢ cic diém da l:hn ciing ndm trén mét duimg
Lhﬂn::r

e 'I'n:'n miit phing cho 2n diém, khéng c6 ba diém néo
thing hang, trong d6 ¢ n diém xanh va n diém do.
Chimg minh ring ¢6 thé ndi mdi diém xanh véi mit
diém do bing mot doan thing sao cho trong » doan
Lhﬁ.ng nhin durge khong o6 hai doan nio giao nhaw.

8, Chimg minh ring néu mét da gidc c6 nhiéu truc doi
xirmg thi cic true d6i ximg db phii dong quy.

= vy
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idi DE THI TUYEN SINH VAO LOP 10 CHUYEN
Hoc Su Pham TP. H6 Chi Minh NAMHOC 2015- 2016

(D¢ thi diing trin TH&ETT 50 459, thang 9 ndm 2015)

VONG 1

Ciu 1.

1.a) m=1, PT cé nghiém kép x, =x, =—1.

b) A"=-m+1. PT c6 hai nghiém x, x, <>A'20
e>m<1. Khi d6: x+x, =2m—4, x.x, =nf —3m+3,
Viy 3nx,—x -8 —5=0 &5x.x,—(x +x, Y -5=0
& 5(m* =3m+3)-(2m—-4) -5=0

m=2 (loai)

A —D =
em +m—0 I}q{m:--iinhi‘m}

Ix
i ,
o 0 i
3Jx

b) m:zﬁ—l = 4x-1-3x =0

SHx-Dx+)=0=Jx-1=0

& Jx =1 ¢ x=1(nhin).

Viy x =1 14 gid tri can tim.

Cau 2. a) Ban doc ty 1am. :

b) Phuong trinh hoanh dé giao diém cuoa (P) va
g

(D) la: 5x —Ex+m3 & xt-2x—4m* =0 {*).

N=l+4n >0 véimoi m < (*) c:‘é hai nghiém

phin biét v&i moi m = (P), (D) cit nhau tai hai

diém phin biét 4, B v&i moi m. Goi x, x, la

nghigm coa (*). Theo hé thirc Viéte, ta c¢o

X +x, =2 x,x, =—4m’. Goi A(x;; ), B(x:p,)
2

1 2.3
=N ;Exlzsfz gy Do do: y-»-x "'E-":f =9

ﬁ%xﬁ=%x§+x§+%xi =9 &%{x{?{t;}:'}

5 2 5 X
ﬁ::E[[.r, +x3)-2x%, |=9 < 2(4+8m")=9
¢>5+10m2=9<¢m2=%ﬁm:i@.
Ciu3.a)PK: 272 50,

dxl
i g W o -
Pt ¢ = T (t =0) thi o e Do do

PT J-"'” 0 Sl TR BT g BEL A
2x—1 y+2 t

TOAN HOC |
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es(t-1f =0e>t=1. Vay ;_2]=1 Hé PT di cho
trés thanh Jx”;"ﬁ@ A .
;%:1 2-1=y+2  |y=-5

(thoa min DK).
b) Goi quing duwdimg AB dai 14 x (km), théi gian
tir lic xe tai xudt phat dén lic xe khach xudt
phat la y (gio) (BK: x > 0, y = 0.

P 16 phiit = % i T bt e R i
dén B 1a % (h), thoi gian xe khach di tir 4 dén

B vdi vin toc 50 km/h 1a %{h}, ta c6 phuong

e

50 (1). Thoi gian thye té xe

trinh 4—1{;} =y+

: D ST (. ; .
khach di: 5 ﬁ+§ ﬁ“']‘ ta co phuong trinh
L S s LS e B llx 4 (2)
b 230 2R B dD ) eb e
Tir (1) va (2) ta c6 hé phurong trinh

= B e 4
407750 600 15  [x=160
x Vit 4 X i =08
—:"p-|—— _ —:J_-' _— X
40 77600 15 40 7730

(thoa man),

Viv quing dudmg 4B dai 1la 160 km.
Ciu 4.

a) Ta c6 BEC =90°, BDC =90°,

HAY BDAT MUA TC TOAN HOC VA TUOI TRE" "™



https:www, faceboolt. comletrunaldenmath

AABC c6 BD, CE 1a hai duémg cao ct nhau tai H
— H 14 true tim cla tam gide ABC => AH 1 BC.
Ta co: BEH +BKH =90°+90° =180° = t{r gidc
BEHK ndi tiép — EBH =EKH. Mt khac
BKA=BDA=90° = ti giac ABKD ndi tiép
= EBH = AKD. Do d6 EKH = AKD (= EBH)
hay KA 14 tia phén gidc cua goc EKD.
b) Al, AJ 14 cic tiép tuvén cia dudng tron (O)
= Al LOI,LAJLOJ vi Al = AJ. Ta cb
410 = 4J0 = AKO =90° = I,J,K cing thude
duong tron duémg kinh 40 = 1.J,K,4.0
cling thudc mét duimg tron. Xeét duomg tron dudmg
kinh AO ¢6 Al = AJ = Al = AJ = AKI = AKJ.
Ma AKE = AKD (chimg minh trén) vay IKE=DKJ,
AE  AH

I |
©)AMEH > MKB(g.8) = < ="

https:isites. ooogle, com/siteletrunoitenmath

= AE.AB= AH.AK. Xét AAIE vi AABI cé
IAE (chung), AIE = ABI = AIE <~ AABI (g.g)
g AL, AE
B~ Al

AH AK = AP (= AE.AB) =

= AI* = AE.AB. Tacé

AH _ Al

2 TEAE

AAIH <> AAKT (c.g.c) = AHI = AIK. Tuong
te AHJ = AJK. Ma AIK + AJK =180° (tir gidc
AIKJ néi tiép), do do6 AHI + AHJ =180°. Viy

ba diém J, H, I thing hang.
d) Chimg minh twong ty cu a) thi EC 1a tia phin

gide goe KED. Tacd KSE =DEC (so le trong),
KSE = KES (= DEC)= AKES cin tai K
= KS = KE. Matkhic

KQE + KSE = KEQ+ KES (=90°), do d6
KQE = KEQ = AKQE cintai K= KQ=KE.
Viy KQ = KS (= KE).

VONG 11

Ciu 1. 2) Gx+14x+1)(6x+1)(12x+1)=2
& (36x° +15x+1)(24x° +10x+1)=2.

Pat y=24x" +1ﬂx+l=:-3ﬁx2+]5x+1=%y—%.

PT d cho tré thanh: (% ~—%]y =2

& 3y —y—4=0. Giai PT ndy tim duge y, tir
d6 tim dwgce nghiém x cia PT da cho la:

? _=5+33 g P K

- 94 o8 g

4) 1 :
.x[.x+-—-J+—l-=2 [_I-{-"}—J o
¥ P ¥ X

}2
x[2+lj+g=3 2[.x+lj+x~l=3
Xl B (v B
1Y ! g 2
Do da [x-l"—] —4(.1"4-—}:—4 {:}(r+__.2] =()
b4 2 y

c:>x+l=2 e :>x-1=——1.
¥ ¥

b)

x=1+2
=1-J2
* Véi x=1++2 thay véo (*)suyra y=—-1-2.

Ta c6: x(2—x)=—1¢>x* —2x-1 ﬂ@[

* Véi x=1-+2 thay vao (*)suyra y=y2-1.
x=1+2 {le-ﬁ

- la
y=-1-7" |y=v2-1

Thir lai, ta thay {
nghiém ciia hé PT.
Ciu 2. a) 3x° -2y —Sxy+x-2y-7=0
&3 —bxy+xy=2y" +x-2y="T

< 3xn{x=2y)+ y(x=-2y)+(x-2y)=7
e (x-2y)3x+y+1)=".

Do do, ta co
gy el g e
3}:+_}'+1| 1 B ] . i

Vi x,y € Z nén chicéx=1viy=-3 thoa min (*).
Thir lai, ta thiy nghiém nguyén cua PT da cho
1a (1; -3).

b) Véimoi ne M, taco: 2012*":14;2014*" 4,
2013* =(2013* -1"")+1 chia cho 4 du 1 (vi
(2013* —1*"):(2013-1):4 ) va

2015 =[2n15‘**‘ —{-1)‘*”]+1 chia cho 4 du 1
(vi [2{:15*‘” -{-»1}“"]5[2{!15—(—1)]54). Do d6...

(Xem n'é}:r frane 26)
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2015 - 2016

TRUGNG PHO THONG NANG KHIEU DAI HOC QUOC GIA TP. HO CHi MINH

VONG 1 (120 plir)

Ciu 1 (2 diém). a) Giai phuong trinh
(% =M2-x =x(x*-9).

b) Gidi hé phuong trinh 1& T4 4 +47)=5
424 =5
Ciu 2 (1,5 diém). Cho phwrong trinh
x—=2mix+m-3
( 3;(-1 oy .
a) Tim m dé phuong trinh (1) c6 hai nghiém
phéan biét x|, x;.
b) Tim m dé .rf+x§
Ciun 3 (1,5 diém).
, (3 3 AiaE
a) Rut - .
d] U g{!lﬂ Q l3_£ 3+~.|'E x_g]
(x>0,x=9 x=25).
b) Tim x dé 0 <0, :
Ciu 4 (2 diém). a) Cho mdt tam gide vudng. Néu ta
tang d§ dii mdi canh goc vuéng thém 3 em thi dién
tich ting thém 33 c:mz;néugiémdédé;inﬁlcanh
goc vudng di 2 cm va ting d6 dai canh goc vudng

-5xx, =14m" =30m+4,

Jx=5

=X

con lai thém 1 cm thi dién tich giam di 2 cm’. Hay
tinh d dai céc canh ciia tam gidc vudng.
b) Ban An dur dinh trong khodng théi gian tr ngay
1/3 dmngaySl}MsEglalnﬁmg}l}'Ebmtﬂm Thye
hlmdlmgkehcachduqtnwtmm gian, vao khoang
cudi théng 3{ﬂﬂng 3 06 31 ngay) thi An bi bénh,
phiai nghi giai toan nhiéu ngay lién tiép. Khi
h%!lphl,lﬂ,h‘ﬂﬂghlﬂ]]ﬂﬂuﬂﬂdllglﬂ]dﬂ@ﬁ]ﬁbﬂl sau
d6 An cb ging giai 4 bai mdi ngay va dén 30/4 thi
An ciing hoan thanh ké hoach da dinh. Héi An phai
nghi giai todn it nhat bao nhiéu ngéy ?
Céur 5 (3 diém). Hinh binh hanh ABCD c6 tam gidc
ADC nhon, ADC = 60°. Puimg tron tim O ngoai
tiép tam gidc ADC ciit canh AB tai E (E # 4), AC cit
DEtail.
a) Chimg minh tam gidc BCE déu va 10 L DC.
b) Goi K 1i trung diém BD, KO cit DC tai M,
Chimg minh 4, D, M, I ciing thude mot dudmg tron.
¢) Goi .J 1a tim dudmg trdn ngoai tiép tam gidc ABC.
OJ

Tinh
in ty'iﬂDE

VONG I1 (150 pht)

Ciiu 1 (2 diém). a) Giai phuong trinh
JZx—14+41-2x% =2Jx- 2.

b) Cho cic sO a, b thoa min difu kién

ﬁ+ﬁm=3br%. Chimg minh riing —1< a <0,

Céu 2 (2 diém). a) Tim céc s6 nguyén a, b, ¢ sao cho

atbte=0viab+be+ca+i=10,

b) Cho m la s6 nguyén. Chimg minh ring néu ton

taicécﬁngwéna,b,ck]ﬁcﬂsanchng*b+c={}

va ab + be + ca + 4m = () thi cling ton tai cic 5o

nguyén a',b',c’ khic 0 sao cho @' +b'+¢' =0 va
ab'+b'c'+e'a +m=10.

c) Voi k 1a sb nguyén dwomg, chimg minh rAng

khéng ton tai cac 56 nguyén a, b, ¢ khéc 0 sao cho

a+b+e=0va ab+bc+ca+2* =0.

Ciu 3 (1 diém). Gia sir phuong trinh

2x* +2ax+1-b=0 cd 2 nghiém nguyén (a, b 1

tham s6). Chimg minh fing o -H*+2 13 sb

nguyén va khong chia hét cho 3.

Ciu 4 (3 diém). Cho tam gidc ABC (AB < AC) c6

céc goc nhon, ndi tiép trong dudng tron tim O. Goi

TOAN HOC
6
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M 14 trung diém cia canh BC, E 1& diém chinh giita
clia cung nho BC, F 1 diém doi ximg ciia £ qua M,
a) Chimg minh ring EB’ = EF EO.

b) Goi D 14 giao diém cia AE va BC. Chimg minh
chc diém 4, D, O, F cing thude mot dudmg tron.

c) Golﬂﬁtﬁmduﬁlgunnmmepm,glacABCm
P la diém thaydmh‘mduﬁngn-énngumueptam
gidc [BC sao cho P, O, Fkhnngmﬁnghang Chlmg
minh rfmg tiép tuyén tai P cia duwomg tron ngoai tiép
tam gidc POF di qua mét diém c6 dinh.

Ciu 5 (2 diém). Dé khuyén khich phong trdo hoc
tp, mdt tnromg THCS da 0 chirc 8 dot thi cho cde
hoc sinh. O moi dot thi, co ding 3 hoe sinh duge
chon dé trao giai. Sau khi td chirc xong 8 dot thi,
ngumtanhanrﬂrﬁngvmhaldotﬂnbatky luén co
dimg 1 hoc sinh duge trao gial & ca hai dot thi do.
Chimg minh ring:

a) Ca it nhit mét hoc sinh dugc trao gidi it nhét
bén lin.

b) Cé ding mdt hoc sinh durge trao giai & tit ca

8 dot thi.
NGUYEN BUC TAN
(TP. Hé Chi Mink) Sweu tim

HAY BDAT MUA TC TOAN HOC VA TUOI TRE" "™
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CHUAN BJ
CHO KY THI
TRUNG HQC
PHO THONG

oubc cIA

%d:‘ todn vé tiép tuyén vdi do thi ham s da
drpe wiod thiéu sor qua tie sw khai dau cria
phep tinh dao ham khi hoc o chiemg trinh lap 11,
népsau dd ¢ ldp 12 ching ta da dwgc hoc tron ven
vemc!heiommamfhﬂﬂgq!mmcmngﬂykhaﬂ
sdt ham s6, trong bai viét nay xin trinh bay lai van
dé trén, bang mgt vai phicong phap cu the.
Cho him sé: y=£(x) (C) va diém M(x;; f(x,)) €(C).
Khi do tiép tuyén véi db thi (C) tai M co
phurong trinh (PT) 1a: y— £ (%)= /(5 }x—%,).
Thi du 1. Cho ham so: v

T tiép tuyen

=x"—dx+3(C). J'.l'(i.'

wri (C) rgi cac giao diém cua

(C) veri truc hodanh.

Léi gigi. PT hoanh d6 giao diém gitra (C)va

truc hoanh 1a x° —4x+3=0< [ii;

Taco y'=2x-4.

» Tiép tuyén vai (C) tai diém M(1;0) ¢6 PT:
y=0=-2x-N) < y="2x+2

» Tiép tuyén véi (C) tai diém N(3:0) c6 PT:
y—0=2(x—3) <> y=2x-6.

1. Tiép tuyén cé hé sé gée k che trude

Cho ham s y = f(x) (C). Viét PT tiép tuyén

v6i (C) c6 hé sb géc k cho tnrde.

Phuong phép 1. (Tim tiép tuyén bing cach tim

hoanh d§ tiép diém).

Budc 1. Giai PT f'(x,)=k dé tim hoanh do

tiép diém x,.

Buecre 2. Viét PT tiép tuyén voi dd thi ham sb tai

diém M (x,; £(x,)).

Phuong phép 2. (Dua véo bi¢u dién hinh hoc)

Buae 1. Viét PT tiép tuyén dudi dang: ‘

=g(x)=hkx+b (T)trong do k 1a hang so da
biét va b 12 in s6 phai tim.

hitps.:/sites. soogle.com/siteletruneldenmath

BAl IR
TIEP TUYEN YOI DO THI HAM SO

LE NGO NI—IA.T HUY

(GV THPT Lac Long Quén, TE. Bén Tre)
Budre 2. Li ludn (7) tiép xtc (C) dé tim dugc b.
Trong phuong phép 2 véi diéu kién tiép xic &

Jg)=g0x)
'(%)=g (%)
Déi véi phuong phép 2 thi ta khong tinh truc tiép
hoanh d6 tiép diém ma ta chi xét true tiép PT tiép

tuyén théng qua diéu kién trén.,

Tiry theo thé loai ham sb va trong timg hoan cinh

cu thé mé ta 6 thé ding phwong phép thich hep.

day 1a ton tai gid trj x, thoa man:

-

i - " I LX %1 " B-wrne by
Thidu 2. Cho ham so y = l (C) va dwong
thang (d):y=-3x+11. Viét PT tiép tuyén vii
(C) va song song voi (d)
N amE 5 ] '_‘3 'R
Loid giai. Taco v :{ )’ vai x 21,
1)

Goi tiép tuyén cin tim 1a (d"), vi (d") /(d) nén
ton tai gid tri x, théa man k, =k ., c6 nghia:

f:(xu'_?‘l}z ==3& (x,=1F =15 %, =0
hodc x, =2.

- Vb x=0=y,=-1nén PT (4 Ila:
y+1==3(x-0} hay y=-3x-1.

- V4 x=2=y,=5nén PT (d% Ila;
y—5=-3(x-2)& y=-3x+11 (ta loai duong
thing nay do né tring véi (d)).

Viy PT tiép tuyén cin tim la; y=-3x-1.

Luru j. Bai toan viét PT tiép tuyén (d") khi biét
trude duoc PT mét duomg thang (d) co céc
trudmg hop sau:

* (d) L(d") thihé sb goc k, k,=-1.

» (d)//(d") thi hé s6 goc k, =k, .

Nhung hé so goc bang nhau chua hin hai
dudmg thing song song véi nhau (cd thé tring

TOAN HOC
o7
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nhau). Do d6 sau khi giai chiing ta nén kiém tra
lai dé loai dudmg thing tring v&i dudmg thing
cia gia thiét, cu thé trong thi du trén ta loai
duimg thing y=-3x+11.

Cho ham s50: y=4X

(d):y=2x+1. Viét PTt

—2x (C) va

Thi du 3.
dwome thang iep 1 ﬂ:'.'n'tj-'.'
(d") vai (C) va song song vdi (d).
Léi gidi. Tiép tuyén (d")//(d) thi c6 PT dang;
y=2x+b (b#1). (d") tiép xic (C) nén can co:
JxT-2x=2x+b (1)
x—1 er o (2)

]
x-=2x

o PR o ey 1@{4& ~2x)= (x—1)?

xz1

1
t}{sz—ﬁx—I=nﬂ[x=§[3tm} ¢:>x21+-§--."'§-

Tir (1) c6 b=+x* -2x-2x= {%{3:1—6,\:}—11:
R
_J; 2[1+3J§)r 2-\3#1.

Do d6 PT tiép tu},rén cén tim la: y=2x-2-43.
2. Tiép tuyén di qua diém Ala:B) che trudc
(hode phai tim).

Phwong phap 1.

Buee 1. Tiep tuyén vai d6 thj tai M(x,, f(x,))
¢6 PT dang: y—f(x,) = f (%, )x—x,), do tiép
tuyen qua .4 nén: B—f(x,)=f"(xNa-x) *)
Budc 2. Giai (¥) dé timx, rdi suy ra phuong
trinh tiép tuyén,

Phuong phap 2.

Budge 1. Tiép tuyén qua A(a:p) cd PT:
y=p=k(x-a) (7) trong d6 &k 1a hé s0 goc
cén phai tim. 1

Buoe 2. Li lujin (T) tiép xuc (C) dé tim &, khi
d6 tim duge PT tiép tuyén,

Thi du 4. Cho ham 50 ;- p= > —dx+1(C). Viér
PT tiép tuye .IHH m 1(_] ke tir diém 1:_. 6.

y+b= k(.r = y=kx-2k-6. {i"]uépxuc

TOAN HOC
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4 . | —Ax+1=kx-2k—-6 (M
vl (C) nen,{zx_‘I:k @)
Thé (2) vio (1) ta co:

¥ —dx+1=2x-NHx-22x-4) -6
o x-4dx+l=0x=2+.3.
“Voi x=2++3 thi k=2(2+/3)-4=23.
Tiép tuyén can tim c6 PT la:

y=2/3x-43-6.

*Véi x=2-3 thi k=2(2-3)-4=-23.
Tiép tuyén cin tim c6 PT la: y=—23x+4/3-6
Viy c6 hai tiép tuyén 1a y=-23x+4/3-6;
y=23x-43-6.
T}u'-dg: 5. Cho him s6 y=x"-2x+2 (C). va
e -'J’:IJHL{ (d):x=1. Tim diém A thudc (d) sao
cho tir A ké dwpe hai tiép tuvén vai (C)va hai tiép
1) én do vong goc voi nhau.
Léi gidgi. Taco y'=2x-2 va goi A(l;a)e(d).
Tiép tuyén véi (C) tai (x,,f(x,))e(C)c6 PT
dang: y—(x; —2x,+2) = (2x, = 2)(x—x,) (T).
Do (T) qua A(l;a) nén:
a=(x = 2x+2) = (2% =21 ~x) =-2x +4x, -2
—2x,+a=0 (*)
Dé cb hai tiép tuyén vii (C) ké tir A va vudng goc
vii nhau thi (*) phdi ¢ hai nghiém x,x, thoa
min: y'(x )y (x)=-14 (2 -2)2x, -2)+1=0

2
=

S lor —4{xt+.xz}+5=ﬂ¢:>4a-3=[}¢::-a=%.
Viy diém cin tim I ,4(1;%] |
Thi du 6. Cho ham sé6 y=x"-3x'+x+2(C).

Tim diém A Hu.rm (C) sae cho nr A chi ké dirgre
dauy nhat Mt mp fuyén vari ham $6 (C).

Phén tich fim hwdng giai. Ta doan _rang bai
todn c6 lién quan den ::Iang digu ham so béc ba,
dé thay rﬁng trén ham s6 ham sé bdc ba né co
mf:t vi tri rit dac biét doé la vi tri dlem uon.
Bang truyc quan ta nhén ra tiép tuyén xudt phat
tir diém uén ludn ké duoe mot tiép tuyén duy
nhét, cong viéc bay gitr 1a 1am nhur thé nao dé
nhén dinh trén la ding.

o



7 Léi gigi. Ta co:

LTS. Bm‘ dau tir 56 460 nay, Téa soan Tap chi TH&TT khoi phuc lai chuyén muc Tiéng Anh qua cic bai
todin nham gitp cde ban hoc sinh ném thém cde te vieng Tiéng Anh, qua dé co thé dpc hiéu cde cudn sdch,
cde bai viét trén Tap chi phé théng trén thé gidi vé mon Todn. Toa soan néu tén va ting Tap chi cho cde ban co
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TIENG ANH QUA CAC BAI TOAN

Bai 5o 1

Problem. Let Az-'ll,z ..... H_: aid let P(A) be
the set of all subsets of 4. How many elements
does P{A) have?

Solution. Let § be the set of all bit strings of
length n. We construct an one-to-one
correspondence between P(A) and § as
follows. For each B = {i,...,i,} € P(4) where
1=i <..<i <m, we assign B to the string bb,..b,
in which b =1 if and only if ieB. For
example, in the case n=4,+ 0000,
{1,2,4} ©1101,..1t is not difficult to check
that this map is actually a bijection from P(A)
to S. Therefore the number of elements in P(4)
is equal to the number of bit strings of length n
which is 2",

TU VUNG
set : tép hop
subset : tip con
clements : phén tir
bit : mdt dom vi thing
tin co bin gom 2 gia tri 1 hodic 0 (ding, sai)
string : biing, dai
lengih : do dai
construct : Xy dumg (d0ng tir)
one-to-one correspondence : song anh (danh tir)
as follows : nhir sau
assign - in dinh
check - kiém tra {ding tir)
bijection : song dnh (danh tir)
NGUYEN PHU HOANG LAN
(Truwemg PHEKHTN, DHOG Ha Ngi)

Han giri bai dich: Mugn nhat la hai thing sau khi ding bai.

! =3x —6x+1; y"=6x—6.
Ta thiy (C) c6 diém ubn I(1:1). D&i hé truc
toa dd Oxy vé hé tryc toa dd IXY qua phép tinh
tién theo OI(L;1): x=X +1; y=Y+1.
Trong hé XY ham sé da cho dugc viét lai :
Y+1=(X +1) =34 X+1)P + (X +D+2

hay ¥=X*-2X (C), licdé ¥’ =3X*-2
Pit (X =a:¥Y=a —2a)e(C).
PT tiép tuyén véi (C) tai (X,, f(X,)) €(C) cb
dang: Yj{XS—EXﬂ}#(BXE—E}(X*Xn} (7
Tiep tuyén di qua 4 nén:

a' —2a—(X; -2X,)=(3X] -2)a-X,)
ea -X;-2a-X,)=03X]-2)a-X,)
< (a-X)2X; —aX,—a")=0

< X, =a hay XL,:-%.

Dé tir 4 chi ké duge mét tiép tuyén véi ham sb
(C) thi phai c6: az—g-u‘::ra:[}:tuisf.
Viy diém 4(1; 1) la diém cén tim.

HAY DAT MUA TC TOAN HOC VA TudI TRE """

BAI TAP LUYEN TAP
I. Cho him sé y=x'—x* +2x+1(C).
Chimg minh trén (C) khéng ton tai hai diém ma tiep
tuyén vii (C) tai hai diém d6 vudng goc vai nhau.
2. Cho ham s6 y=x*-5x' —x+8 (C). Viét phuong
trinh tiép tuyén véi (C) tai cic giao diém ciia (C) véi
dudmg thang y=-x+4.
3. (Khéi B - 2008). Cho ham sb
y=4x'=6x" +1(C). Viét PT tiép tuyén vai (C),
biét ring tiép tuyén d6 di qua diém M(-1;-9).
4. (Khoi B - 2004). Cho ham s _}==—;x} —2¢ +3x (O).
Viét PT tiép tuyén A v&i (C) tai diém ubn va
chimg minh ring A 1a tiép tuyén caa (C) cb hé sd

goe nho nhit.

Lxl (C). Viét PT tiép tuyén

véi (C), biét ring tiép tuyén dé vubng goe vai tidm
céin xién cua (C).
6. Cho him s6 y=-x'+3x"-2(C). Tim trén

duimg thiing (d): y = 2 che diém ma tir d6 cd the ké
durore ba tiép tuyén dén ham sb.

5. Cho ham s6 y =

TOAN HOC 9
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U - ?
HUGONG DAN GIAl D ao 1

Bai 1. a) Ban doc tu gidi.

b) PT 3+ —6(m+1)x+9=0 c6 hai nghiém
phin biét x,x, thoa min |x[-x1i:2. Piéu

kién 14
(m+1F =30 (m+1)7 >3
(x, +xz}2 —4xx, =4 4{m+1}2 -12=4
(m+1)° >3 . m=1
|{m+1}2 g = (m+1) _4<:>[m____3.

Bii 2. a) Dat r=cosot = sina = v2(1-1).

T |
Do ﬂc:u,«:i nén mnu}ﬂ.ma:v{l:ﬂ—ﬁ{r«:l,

# +(u"§(]—t})z =137 —4r+1 -—-D¢H=%

(do I—L{r-ezl}. Suy ra

2
2 1
N2 cosa=—=> tana =242

ot 3
n) l+tana 1+242
Viy tan[u;+—‘i~]-. T S h
b) Tim ra z:I+%i=:2?—z:I—%i.
V34
=
Bai 3. BK: 2{1{%.
PT < log,(x—2)" =log,(7-2x)
IS T W ST {da?{x{%}.

sino =

Viy [27-2]=

Bai 4. DK: .‘;'2%.
viri 32x* —16x" +229x +92x -1
@%(:ulu]]: >2x 4+ 242x=1

4 g 2 2
<:>§(4_r —l] 2(J2.t—1+1)

L |
@%{hl—t]‘e«’zx—Hl
(do 12% nén 4x* —120)

S Bxt—5-3J2x—120.

Xétham s fi(x)=8+" —5-3/Zx—1,x eB:er],

TOAN HOC
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BPT di cho twong duong

3

0 fi(x)=16x—= f' (x)=16+ =0,
VX J(2x-1y
Ta thdy £'(x) ddng bién trén [%m] vi cb

llm] filx)y=—o=, fi(D=13>0 nr:nt-:-ntwdu}'
I—P‘II

nhéit s a sao cho %{a{l,f'(a}:ﬂ. Nhe tinh
dbng bién cua f'(x) tathiy f(x)>0ox>a,

f’{x}{ﬂﬁ%{x{a. Ta c6: (1) = 0 vi bang
bién thién cia f(x) nhur sau

x —é— a 1 +oo |

|

Lo | il L T [
f{-r} +30 |
i . \\ y/ |
: I

Tirdd flx)=8x"=5-3J2x-120< x21.
Viy BPT di cho c6 nghiém x = 1.

Bai 5. Dt ¢ = cosx, tinh dugc

6-32
s

a3
2

:
= [(3-2cos3x)sin xdx =
n

3
Bai 6. Tinh duge S, =2 ‘ﬁ,sa =

e e = 8 {ﬁvtt} Goi H la trung diém BC,

ké 4K 1| S5H tai K, Gf 1 SH tai / . Ta co
IG _HG 1

d{G,{SﬂC}}= IG va H=m=§. Xet tam

i u e R | 1 1 16

1ac vuong SAH cd e =—

3 g AK® SA' AR 3@
a3

Bai 7. Gia st Cla;a+2)= A(2-a;6—a). Ma
A thubc duimg thing 2x+y—1=0 nén a=3 <~

HAY DAT MUA TC TOAN HOC VA TUOI TRE'T*"™*™



THU SUC TRUOC Ki THI
pE 50 2

(Thai gian lam bai: 180 phiif)

Ciiu 1 (2 didm). Cho him 86 y = 2:]’ .

a) Khéo sét sy bién thién va vé dd thi (C) ciia ham sd.
b) Viét phwomg trinh tiép tuyén ciia d6 thi (C) tai
diém A(0;-1).
Ciin 2 (1 diém). a) Cho a lagécma cota =2 . Tinh
i COS ¢k
_ sinf@+3cos’a’ g ;
b) Trong mit phing Oxy, tim tip hop cac diém biéu
dién s6 phrc z thoa man |z—(3-4i)[=1.
Ciu 3 (0,5 diém). Giai phm}'ng trinh
1
El“‘gﬁ (x+3)+ F ing4 (x 1}E =log, 4x.
Ciiu 4 (1 diém). Cho 0< x <y . Chimg minh ring
viri moi s6 thye a, ta co
_,[.2 —E.I'I
x: 4+ gt

a* _J,Z

2 -
s it (x-3)
as -+ y-

x+y

x .
i
Ciu 6 (1 diém). Cho hinh chép S.ABCD c6 day la
hinh vudng canh a, mit bén S48 14 tam giac
déu, SC = SD = a3, Tinh thé tich khoi chép S.ABCD
vé cosin ciia gée gilra hai mit phing (SAD) va (SBC).

2
Céu 5 (1 diém). Tinh tich phin: 1= j{x—z}
n

= A(- I3]£{3 S} Cac dlemﬂ D 1a giao diém ciia
drémg trém dudmg kinh AC véi dudmg tung true cia AC,

T do tim duge B(0:6), D(2:2) hodic B(2;2), D(0;6),
Bai 8. PT mat cdu 14 (x+1F +(y-2¢ +(z-3P =2, tiép
1348

diém M[i:?ﬁ]'

Bai 9. Lap s6 tir nhién cé 4 chir s6 d6i mijt phin biét
abcd tir céc chirsé 0, 1,4, 6. Co titca 3.3.2.1=18

56 nhw viy. Ta ¢ n(Q)=18. S6 abedi4 < cdid,

tirc 14 ed & {04,40,60,16,64}

Trong €, 56 cic s6 tin cing 04 hodc 40 hodc 60 la
3(2.1)=6, sb cic sb tin cing la 16 hodc 64 la
2.(1.1)=2. Goi A 14 bién c6 cin tinh xdc suit thi

T -5

A)=6+2=8. Viy P(A)=1-—==.

niA) iy PA)=1-r=5

Baii 10. Ta cd x'% + y1® 4 718 3%1- 23.
X8 yE g

Ding thire x'* + y'* 4 2% =3 xdy ra khi

Ciau 7 (1 diém). Cho tam gidc ABC vudng tai
A(L;2), canh BC ¢d phuong trinh y+3=0 va
diém D(4;1). Goi E.F lin lugt la trung diém ctia
cac dogn BD,CD . Tim toa d6 ciia B.C . biét durdmg
tron ngoai tiép tam gidc DEF & qua diém

M(2;-1+/6).
Ciu 8 (1 diém). Cho mit phing (P):x—2y+2z—-1=0
va cac diromg thing
_x—I_}'—?r_E (X=2 ¥ B
iy gy ‘z'd" e e

Tim diém M thude d;, N thufc d; sao cho MN song
song vai (P) va dudmg thing MN cich (P) mot
khoang béng 2. ’

Cdu 9 (0.5 diém). Giai bong 34 nit vo dich Bong
Nam A nam 2015 duge t6 chire tai thanh ph6 Ho Chi
Minh cé 8 d6i bong tham du, trong &6 cd hai d6i
Viét Nam va Thai Lan. Céc di bong duge chia ngiu
nhién thinh 2 bang 6 s6 doi bong bing nhau. Tinh
xdc sufit sao cho hai di Viét Nam va Théi Lan nim

¢ hai bang khac nhau.
Cin 10 (1 diém). Cho a 1a s6 thure duong. Giai va
xt-2x
bién | h trinh say ——— =
1én luin phwong trinh sau o a
KIEU BPINH NINH

(GV THFPT chuyén Himg Vieomg, PFm T?m}

X8 = yib = 718
e
e
x>=0,vy>0,z>0
Tir BBT (x'%7 — y'™7)(x'* —;,-l*-}:» 0 tacé
yams +J__~2I}l‘~ }xl"}‘}'.f 18 4 41 _}

,::;,'zi_rlﬂlj +}m15}2(_rl99? +.1PIU‘9"}{_1-ES + J.']H]I

=l x=y=z

XIS 4 y20IS 18 4 8 . Sl .
X 5y 5 ding thire xay ra khi
W15 4 L2015 16 . 418
oL Fath Dy + T
x=y. Tuong tw cé YT 71997 3
F2015 4 L3015 218y 18 Viy
21597 4 1957 Il
i J20IS 0I5 Q015 4 G20IS S30U5 4 g 201S
= xlm + i }'IWT 41997 ST 18T

il -3
Viy minF =3,

NGUYEN VAN XA
(GV THPT Yén Phong 56 2, Béic Nink)

F=13 dat due khi x=y=z=1.

TOAN HOC
' CTudilre
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GIAI TOAN

| geVOIMAYTING 2

| i-ii

:7{ hic véi cdc ndm trude, dé thi nam nay
obm 3 bai, tong 1a 30 diém. Mbi bai gbm
5 céu, trong d6 Bai I (10 diém) 12 bai thi dang tric
nghiém nhiéu lya chon, mdi cau 2 diém; Bai I7 (5
diém) 1a bai thi tric nghiém dang dung-sai, moi
ciu | diém:; Bai [ (15 diém) la bai thi tric
nghiém dang dién dép s6 (kém theo trinh bay vin
tit 1éi giai), méi cdu 3 diém. Théi gian 1am bai 1a
60 phit. Dudi ddy ching toi giai thiéu 1oi giai dé
thi cia S& Gido dyc va Dao tao Ha Ngi 2015
(Trung hoc phé théng). Bai gidi duge trinh bay
trén Casio fx-570 Vn PLUS, 1 thé hé mdy mdi
nhit hién nay, ban doc c6 thé dé dang giai twong

tir trén cdc may khac.

Bai 1 (10 diém). Thi sink khoanh trén chit cdi

trucre dap an dung,

Jxt +1-1

e 'l'-lf.l'
[4x+15

Ciu 1. Cho ham sd f{x)=cosx 4

2(x) 2", Gig tri cua flg(2)) I
A. 0,8392: B. 0,8389: D. 0,8393,

Léi gidi. Tinh dao ham cua ham s6

log, x+

0,8390; C.

g(x)=log, x+2* =::—;+2’ tai x=2 va giri vao

o nhé [A:
[SEEET] wam

[]2[~] [ALPHA] [X] [}] []2[=] (3.227708336)

14x+15

Val+1-1

Khai bao biéu thirc £(x) =cosx +

TOAN HOC
* Cluditye
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S6 460 (10-2015)

il

BAl GIAl PE THI <~ ,

i

IO TREN N TV RO

HA NG 2014 - 2015 '

HUYNH KIM DUGC (56 GD - BT Ha Ngi)
BINH HU'U LAM
TA DUY PHUCONG

[l4] 1] 1] 14[ALPHA] [A] [+15

Bém phim [=] duge dap sé: —0.839020511

Ciu 2. Gig tri nho nhat ctia ham 50

filx)=— 'fx—.l- D+ x* +x trén doan E--I:ﬁ] fer:
T xS +2015

A.—00223: B. 12.2000;: C—2,1114; D.-0.2039.

S

(x* +2015)
Gidi phaong trinh f'(x) = 0 trén may nhu saw:

Khai bao f'(x): 403093

@mnsaz
51 5] [7]2 [Aremal X 11

Giai phuong trinh  f'(x)=0 bing cich bim
phim: ﬁﬁm

My hoi: X? Khai bio gid tri ban dau: 0[=]

Giri két qua (-0.5222814326) vao o [Al:

Vi f(-1)x-0,9554<0va  f'(0)>0nén
x, = -0,5222814326 la diém cyc tiéu cla ham sé
di cho. Tinh gia tri cia ham s6 tai diém x, bing
cach khai bao f(x):

zs

[+12015 5] [5] [+] [ALPHA] [A] [x*] [+] [ALPHA]
[A] [5(- 0,2059446342)
Dap s6 dung la D.

(GV THPT chuyén Neuvén Hué)
(Fign Todgn Hoo)

Léi gigi. Ta cb: f'(x)=

4 2500
Ciu 3. Tong —+ m i e
3 2499

15

36

ok co gid tri la
35
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300 | 1274 1249
A. ﬁ; B — C — D —.
51 51 51 51
L giai,
5 (apy 25 2
L Ly {”1] 5% e
3715735772499 S any o1 S

Z‘ 4t =1 1
5, [t
= 4nt =1 4n -1

25 l
= 1+-—
na| 2- 2”“! 2n+1
=25+l{|_l+l__+l_l I“+L_L]
2 =% LREeR 49 51
I | 1 50 25 1300
T g e | B TR AR T e
2( 5|J 48 | i e

Ciich 2. St dung phim [3-] dé tinh 3 2;} |

[SHIFT EZZ
[acpHA] [X]]] 2] 1] pl IESEIHW

Céu 4. Chir 56 thap phdn thir 2015 sau ddau phdy
ctia phép chia 1357 cho 19 la:
A. X B. & C. &

D. 7.

la s6 thap phan v6 han tun hoin

R b fd
Lai gidi,

chu ki 158: %z?l [421[!526315?394?353]

Thét  wvdy, chia
e L
19

% = (0,421052631. Nhu viy,

1357 che 19 ta duoc:

Chia 8 cho 19 ta duoc:

B=19:20,421052631+ 0,000000011

hay %= 71, 421{}5263I+1—><Il]'°

Lai chia 11 chia cho 19 ta lai duoc:

'33? =71,42105263 15?394?363+%x10""

Tiép tuc chia 8 cho 19 ta duoc chu ki tiép theo.
Vi 2015 = 18x111+17 nén chir sb thir 2015 sau déu
phiy 14 chit s6 thir 17 trong chu ki, tirc 1a chit s6 6.

Céu 5. Trong hinh chir nhdt ABCD c6 diém E
thia midn AE = 6; BE =7; CE = 8. Khi do dp dai

doan thang DE lé:

A. 45826, B.7,1414; C.8,7750; D.10,3441,
Livi gidgi. Tir Hinh v& ta ci:

ED* = ME* + MD? i A
= AE® — AM? + NC* M :
=AE*—AM® +CE’' —-EN* g

= AE* + CE' -(BN* + EN*
= AE® +CE* —BE* =6* + 8 - 7" =51.
Viy ED=+51=7,1414.
Bai I1 (5 diém). Thi sink danh déu X vio 6 ding
hodc sai trong cde cdu sau.
Ciu 1. Véi moi da thic P(x) c6 hé 5o la so
nEuven ta co P{EG]S]—P{—??&} khdng phai la
6 nguyén to.

thing E Sai I:]
Léi gigi. Khang dinh trén 14 sai. Thit viy, chon
FP{x)=x. Khiay

P(2015)~ P(~996) = 2015 — (-996) = 3011

1a s6 nguyén to.
Ciu 2. Thé tich khdi cau ngogi tiép hinh ldp
phicong 6 canh bang 1 la 43x.

uing |:| Sai D
Léi gidi. Dap sb 1a sai. That vy, goi O la tim
lip phuong (ciing 14 tim khoi cau ngoai tlep lip
phwong) cd6 canh bidng o Tim cua mit
diay ABCD 1a H. Khi 3y ban kinh R cta kh&i
céiu bing OA va

’ s
R* =04’ = OH* HAZE[EJ +[ij w2
+ 5 ﬁ 5
aV3

Suy ra R=T.Thé tich khdi ciu bing

Ia»ﬁ
o

Ve=—nR = wt khi a=1.

oo =3
3 3

S646010-2015  * CTugifpe
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Can 3 e o,
,
oi 8.8 it \: \\.

il oo 1 [2} by
hinh (1), hink () "__?_ e T
K o fi 50 4

/(D) i\

g / 51

; L — |
Fhine | S | :

Lo gigi. Goi R 1a ban kinh hinh tron 16m,
r=§ li ban kinh hinh tron nhé. Khi dy dién
tich Scia mdt phin tr hinh tron Ién 12

1 : i L ; i
8 =Er|:R2_ Dién tich ciia mit nira hinh tron nho

gt =lﬂ[£]z =£=§-. Suy ra
2 0 s 8 2
S=[Sr_31}+5| +(8'-5,)+8,
=25-5+85,=5-5,+8,,

tire la 5, =5, hay i=l.
z s,

Can 4. Phirong trink 2 v +sinx—3=0 o
l'.l'_'._.'.:*. m |.|:|'I ||“'|’.|

Phinge : Sai |
Lo gidgi. Vi f(x)=2"—x +sinx—3 13 him
lién e va f(-2)=52L £(0)=-2 f(10)=21,17
nén phuong trinh it nhit hai nghiém trong céc
khoang x, €(-2:0) va x, €(0;10).
Nhgn xét. V& d6 thi nho phan mém Maple, hoc
Graph, ta co thé khang dinh phuong trinh co
ding hai nghiém.
Céau 5. 50 2 cod chir 50 tan clme la 8

Lhogr | | Ml -'
Lo giii.,
Vi 3*=81=1(modl10) va 2015=4x503+3

nén 32015 {34)
=2" =134217728 c6 chit s tin cing

' =3 (modl0).
Vé}r 2'1'“”
bing 8.

Bai 111 (15 {fILr!I} Thi simh trinh bay Idi gidi nedan

ron va ghi két of it

14 T%'}ﬂ;gﬁ S3 460 (10-2015)

v+ 2 e fen

Céiu 1. Pa
dicm cwe tri la A, B. Tinh &6 deai dogn
Léi gidgi. Hoanh d¢ x,,x, cia hai diém cyc trj 14
nghiém cua phuong trinh ' =3x" = 2x-3=0.

= [‘IA + Xp ]1

(2] -4n-2.

fTE 1Eiy 8ad 1

fiine AR

Suy ra: (x, —x,)° —4x,x,

Do do
¥, —yﬁ.=(x3—x3)—(xi—x2)—3{x,,—.xﬂ}
Xy [x + X Xy + X0 (xd+xﬁ]—3]
T |:.1',, +x§ {x “'J‘a] 3i|'
(%, —xg |i % = ———3.|--r@{x - ).

Suyra AB* =(x,—x, ) +(»,-»,)

e —x3]2[|+ maJ 40 481 _

40 481 _ 4x4810
81 :
Viy do dai AB bing: AB:%M&U =5,1373.

9 81 27

Cadch 2. Tinh duce

e =1:~.ﬁ_0;y”=25129\f1_ﬂ_
j 3 : 27
Thay vao cong thite
AB=\(x, =%} + (v, -7, )
ta ciing di dén dap sb trén,
Ciu 2. Giai hé pheong trinh
Ix +dx+4 = Iy~ + 4
Vo =y x+ 4+ log, (2 + x).
Tacod: x' +3x" +4x+4=y" -3y +4y

o (x+1) +(x+1)=(y-1) +(y-1). 22
Vi f(f)=¢ +t 12 ham dong bién nén
F =T Yo =
Suy ra; x+l=y-l< y=x+2. Thay vio
phuong trinh 3'"' = y+ x+4+log,(2+ x)
ta duge 3" = 2x—6-log,(2+x) =0.

Phuong trinh nay ¢6 nghiém hién nhién x=1.

HAY DAT MUA TC TOAN HOC VA TudI TRE 1"



Pé tim nghiém con lai ta s dung phim
SOLVER | nhur sau: Khai bio phwong trinh
3[a] [ALPHA] [X] [+]1[=] [-]2[ALPHA] [X] [-]6

Bz@am

Yéu  cau giai  phuomg  trinh:
[SHIFT! [SOLVER|Méay héi: X=? Khai bao:

- 2[=] Két qua: -1,872130575

may

Viy ta cO hai cip nghiém: x =Ly =3 vi
x, =—1,8721;y, = 0,1279.
i chdp 8. ABCD e diy

hinh thang vudng tai A va D, Mdt bén 84D la tam

Céu 3. Cho hin 1BCD g

carh hane 2 va nam rén midi .l"‘-'ln'n.":'l:-_"

o
£

vieing goc voil mat phdang (ABCD), Goce gifra 58

v gt phang (ABCD) hane 307, CD =4, Tinh the
tich ctia khoi chép SABCD

Léi gidi. Trong tam giac SAD ké SH 1 AD.

Do hai mit phing (S4D) va (4BCD)vuéng géc
nén SH 1 (ABCD).Vi SH la chiéu cao cia tam

gidc déu canh  bing AD=a=2nén

SH:EFE-'?ch. Vi SH L(ABCD)nén SBH

chinh la géc gita SBvéi mat phang
(ABCD). Suy ra
HB = SH.cot SBH = SH.cot30° =343 =3,
5
fﬁ"x
i R

D'ﬂ? 5 .\hc

Viy AB=vHB - AH® =3 -1 =2J2. Dién
tich hinh thang ABCD biing:

1 1 .
S ico =5 AD-(4B +CD) =E_2_(2Ji +4)

=22+4.
Vay thé tich hinh chép S.4ABCD bing:

b b

1 V3

Ve usen = ESH-SAECD = T(Eﬁ + 4) = 13,9424,

Cin 4. Tinh tong cdc woe nguvén o

2015 + 1859

Léi gidgi. Phan tich 2015°va 1859° ra thira s6
nguyén to nhér phim trén Casio fx-57T0VN
PLUS:

2015[7] 3[=] (8181353375)[SHIFT
(5°.13'31%)  va  1859["] 3[=](6424482779)

SHIFT| |FACT| (11°.13%) . Nhir vy,
2015 +1859° =13*(5'31' +11°.13°)
=13". 6648082 =13°.2.7.149.3187.

Viy tong cdc uwdc cua nguyén t6 cia
2015 + 1859 1a: 13+2+7+149+3187 = 3358.
Ciu 5. Cho dav so (u ) thoa man w =1

=, +{n+1)! vai moi n>=1. Tim sa fr nhién
n lein what dé u fa 5o chirth phromg
Léi gidgi. Ta co:
u=l=1% u,=u+21=1421=3;
u, =1, +31=142431=9=3"
u, =u, +4!1=14 21434 41=33; ...
t, =t +al=142434% . +n!
Vi k>4thi k!'=1.2.345.4kla so6 chin chuc.
Chimg t&
t, =14 2434 4454+ 01 =334+ 54 ..+n! a
s0 ¢6 tin clng bang 3, do do khéng thé 14 s6 chinh
phuong. Wiy chi cé duy nhit mét gia tri
n=3 thoa man diéu kién diu bai.
Kér ludn. Vé co ban, ndi dung dé thi khong khéc
cac nam trude. Theo qui ché méi cua ky thi Giai
todn trén mdy tinh, chi co ba bai tric nghiém va
dirge lam, duge chim trye tiép trén may tinh. Bai
thi Ha Noi 2015 duoc chim trpe tiép. Nhir viy,
chi ¢ cach chdm thi 1a khic, con ndi dung dé thi
khong khac trude (van 1a cdc kién thire co ban clia
todn pho thong két hop voi may tinh dé giai ra
dép sd).

TOAN HOC
' cTusitre 15
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CAC LOP THCS

E:u T1/460 (1. nrp 6). Cho a la mit 56 tl,r nhién
gbm cac chir s6 khac nhau va b 13 s6 gdm céc
chit sb cia a nhung theo mt thir tw khéc. Biét

a— b—lll 1 (n chit s 1,

duong), tim gia tri lén nhit cua n.

TRINH HOAI DUGNG
(GV THCS Gidang Vo, Ba Dinh, Ha Ngi)

Bai T2/460 (Lép 7). Tim cac sd nguyén duong
x, ¥, z sao cho:
(x— ¥y +(y— ) +3|z—xi=2? .
NGUYEN KHANH TOAN
(GV THCS Bac Hai, Tién Hai, Thai Bink)
Bai T3/460. Cho a, b, ¢ 1a 40 dai ba canh cla
mot tam giac. Chimg minh rfmg:
2[3+ E+£}2 E+E+§+3 :

b ¢ al ¢ a

n la s6 nguyén

~ VOHUUCHIN
(GV THCS Héng Béang, Q. Hong Bing, Hai Phong)

Biai T4/460. Xét tam gide ABC thay di, can tai
A, néi tiép duomg tron (O; R) cho trrde. Ke BH
vuéng goe véi AC tai . Tim gid tri lon nhat
ctia 46 dai doan thing BH.
PHAM VAN BINH
{GV THCS Vii Hitu, Binh Giang, Hai Dirong)
Bai T5/460. Giai hé phurong trinh:

? x+4\|’_

2 x+}-'

[x + ¥ ](x+1}=4+21y{x—1}

NGUYEN TAT THU
(GV THPT chuyén Liomg Thé Vinh, Bién Hoa, Ding Nai)

TOANH
165 oo

b crumh:e 556 460 (10-2015)

CAC LOP THPT

Bai T6/460. Chimg minh ring véi moi m>1,
phuong trinh sau co nghiém duy nhat
¥ =3x+2m=2m.

CAO XUAN NAM
(GV THPT chuvén Ha Giang, Ha Giang)

Baii T7/460. Tim tét ca cdc gid tri cla tham sé
p va g sao cho vdi cic gid tri do h¢ phuong
trinh
x* +}r2+5:q2 +2x—4y
X (12-2p)x+y° =2py+12p-2p* -27
co hﬁi nghiém (x;; ;) v (x;; ;) thoa mén diéu
kign x} +yf =x3 + 3.
NGUYEN DE (Hai Phong)
Bai T8/460. Cho tam giac ABC c6 BC = a,
CA = b, AB = c. Goi R, r, p lin lugt 1a ban kinh
duémng tron ngoai tiép, ban kinh dwémg tron ndi
tiép, nira chu vi ciia tam gidc do. Chimg minh
ab+bc+ ca 4
p° +9Rr 5

HO QUANG VINH (Hea Noi)

Bai T9/460. Cho ba sé thuc duong a, b, ¢ thoa
mén abc =1, Chimg minh ring

. Bang thirc xay ra khi néo?

ap’e Bd cldlbt 3
P i TR DR Y i
NGUYEN TUAN NGOQC

(GV THPT chuyén Tién Giang, My Tho, Tién Giang)

TIEN TO1 OLYMPIC TOAN

Bai T10/460. Tim tit ca cac s6 k nguyén

duong sao cho tn tai 2015 s6 nguyén duong

phén biét théa man tong cla 2015 s6 nay chia

hét cho tong cia k sd phan biét bt ky trong
2015 s6 do.

LE XUAN DAI

{GV THPT chuyén Vink Phic)

Bai T11/460. Tim hing sé k 16n nhit dé bét

dﬁng thire l+%+l+1+2k >(k+2Wa+b+c+]
a C

HAY DAT MUA TC TOAN HOC VA TUOI TRE'T*"™*™



ludn diing véi moi s6 thue duomg a, b, ¢ va abe = 1.

LE VIET AN

(Nha 15, xdm 2, Nepe Anh, Phi Thueong, Phii Vang,

Thira Thién - Hué)

Bai T12/460. Cho AABC va diém D chay trén

canh BC. Goi (1,),(1,) theo thir ty 13 dudng

tron néi tiép cia cic tam giac ABD, ACD;

{/,) theo thir ty tiép xtc vai 4B, BD tai E, X;

(/,) theo thir tyr tiép xiic véi AC, CD tai F, Y.

Al Al theo thir ty cit EX, FY tai Z, T. Chimg

minh ring
1) X, ¥, Z, T cing thufec mét dudng tron tim £,
2) K chay trén mét duomg thing cd dinh.

NGUYEN MINH HA

(GV THPT chuyén DHSP Héa Ngi)

Bai L1/460. Cho mach dién xoay chiéu nhu

hinh v&. Chimg minh ring chi s6 & ampe ké 4
khéng phu thuge Ca.

i
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VIET CUONG (Ha Néi)

Bai L.2/460. Mt qua bong duge ném vai viin
toc E theo phuong ngang, va cham dan héi véi
mét mit nghiéng goc o so voi phuong ngang.
Sau va cham qua béng niy lén, sau d6 lai va
cham v mit nghmng Tai théi diém va cham
lin thir N + 1, viin toc qua bong ¢6 phuong
vudng goc voi mit nghiéng.
a) Xic dinh goc o theo N.
b) Xic dinh khoang céach tir diém va cham thir |
dén diém va cham thir N+ 1.

VU THANH KHIET (NXBGD Vigt Nam)

Trén TH&TT sd 459, muc Dé ra ki nay tén tdc gia Bai TA/A59 da viét la Vi Quée Ding, xin sira la Vi Quéc Diing.

Thanh thdr xin 161 tde gia,

PROBLEMS IN THIS ISSUE

FOR SECONDARY SCHOOL

Problem T1/460 (For 6th grade). Let o be a
natural number with all different digits and b is
another number obtained by using the all the digits
of a but in a different order. Given a—b=]11...1

(n digits 1 where n is a positive integer). Find the
maximum value of n.
Problem T2/460 (For T7th grade).
positive integers x, y, z such that
(x—yP+(y—zP +3|z—x]=27.
Problem T3/460.Let a, b, ¢ be the lengths of
three sides of a triangle. Prove that
g .bocloalb
2{ b ] e +—h+3
Problem Tnﬁﬁlﬁi}. Let ABC be an isosceles
triangle (4B = AC) inscribed in a given circle
(O:; R). Draw BH perpendicular to AC at H.
Find the maximal length of BH.

Problem Tﬁfﬁﬂ Solve the system of equations
2 -.f' +4fy
(11+}r2}(x+1]"4+2xy(x ]}

Find

HAY DAT MUA TC TOAN HOC VA TudI TRE 1"

FOR HIGHSCHOOL
Problem T6/460. For any m >1, prove that the

following equation has a unique solution

x* =333x+2m=2m.

Problem T7/460. Find all wvalues of the
parameters p and g such that the corresponding
system of equations

A4y 4+5=gi+2x—4y

K2 4+(12-2p)x+y2 =2py+12p-2p2 27
has two solutions (x;;),) and (x,;y,) satistying
st =x s
Problem T8/460. Given a triangle ABC with
BC=a CA=b,and 4B =c. Let R, r, and p
respectively be the circumradius, the inradius,
and the semiperimeter of ABC. Prove that

m = i When does the equality occur?

p +9Rr 5
(Xem tiép trang 30)
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|. -\1-
}h, .:-—__,-.__ — Y ti...'r..r,
'MHL ¥-. .' T F.fi
Gﬂ'f’il N
' BAT || :
£ ;"-} Ky mm:ic! A
L7 LW R = 0
a'z . -l: .. e é
‘i\-'_- ___J.;f%
Bai T1/456. Tim tcr cd ¢ b 56 nguvén 10 sao

chia fich cua chine b .'u |0} fdn tong cua ching
Lai gigi, Do tich cac s0 nguyén té cin tim chia
hét cho 10 nén phai c6 hai sé nguyén t6 2 va 5.
Goi céc s0 nguyén to con lai 12 pi pa...., Puis Pa
Vi py < pa< ... S Put = Pu. Tir gid thiét cé
2.5.p1p2.Pn= 102+ 5+ pr+pat...+ pp)

S PP -P=Ttptt.. tpy (1)
Tir (1) dé thay n=2.

Voin=2thitr(1)cd pp=T7+pi+pa

< pp-p-prl=8a(p-1)(p-1)=8
Diing thirc xdy ra chi khip, =3 va p,=5.

* V@i n = 3, xét hai trudmg hop sau:
- Néu p,=2 thi (1) tr¢ thanh 2" =
niy khong xay ra vi s6 7 1&.

-Néu p,=3,d3t py+pst+.. 4 pa=s5=24 do n=3.
Vi cac sb nguyén p = 2, ¢ > 2, tir dng thitc
(p—1)g—1)= 1 suyra pg=p+q. Ap dung lién tiép
dicudddindenpy ... pazpt ot A pa =5 T
dova(l)co sp,<T+s+p, < (p.—1s—1)<8.
Do p, =3 va s = 4 thi bat ding thirc xdy ra chi khi
py=3Vva s<5suyra (p;p:)chicothéla(2;2),
hodic (2 ; 3). Thay vio (1) déu khéng thoa min.
Viy bo sb nguyén té duy nhét théa man dé bai 1a
{2:5:3: 5% 1

»Nhin xét. Nhiéu ban tim duge ding thirc (1) vi
cho két qui ding nhung khong ldp ludn chit che.
Chi c6 ban Trdn Minh Huy, 6A, THCS Ly Ty
Trong, Huong Canh, Binh Xuvén, ¥Vinh Phie co lip
ludn day du.

7 + 2n, diéu

VIET HAI

Bai T2'/456. Cho tam gidc ABC can i1gi A co

BAC =80". Cdc diém D, E theo thir tir thugc

TOAN HOC
& crummcr Sﬁ 460 (10-2015)
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CAD = ABE = 30",

i il .:_I'l'l'lllll Bl .. 4

i do BED.
Lai gidi.

Soriod ['.ll-.:n"'

Tinh s¢

Trén BE liy diém F sao cho ADBF cin tai D.
Trong ADBF c6 DBF =DFB=2F, nén BDF=14(°
(1). Trong ADAB c6 DAB=DBA =50, nén
BDA=80° (2). Tir (1) va (2) suy ra xI,:?E:':n’ﬁ*:15.1_1“
Mit khic, do DF = DB = DA, nén ta thiy tam gidc
ADF déu. Tir d6, chi § ring DAE=3(" = FAE=3(°
nghia 13 AE 1a phén gidc cta DAF, hay AE 14
dwimg trung trye cia doan DF, Suy ra AEDF' can
tai E, din dén EDF = EFD =20°.

Do dé BED = EDF + EFD =40°. O

#Nhin xét. Trong bai T2'/456 trén ching toi d3
thay gia thiét BAD = ABE =30° (*) trong bai T2/456
béi gia thiét CAD = ABE =30°. Mac dis véi gid thiét
(*), viéc tim s& do BED cb thé giai theo huéng
dung dinh 1y sin va dinh ly cosin: Dit AB = AC = a,

biéu dién BE, BD, ED qua a theo hai dinh Iy nay.
Cudi cung st dyng dinh 1y cosin cho ABDE dé tim
cos BED. Tuy nhién cich giai nay vugt qué chuong
trinh 1Gp 7. Toa soan hy vong rang cd 1 giai chi sir
dung kién thire hinh hgc lop 7 tir céc ban doc
TH&TT giri vé cho bi todn trén voi gia thiét (*).
HO QUANG VINH

riai phirong trinh
1 | = 1 1

e b —— |:||‘

[ x- T —I ' "}1 =,

Léi gidi. DK: x>~ Ta ¢ PT(1) twong duong

2
i | | 1
i + = +
: Bx  J10x=5 6x-1 -9x-4
1 1 1 1
=3 e -
JI0x—5 9x-4 J6x-1 +f5x
JIx-4 -10x-5 5 J5x =6x-1
JI0x=-5.49x-4  J6x-1.5x



Ox—-4-10x4+5
=]
J10x=5.9x—4.(Ox—4 +/10x-5)
S S5x—6x+1
J6x—1./5x.(5x +/6x—1)

1-x
f—
J10x=5.40x—4.(\9x—4 +10x—5)
[—x

 J6x—1./5x.(5x +/6x-1)
— D& thiy x =1 1a mdt nghiém cua PT(1).
= Vaoix =1, PT(2) twong duong véi:
= T0x—5.9x—4.(Ox—4 +J10x-5)

= J6x—15x.(+/5x +/6x—1) (3)
Néu x>1 thi 10x—5>6x—1; 9x—4>5x, suy
ra VT(3) > VP(3) = PT(3) v6 nghiém.

Néu %{xd:] thi 10x-5<6x—1; 9x—4<5x,
suy ra VT{3) < VP(3) = PT(3) vd nghiém.
Vay PT(1) co6 nghi¢m duy nhit x=1. O

» Nhin xét. Da sb cic ban gidi PT nay bing cdch binh
phiremg hai vé rdi phén tich da thire thanh nhén tir; Mt
sb ban dat 5x, 10x — 5, 6x — 1, 9x — 4 hofic can bac hai
ctia ching lin legt bing a, b, e, d(khido a+ b=c +d
hodc & + b = ¢* + &), di dén két qua ab = cd: Mot s
ban sir dung cic bat ding thirc Cauchy, Bunyakovsky
dé danh gid cling di dén két qua dimg. Mot s6 ban da
dat nhim DK ctia x 1a xi_'%.

Céc ban duge khen ki ndy 13: Nghé An: Dinh Viér
Iy, ."'r"lgw_}'gn Vin Manh, Nguvén Thi N Owimh A,
Nguvén Thi Nlne hoonh B, Tang Van Minh Himng,
%A, Hoang Tran fhic, 9D, THCS Ly Nhit Quang,
B Luong, :\g‘uycn Trong Bang, 842, THCS Thj Trin
Quan Hanh, Nghi Loc; Ha Ngi: Pé Hoai Phirong,
9C, THCS Tuyét Nghia, Quoc Oai; Quang Ngii:
Phan Thi My Héng, Cao Nit Xudn Lan, Do Thi
My Lan, 8A, THCS Pham Vian Bong, Nguyén Thi
Kigu Man, 9B, THCS Nguyén Kim Vang, Nghia Hanh,
Va Thi Hong Kiéu, 8A, THCS Nghia My, Tu Nghia;
Phii Thy: Trin Qudc Ldp, 9A3, Newyén Hodang Phi,
8A3, THCS Lam Thao, Ldm Thao; Vinh Phue:
Nguyvén Minh Hiéu, 9D, Phiing Van Nam, 9E, THCS
Vinh Yén, TP. Vioh Yén, Pham Ngoc Hoa, BAl,
THCS Séng La, Song Lo; Thanh Hoa: Nguvén Thi
Hoang Ciic, 8D, THCS Nhir Ba S, thj tran Bit Son,
Bang Quang Anh, 8A, THCS Nguyén Chich, Bong
Som; Hai Dwong: Hang Xudn Ludn, 9B, THCS Hop
Tién, Nam Sach; Khanh Hoa: Trdn Minh Oudn,
8/1, THCS Chu Vin An, Ninh Héa; Quing Tri:

(2)

Poan Nhat Thank, THCS Nguyén Trii, Dong Ha;
Kon Tum: Lé Vier Luu Thanh, 9A, THPT chuyén
Nguyén Tit Thanh, TP. Kon Tum.

NGUYEN ANH QUAN
I'4/456. Cho hinh viong
ot fay cac diém M, N

i1 '|_|I' "n. :.".l: ::'rr:r

Baii

:I' I"-il:.'.r

IBCD conh a.

canh AB, BC lan i

 cho MDN =45°. Tim vi tvi cii
MN 'J_‘E_"-:?.'.' nhat

g
dail dovrrr Hhi Y

Lai gidi.

Ta c6: MDN =45, suyra
MDN = ADM + NDC = 45°.
Trén tia doi cta tia CB lay diém K sao cho CK =AM
Vi AD = DC (canh hinh vuéng); D4M=DCK =
= ADAM = ADCK (c.g.c)
DK =DM

— R e L P e s B e T (1}

{KDC: MDA => KDN = MDN = 45"
AKDN va AMDN ¢6 canh DN chung, két hop
(1) suy ra AKDN = AMDN (c.g.c)
= KN=MN = MN+BN+MB=24B=12a
(khdng doi). Pat MN =x, BM=y, BN=:z.
ﬁip dung bét dang thirc 2(a” +b°) 2 (a+b)* va
dinh Iy Pythagore vao ABMN ta co6

207 +z )2 (p+zF = 2x* 2(2a—x)

2a
2.x22a- 2 ——=(242-2)a.
=i xz2a-x=x I+J§(I a
Viy min MN = (242 —2)a dat dugc khi

¥= z_f =a(2-+2). Khi 46 DM, DN thir tir
I phéin gidc cia cic géc ADB, CDB. O

» Nhdn xét. Bai toan khong kho va co nhiéu cich giai.
Mau chot 14 chimg minh duge MN = AM + CN. Cic
ban sau co lén giai tot Vinh Phae: Nguyen Minh
Hiéu, 9D, Phiing Fan Nam, 9E, THCS Vinh Yén,
TP Vinh Yén, Pham Nepe Hoa, 8Al, THCS Séng
La, Song La: Ha Noi: Ddng Thanh Ting, 9B, THCS

T(;'}FIN HOC 19
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Nguyén Thugng Hién, Ung Hoa, Dink Hodng Nhdt
Minh, 7AS, THCS Ciu Gidy, Q. Chu Gidy; Hii
Dwong: Déng Xudn Ludn, 9B, THCS Hop Tién,
MNam ?éch; Thanh Héa: Ngwyén Vin Himg, 8D,
Nguyén Thi Hoang Ciic, 9D, THCS Nhit Ba 5%, T.T.
But Som, Ddng Quang Anh, 8A, THCS Nguyén
Chich, Bong Son; Ngh¢ An: Nguyén Trong Bang,
8A2, THCS T.T Qudn Hanh, Nghi Ljc. Hoang Trdn
Durc, 9D, Nguyén Thi Nhw Quinh A, Nguyén Van
Manh, Neuvén Thu Giang, 8A, THCS Ly Nhit
Quang, D6 Luong; Cin Tho: Hé Gia Bao, 9A6,
THCS Thot Not; Quéang Ngdi: Vé Thi Héng Kiéu,
9A, THCS Nghia M#, Tur Nghia, Neuyén Thi Kiéu
Min, 9B, THCS Nguyén Kim Vang, D6 Thi My
Lan, 9A, THCS Pham Vin Déng, Nghia Hanh.

NGUYEN XUAN BiNH
Bai T5/456. Tim cdc so nguyvén dwong x, y
thoa man x* +y* +13y+1< (v=2)x" +8xv.
Loi gidi. Cach 1. Tacé
'y + 13y 1S (v=2)x% + Bay
S 42 ) -2y +y  +13y-8Bxy <0
& (2 +1F =2p(x° + 1)+ 3* 4 i +15y 8z <0
S =y +1)? + p(x’ —8x+15)<0
(X =y+1F + p(x=N(x=-5<0(*
Vi (x*+1-») 20 suy ra p(x-3)(x-5)<0.
Ma y 14 s6 nguyén duong nén (x-3)x-5)<0
& 3<x<5. Lai ¢6 x 13 s6 nguyén duong nén
xe{3,4,5}.
* Vi x = 3 thay vao (*) taco (10-1) <0< y=10.
* Vi x = 4 thay vio (*) ta co
(17-y) -ys0e y' -35y+289<0
2
ﬂ(}%ﬁ] g?ﬁiﬁ—;ﬁ T3 535+2J_
Ma yla s0 nguyén dirong nén
veild, 15,16, 17, 18, 19, 20, 21}.
* Vi x =5 thay vao (*) taco (26— ) <0y =26,
Viiy ¢6 10 cip s nguyén dong (x, ) thoa man d&
bai 1: (3; 10), (4 ; 14), (4; 15), (4 ; 16), (4 ; 17), (4;
18), (4 ; 19), (4; 20), (4 ; 21), (5 ; 26).
Cach 2. Bién d6i BPT di cho thanh
(x* +1)" + 3" +13p < X’y + Bxy (*%)

2 0 T?nguﬂH%Cé 56 460 (10-2015)
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Ap dung BDT Cauchy cho hai sé khong am ta
¢6 (2 +1)* +37 2 2(x7 + 1)y, két hop vdi (**)
suy ra 2(x* +1)y+13y < x*y + Bay
S y+15y-8xy <0 (x-3)(x-5)<0
(doy eN'), ma xeN" nén xe{3,4,5}; rbi
tiép tuc tim y twong tyr nhur céch 1. 0
»Nhgn xét. a) Da s6 céc ban gii bi déu giai theo hai
cach trén. Cd ban @3 lam cdch khdéc bang cach bién doi
BPT di cho thinh y* +(13—2* =3x)v+(x* +1F <0 vi coi
la BPT béc hai 4n y, roi din dén
A =(x-Dx-3)x-5)3x+11)<0; tr d6 tim x
nguyén dwong réi tim ¥, tuy nhién cach lam niy dai
vi dﬁ ap dung djnh 1i vé déu cua tam thitc béc hai
ciia cip THPT.
b) Tuyén duong cic ban sau co loi giai tot: Pha
Tho: Trdn Qum" Lgp, 8A3, THCS Lim Thao; Vinh
Phiic: Nguyén Minh Hiéu, 9D, Phing Vin Nam, 9E,
THCS Vinh Yén; Phgm Negoc Hoa, 8Al, THCS
Song Lo; Ha Noi: Ddng Thanh Timg, 9B, THCS
MNguyén Thugmg Hién, Ung Héa; Thanh Hba:
Neguvén Thi Hoang Cic, 8D, THCS Nhit Ba 5§,

PHAM THI BACH NGQC
Bai T6/456. Giai hé phicomg trinh:

x+y+z=3
Dy+yz+2x=4 ().

PePe=5

Lot gidgi. DAt a=x-1, b=y-1, c=z-1 thi hé
(I) tréy thanh:
a+b+c=0 a+b=—

a=-b+3ab=1.
a+bt+ab=1

atb+bic+cla=1 &
at+bitel=2
2 2
Ta cé: @+ +ab=1 & [?aj +[%a+b) -
Suy ra ton tai r<[0; 2n] dé

§a=cns: dzﬁmsr
: , tirc 1a; 1 )
£ =i b=ginf——
2a+b sinf sin ﬂms:

Khi d6 PT a—b+3a’h=1 tré thanh:

ﬁcusr—sinf-i-%msﬂﬁlmsz r(sin.rf-%cns:‘]ﬂ
Rl 14 R
<:>51n3r—ﬁm53£—] -ﬁcus(ﬁh‘ +§]__T



6" 6’187 18" 2°
Vay HPT cd 6 nghiém (x; y:z) la:

2 : | ; 1
l+—=cost; 1+sini— i;1-sini——coss
[ 7 W s R T J

667187 18" 27 18 |
#Nhin xét. 1) Trong 6 nghiém cia HPT cé 3
nghiém nguyén la: (2; 1,00, (0; 25 1), (1; 0, 2), 3
nghiém con lai viét dudi dang leemg giac.
2) Chi c6 mit sb it ban gii ding bai nay. Mat sb
ban gidi thiéu céc nghiém hegng gidc; mot sé khéc
thi gidi thira nghiém, nhimg ban nay da nhim khi
cho ring HPT 4 cho d6i ximg theo x, ¥, z nén khi
duge nghig¢m, chﬁng han (x; ¥ z) = (1; 0; 2) da két
ludin (1; 0; 2) va cdc hodn vj cia no 1a nghiém cia
he. Mot s6 ban diing dinh ly Vigte ddo ddi voi PT
bic 3 dé giai thi lod giai dai.
Céc ban sau o 1od gidi ding va ngﬁn gon hon:
Yén Bai: Vg Hong Qudn, 11 Toan, THPT chuyén
Nguyén Tét Thanh; Hung Yén: Neguyén Manh Hiép,
11A9, THPT Dwong Quéang Ham, Vian Giang: Long
An: Ddng Thanh Trung, 11T2, THPT chuyén Long
An; Khanh Hoa: Ha Xudn Khang, 11 Todn, THPT
chuyén L& Quy Pén, TP. Nha Trang; Phu Yén:
Phan Xudn Thanh Ldm, 10 Toan, THPT chuyén
Luong Van Chanh.

E{l‘ 5%, 3. 17m O, 29“} (do ¢<[0; 21]).

TRAN HUU NAM
Bai T7/456. Cho hinh chép SABCD co day
ABCD la hinh chit nhdt. Goi G la rong tdm tam
gide SBC va khoang cdch tr G dén mét phing
(SBD) la d. Dgt SB = a, BD = b, SD = ¢. Chumg
minh rdng & + B + & = 1624
Lvi giii.

Goi M 14 trung diém cia BC, [ la giao diém cua
AM va BD. Ki hiéu dy, d, tuong tng 1a khoang
cach tir M, A dén mp(SBD).
Vi MG N (SBD) = {S} nén

2

d

ff—E =5y (1)

Twong tu, AM ~ (SBD) = {1}, ta cb

IM 1
drH :Hd"{ " §d4 (2}
Tu(l)va(2)suyrad= %a{, (3)
Tir di¢n ASBD c6 ba goc & dinh A vudng, ta ¢
Al DT @)
dy AT SR Ay
Dé yring @ + b* + & = 2(4S" + AB® + AD?), dp
dung BDT Cauchy ta cd
] ] ] 9
> + - + ¥ 2 el
AS* AB' ' AD" AST+ AR+ AD*
18
AT 5
O+ et )
1 9 162
T3, @) va(5),suyra —=—2>——"
U{ % )va). soy & d: a+bt v

Do dé a® + b + ¢ = 1624
Dang thirc xay ra khi vé chi khi
AS=AB=AD < a=b=c. O

»Nhgn xét. Tiéit ca céc ban tham gia déu cho 1&i giai
dung, Mgt s0 ban cho liv gidi qua dai, Bai toan cling co
thé giai bing phuomg phép toa dd hod. Tuyén duomg
che ban sau déiy c6 16 giai gon va tot:

Hung Yén: Fid Mink Tharh, 12 Todn 1, THPT chuyén
Hung Yén; Hai Duong: Nguye:n Anh Tudn, 10 Todn,
THPT chuyén Nguyén Trdi; Ha Ngiz Tran Thién Nam,
11A1, THPT Ung Hoa A; Trdn Bd Khdi, 11 Toén 2,
THPT Chuyén PHSP; Vinh Long: Lé Phan Nhir Duv,
11 T1, THPT chuyén Ngu}én Binh Khiém; Nam Djnh:
Lam Vi Tudn, 12 Anh 1, THPT chuyén Lé Héng
Phong, Pk Nong: Treomg Tién Hodng, Trdn Van Tri,
10A1, THPT Chu Van An, Gia Nghia.

NGUYEN THANH HONG

Bai T8/456. Chimg minh rang phuong trinh

(x+ l]IT;'I =x* ¢f nghigm duy nhat.

Loi gigi. DK : x>0 . PT di cho twong dwong vii
1 1

m.h{xﬂ]:meﬁ{xﬂ}hx—xln{xﬂ}:l}.

Xéthim so f(x)=(x+1)lnx—xln(x+1).

e x  2x+1
Tacd: _f{} In +]+x+x
FH{x)e= JC—HCLI-«:II} ¥x>0.

x{x+l]

Do d6 ham s6 /'(x) nghich bién trén (0;+20).

e 21
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Lai ¢6 lim f'(x)= lim [m_i‘u+

T X=h+m x+1

ZIHJZU

X +x

nén f'(x)>0, ¥x>0; hamsd f(x) lién tuc va
déng bién trén (0;+e) ; phuong trinh f(x)=0
co khong qua mdt nghiém x>0,

Nhén thiy f(1)=-In2<0 ;
f(3)=4In3-3In4=In81-In64>0

nén 3x, €(1;3) saocho f(x,)=0.

Viy phuong trinh trong ddu bai cé nghiém duy
nhét. Bai toan dwge chimg minh. O

»Nhdn xét. Diéu then chét cia loi gigi 13 chimg
minh ham sb f(x)=(x+1)Inx-xIn(x+1) lién tuc,
déng bién trén (0;+c¢); sau d6 chimg minh ton tai
x, sao cho f(x,)=0. C6 thé chimg minh
f'{x} >0, ¥x>0 nhir sau:

Sir dung bét déng thirc In(1+x)<x (x>0),tacé

1 2x+1
meiln) b | bee
x)] x*+x

f'[:x]=lnL+ Cnil

x+1 x*+x

e T ,
x+_r|:x+1}_m>ﬂ+ xe{ﬂ,+m},

Céc ban sau ddy co bai giai tot:
Binh Dinh: Tran Van Thién, 11 Toan, THPT chuyén
Lé Quy Bén, TP Quy Nhon;
Yén Bai: Vi Hong Qudn, 11 Todn, THPT chuyén
Nguyén Tit Thanh;
Ha Nbi: Tran Bi Khéi, 11T2, THPT chuyén DHSP
Ha Ni.

NGUYEN ANH DUNG
Bai T9/456. Cho a,.q,....d,s

la cde 80 nguvén

dirony thoa mdan.

8l o, <8, <. ..Ea,;

by Vai moi 56 newvén duomg &, k = 1,..., 15,
- L a - I - E 4 P - 4

néu ki hieu |"Jt Ia o 50 lom phal cia d, sao

cho & <a,, thi b >h, >

; e i o

Ching minkh
ring a . > 2015.

Lot gidgi, (Theo ban Vi Puc Van, 10 Todan 1,
THPT chuyén PHSP Ha Néi) Bit a, = b, c,.

TOAN H
22 s
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Do a, >b, nén ¢, 2 2. Ta cb ¢ la sO nguyén
to vi néu trai lai ¢, =m .n, (m,,n, =22) suyra
a, =bmmn, do d6 a; co wie s 1a bm, > b,

trdi voi gia thiét by 13 uée 16n nhat cia a,. Vi

a. >d,_ a d
{ U syt >tl=e se

b, <b "-r’a (=
(k=2, ..., 15). Ta liét k& 15 s6 nguyén td déu
tién 14 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
41,43,47. Vi g 22 nén ¢, 2 47.
Tacé a,, =b..c,=c; =47 >2015. 0
» Nhin xét. Bai nay c6 nhiéu ban tham gia giéi. Cac
1 giai giri toi vé co ban 1a chinh xde, mdt so 1o giai
chura thit ngin gon. Cac ban sau déy c6 1oi giai tot:
Phi Tho: Nguyén Ditc Thudn, 10 Toin, THPT
chuyén Himg Vuwong: Vinh Phiec: Nguvén Minh
Hféu, 9D, THPT Vinh Yén; Nam Bjnh: Trdn Thi
Nhdi, 12 Toan 1, THPT chuyén Lé Héng Phong; Ha
Nii: Khudt Duy Hong, 12 Toan, THPT chuyén Son
Téy; Nghé An: Ngwyén Hing Quoc Khdnh, 10A1,
THPT chuyén Phan Béi Chdu; Hung Yén: Lé Ngoc
Hoang, 11A8, THPT Duong Quang Ham.

PANG HUNG THANG
Bai T10/456. Cho da thie f(x)=x +3x +6x+1975,
Hei trone doan [1,377] co bao nhidu so nguven
g Sa0 -r'-'"rr.* .". l:“.] chier -’I.‘n'.’.n' b 123
Léi gidi. (theo da sb cac ban). Ta c6
f(9x=1)=T729x" +27x+1971=27g(x), trong d6
g(x)=27x" + x+73. Ta chimg minh ring tap
A=11,2,3,...,3"} la hé thing du diy du theo
mod 3", That vy, néu tén tai 1<i< j<3" sao
cho g(i)=g(;j) (mod3") thi
278 +i+73=27;" 4+ j+73 (mod3") hay
(i—- D270 + i* +ij)+1]=0 (mod3") hay
i—j=0 (mod3"), vo ly.
Vi viy trong A ton tai duy nhat mdt phan ti k,
dé g(k,) chia hét cho 3". Do dé, véi
a,=9%, -1 thi f(a,)=27g(k,) chia hét cho
3", Véi n=2012 thi f{ay,,):3""

tiTqun.hopto.org
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Nhur viy, trong mdi doan [3™7i+1,3"(i+1)]
véi i€ N ludn ton tai mdt sé x, sao cho g(x,)
chia hét cho 3", do d6 trong doan [1,3°""]

ton tai 3 s x, sao cho g(x,) chia hét cho 3"
nén trong doan [8,3"" —1] c6 3 sb twong img
¥,=9i-1 sao cho f(»,) chia hét cho 3%,
Mat khdc, (mg v6i cdc s6 dang 9m+j
(0<j<7) thi £(9m+ j) khong chia hét cho 27.
Két lugn. Trong doan [1,3*"] cé 3 sb nguyén
a sao cho f(a) chia hét cho 3. 0O

»Nhiin xét. Mot s6 ban da biét dinh 1y Kurt Hensel
(Gia s da thie f(x) von hé sO nguyén va so
nguyén tb p thoa man diéu kién 1a phuomg trinh
ding dr f(x)=0 (mod p) cé ding » nghiém don
X s %5500, X, trong doan [1, p], tire 14

fix, ) =0 (modp), i=12,....,r thi phwong trinh
ddng du  f(x)=0 (mod3") cb6 ding r nghiém
X 42X; 400X, , trong doan [1, p*).) nén i gidi bai

toan d cho 13 hé qua trre tiép cla dinh 1y nay.
Céc ban sau diy co loi giai ding: Bic Giang:
Nghiém Vian Nghia, 10A1, THPT Lang Giang; Binh
Binh: Tran Vdan Thién, 11T, THPT chuyén Lé Quy
bén; Binh Phwie: Bii Cong Minh, AK11, THPT
chuyén Quang Trung; Ha Nji: Ta Khdnh Ha, Tran
Ba Khoi, Vii Dire Van, 10T1, THPT chuyén DHSP,
Khuat Duy Hong, 12T, THPT chuyén Son Ty, Vi
Bd Sang, 11T1, THPT chuyén Nguyén Hué; Khénh
Hoa: Nguvén Kim Hoang, 10A12, THPT Nguyén
Trai; Ngh¢ An: Trdn Quang Huy, 11A1, THPT
chuyén BH Vinh, Nguyén Hang Quéc Khanh, 10A1,
THPT chuyén Phan Bdi Chéu; Phd Yén: Phan
Xudn Thanh Léam, 10T1, THPT chuyén Luong Van
Chinh; Thanh Héa: Pé Ki Thi, 10T, THPT chuyén
Lam Scm; Vinh Phic: £6 Van Quyét, 10A1, THPT
chuyén Vinh Phic; Yén Béi: Vi Hong Qudn, 11T,
THPT chuyén Nguyén Tét Thanh.

NGUYEN VAN MAU
Bai T11/456. Tim tat ca cac ham don danh
fiR— R thoa mdn

flx)+ f(v3)=(x+ )| FH)= ) ()

+ PN =F A0+ 1-1] (1)
vl moil x, v € [,
Léi gidgi. Gia sir f{x) 1a ham sb thoa man bai
todn. Thay x=y=0viao (1) ta cé 2A0)=0

= f0)=0. Thay y=0, kéthgpv&iﬂﬁ]=ﬂ ta suy
ra f(x)=x"(x),¥xeR, chox =1 ta duge
F() = 7*(1). Kéthop véi f0)=0va fx) don dnh
ta duge 1) = 1. Thay y = 1 vao (1), ding
SO =5"(x) tacd
Jsf‘*(x)ﬂ=(xjr1]{f*(x}—f3(-t}+f2(ﬂ—f{x]+1]
Cha ¥ hang dang thirc

—(xa* + D)+ (x+)(a' —a* +a* —a+1)
=a' —(x+D)a +(x+1)a’ —(x+Da+x
=(a' —xa’)-(a’ -xa*)+(a* —xa)-(a-x)
=(a-x)a' —-a’ +a-1) =(a=x)a-1Xa" +1).
Thay a = flx); f(x)# f(1)=1 néu x =1 do fix)
don ﬁn@x, tasuyrafix)=x, VxeR.
Hz'm& sﬁﬂi’c] =x, Yxe R thoa min bai toan vi ta
co hang dang thirc

X +yS =(.x+ny4 —.xjy+x2y2 —xy3 +3°).
Viy fix) = x, ¥xeR 1a ham s6 duy nhat thoa
mén bai toan. O

#Nhign xét. Diy 14 bai todn phuong trinh hdm dang
co ban, khong qua khé va hay. Hoan nghénh céce ban
hoc sinh lop 10 sau d3 tham gia va cd 1 gidi diung:
Bic Giang: Nghiém Vin Nghia, 10A1, THPT Lang
Giang sb 3; Ha Ni: Ta Khdnh Ha, Vi Dirc Van,
10T1, THPT chuyén DHSP Ha Nji; Hung Yén:
Trieeng Quang Khanh, 10T1, THPT chuyén Himng
Yén; Nam Binh: Dogn Thi Nhai, 10T1, THPT
chuyén Lé Hong Phong: Théi Binh: Trdn Quang
Minh, 10A1, THPT Béng Thuy Anh, Thii Thuy,
Thanh Héa: Nguyén Dinh Lwomg, 10T, THPT
chuyén Lam Som: Nghé An: Newyén Hong Quic
Khanh, 10A1, THPT chuyén Phan B§i Chéu; Quing
Nam: Lé Tan Hang Tam, 10T, THPT chuyén Lé
Thanh Tong; Pha Yén: Hé Minh Hodang, Ned Lé
Phueemg Trinh, Phan Xudn Thanh Ldm, 10T, THPT
chuyén Luong Van Chanh.

NGUYEN MINH bUC

Bai T12/456. Cho fam giac ABC va diém M
nam trong tam giac khong trimg voi frong tam
G . Nai AM, BM, CM lan hegt et BC, CA, AB
tai A,B,.C,. Ké AA /N CA, AA /N AB voi
A A thuge B,C.. Twong nr, ta co BB, ,
| G P
giae A,B.C,. AB,Cy. Ching minh i L:-"”__':,’
ay A B B U CA,

b) MG di qua trung diém cua GG,

Goi GG, ldn lwot la trong tdm tam

S4& 460 (10-2015)
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Léi gii.

a) Goi H =B,B, "Ad;K=C,C,NA4,;

D=MB r Ay A; E= MC  AyA,; F = DE ~ MA,.

Dé thiy 4,(B,C,MB)=-1. Két hop véi BB.//BC,

suy ra H la trung diém ciia B, B,.

Tuwong ty ¢6 K 14 trung diém cua C,C,.

Viy, chi y ting B,B,//C,C,, theo bd dé hinh

thang thi B,C,,B,C,, A4, déng quy (tai ).

Vi AB,//A,D; AC,//A,E nén
MD M4, ME _
MB, M4 MC,

Do d6 phép vi tw ¥}, theo thir ty bién 4, By, Cy

thanh Ay, D, E.

Vay VD=V, (MAINBG) =V, (M)W (BG)

=MA,N"DE=F.

Tir 46, chii ¥ thng B,B,//C,C; DE !/ B,C, = A 4,,

IB, 1B, FD_I4

KA FE

Do d6 A4,B,//B,C,//C, A, (dpem).

b) Goi T 1a trung diém cia G,G,.

Dé thdy T la trong tdm cia hé diém

{4,4.B,8,.G.C,}). Dods Y (T4+T4,)=0.

A.8.C
Tir tinh chét cta chim diéu hoa ta thay D, E thir
tir 1a trung diém cia 4,4, 4,4, nén

TA, +TA, =2TD-TA, +2TE T4, =2(ﬁ+ T_E—ﬂ]
Vi M nim trong tam gidc ABC nén ton tai cic

k.

24T¢:Z:1F|N HOC
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sb x,¥,2>0 va x+ y+z=| sao cho

xMA + yMB + zMC =0.
Do do yﬂ+zﬂ'zﬁ;xm+[u}:+z}m =0.
Tir d6, chi y ring A4,D//CB,; A,E ! BC,, suy

ra g:ﬁ:—%—ﬁrz;f‘f;.:Lm % ?A.
DB, EC AC ¥ " ytz =~ ytz

5o i =R
Viy T4 +1"341=2[;% B+——TB,

Y wer. I AT
+y+zTC'°+y+zTC TAOJ.
Tuong ty d6i véi B,B,.C,,C,, chi y ring

Y. =T . Gi=d, wes Y. (T4+74)

ABC ABC A.8.C
> (e (o)
ABC x+}' X+= x+y Xtz
[[ Y Jﬂ+[ " S —IJ
Apo\lx+y x+z ¥y Xtz
(o)
y+z y+z
1 s bs ¥ z
= %2 TA- + TA
(:Zv; y+z])‘§:x A§y+z[x+_}' x+z]_

¥ & b R
+[Z[x+}-'+x+z ]]y+z]TM

X, V.2

LA Y+ EZX+xy 3 L x_
(oo Ere) B
% xyz o

G+ )

+[Z( el —1] 1 ]m
e b R S B

:[ ( y+§;ix;j{wx+y] +z(x—{y : xiz} y:—z]ﬁ{

LS

» 3z e

o e ran )

p 3z +zxc+x) o 3z T
I{ y+z]{z+x}{x+ y} [ y+z}[z+x}{x+ y}

Viy ba diém T, M, G thing hang (dpcm). O



¥ Nin xét. Bai todn ndy kho, chi co ban Nguyén Duy
Megnk, 10T, THPT chuyén Lam Son, Thanh Hod tham
gia giai, fuy nhién léi giai cta ban Manh qua dai,

NGUYEN MINH HA
Bai L1/456. Thi nghiém giao thoa sdng trén mdt
miedie voi hai nguon dao déng tai S, va Sy u, = u;
= acosmf. Coi ndng hiong H‘:{l-‘{iﬂ song khdng doi,
buce song do dwoe ). = 4 cm, 5,5 = § om. Biém
M trén mat medc thude duomg cong cuwe dai ké tir
dwong trung truc cua 55, M dao dong co

f
phucmg trinh wy = HEICIJS| m?‘—%}. Diém M’

\ it
ndm trén dreomg trung trice 85,5; va dao dong tai
M' cimg pha voi M. Diém M' gan S, nhat.
Tinh khoang cdach tir Mdén M' nho nhdt .
Lai gidgi. Phuong trinh séng tai M':

mM'S,
i
Dé Mva M' cing pha thi
nM'S, =

}t —§=2kn::>M S, =4k +1.

Do MS,> OS; (O la trung diém ciia 5,5, nén

k = 0,75. Vi k nguyén vd M'S, nho nhit nén
chon k=1 v khi d6 M'S, = 5cm; MO = 3cm.
Khoing cdch M'M nho nhét khi M thuge cyc
dai dau tién ké tir dudmg trung truc, hay

MS, — MS, = 4cm. Goi hinh chiéu cia M lén
dwémg trung trire cia S,5; 1a A, dit khoang cach

2
OH = y ta tinh duge: MM = :4_(_,,_2] +%

Uy =2a cﬂs[mr =

3 4

Do d6 khoang cach MM nho nhét bing 2,5cm
khiy=225cm. O
»Nhin xét. Rt tiéc 1a cdc bai giai giri vé Toa soan
déu khéng chinh xic. A

NGUYEN XUAN QUANG
Bai L2/456. Cho mach dién nhw hinh bén. Biét
Ri=R=R;=1Q:R=30;R =20 Tim
dién trar twomg dicomg cua doan mach AB.

=

Lai gidgi. Cach 1. Dt 4n phu 14 cac hiéu dién
thé, tir d6 suy ra cic d&nng dién dé suy ra Rz.
Dt vao AB higu dién thé Lz = 1 (V).

Chon hai 4n 1a U, va Uh, khi 6 :

UzE ] —Uﬂ U4=1—U3; U5=U|—U3.
Gia st dong dién qua Rs c6 chiéu tir D—C.
Xettgimne C: Lh+1L;=1

U, U-U; _1-0,

R ETR

U Uy s
Xettgimn D L=L+1I
U, _1-U, U,-U,

RS Rd Rﬁ
@%=%+%:um—w} =3 @)

Tir (1) va (2) ta suy ra : Uy = 048 (V); s =036 (V)

RN R
h TIE:-- 048 (A): L= R_3 0.3 (A)
=I=L+L=0284(A)
B S Y )
= Dk

Cdch 2. Dat an phu 13 cic hiéu dién thé, tir d6

suy ra cac dong dién dé suy ra R .

Bt vao AB higu dién thé U =1 (V).

Chon [, 14 4n s6 phu, tir d6 tinh cuémg do dong

dién qua cac dién trd theo /).

U‘.13= l = Llrl + L5 =R|.f] + Rz,fz
=lh+1L=1L+5h

=hL=1-1 (1)

Xettgimit C: L=5L-5=1-2] (2)

Uip=Usc+ Upp= Uyp=Uyse— Upe.

— Rg..f; — R].f[ = Rs.fs

S h=L-31-20)=5L=T7],-3 (3)

Xéff{?fﬂiifﬂ: ly=15-I;=9 -4 {4}

Tir(3), (4),taco: Uw=1=015+ 1}

< 1= (T -3)R:y + (91, - 4)R,

& 1=(75hL—3)1+ (9, -4).2

= 1=25L 11 =1, =048 (A); L =036 (A);

=I=L+5L=084(A)

Ve Lo iweno

e i e

» Nhdn xé1. Céc ban 6 1y gii ding dé ra ki nay:
Hwng Yén: Ngwvén Manh Higp, 11A9, THPT
Dwong Quéing Ham, Vin Giang, Vi Minh Thanh, 12
Todn 1, THPT chuyén Hung Yén; Nam Binh: Pham
Ngpc Nam, 11 Ly, Pham Héong Truwcng, 11 Toén 2,
THPT chuyén L& Héng Phong: Nghé An: Hé Thanh
Ting, 12C1, THPT Kim Lién, Nam Bn; Quéing
Ninh: Vi Hoang Yén, 11A7, THPT Udng Bi.

PINH TH] THAI QUYNH

TOAN HOC
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HUONG DAN GIAIl ... (Tiép theo trang 5)

A=2012" +2013" +2014* +2015" chia
cho 4 du 2. Tacd A4:2,4]2%2 la so nguyén to.
Viy A khong 1a sé chinh phueng véi moi
nel.

o % i w l ]
Ciu 3. Tacod <= _2:>xv£ :9}3_1&
1
Dodé P=|x* +— [ <
[ 4}*2] &
I I Al
y ]ﬁxl_}-': 2
22 1 15 1 1
=xy+ — . s
% 256x°y" 256 x'yt 2
1 15 1
% - P 1
=22 [x°y S5l 2J’?2+25511'5+2
_1 15 1 25
TR
Diu‘“="xdyra & x=y=—
it e SR At g el
Viy mmP—ﬁ khlxuy—z.
Ciiu 4.

=L

a) Goi M 1a diém dbi ximg cia 4 qua EF
= EAF = EMF (1). M
ﬂﬁ+ﬁm=ﬁ+ﬁ+@=@+m
=90° +90° =180°, mat khac ECF + BAD=180°
(tir gide ABCD néi tiép), do @6 EAF = ECF (2).
Tir (1) va (2) ¢6 EMF = ECF = tir gidc ECMF
ndi tiép = DCM =FEM (3). Ta cb
FEM =FEA (4) (tinh chit di ximg truc),
FEA=DAM (5) (cing phy véi géc EAM).

TOAN HOC
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Tir (3), (4), (5) ta c6 DCM = DAM = tir gidc
ACMD néi tiégp = M thudc duémg tron (O)
= OM = 04 (= R) = O thuje dwimg trung
tryc cua AM = O € EF.

Viy ba diém O, E, F thang hing.

b)
’\
/
MI~. L_ \\\
| ,-“lllﬂT HHMH'“*-E_\

) AN
Goi H=AN~MD,K = BN~ MC,I = MN nCD.
AAMD vudng tai 4, AH la dudng cao
= AM* = MH .MD.
ABMC vudng tai B, BK la duong cao
= BM* = MK .MC.
Ma AM = BM do 46 MHMD = MK .MC.

AMKH va AMDC cé: KMH (chung),
MH MK
MC -~ MD

— MKH = IDH. Tt gidc MKNH c6

MKN + MHN =90° +90° =180° = t&r gidc MKNH
ndi tiép = MKH = MNH. Ta co

MNH = IDH (= MKH) = tit gidc HNID ndi
tidp = MIC = NHD =90°. Vay MN L CD.
Ciu 5. Goi sb hoc sinh cé mat1a ab (a,be N,
1<a<9,0<b<9). Theo diu bai, ta co
ab=2ab-9 <> 10a+b=2ab-9

& 2ab—10a-b=9 < 2a(b-5)—(b—5)=14
& (2a-1)b-5)=14,

Taco 2a— 1 13 uée cia 14. Ma 2a— 1 14 s nguyén
duong 1é,dodé2a—1=1hodc2a—-1=7

<> g=|hofica=4

*Néua=1= b= 19 (loai)

“Néua=4 = b=7 (thich hop). Ta cd ab=47.
Viy s0 hoc sinh co mat 1a 47.

NGUYEN DUC TAN(TP. Hé Chi Minh)
Sun tim va hwdng din gidi

= AMKH ~«» AMDC (c.g.c)




P A ™

—
= T
4
Al

T -"':__.'- wxi toan 18 ”L.-'uz I-.“;-.” i,l-.ml.l |mr|~; L|l_|:'. i“.\_‘.
II||‘I phat mén tr duy séng tao cho hge sinh, nd kich
thich sie tim 184, long ham hidu biét; rén huyén tri tucmg
frgng va wr duy Jogic o cie em. Vide lm ndy di va
dang dirge cac gido vién va hoc sinh thure hién thudmg
Frong day hoe, vige

xuyen trong qua trinh day va hoc

‘Kha i oo thé Ta khar thac b todn d3 bige
bai todn mim. ciing co thé 1a kha thac
kit qu not bl todn da biédt dé giai cac bdi todan
khae a bar vigt nay, ching 6i xin gidi lI| Ve
VIee |I i thdc hai bai toan hinh hoc trong SCGR v sach
bai thp dé sing tao ra bii todn mai, déng thid khai r!'.;u
kéi ||I| clia mit bii toan 4 din dén mdt céch giai cho

dang todn “Tinh Ehodang cdeh gitte hai ducms thine
chéo nhan'™.

Trong SGK Hinh hoe 11 Ning cao c6 bai todn
nhu sau (Fi dy 2 trang 86):

Cho tir dién ABCD cd AB=c,CD=c', AC=5,
BD=b BC=a,AD=a". Tinh gic gitta cdc vecte
BC va DA. Va dip sé 1a: Goc (BC,DA) xic

CI +c|1_b2 _b|2 .
2aa'

Tir két qua cla bai todn trén gido vién co thé
phén tich cho hoc sinh thiy: géc giita hai vecto
BC va DA duge xdc dinh nher d6 dai cac canh
cua tir dign. Vey co thé xdc dinh due goe gitta
hai diong rﬁc‘.‘ng BC va AD khong? Khi hoe
sinh tra 1o dwge cdu hoi d6 ta s& co duge bai
todn sau di}r.

dinh béi cus(g_c,LTA) =

Bai todn 1. Cho o dién ABCD . Goi o I ek
gitfa hai dwone .-'.-'.I.f'.'r'i'_c__-' AB wa CD. Chiimg wminh
: ALY +BC* — AC" —BIY |
Fiin GO T 3 .l'."f',_".lln SV P
2ABCD '

1D* + BC* — AC* - BD*

sina=_]- ; Cvaa N
| 2ABCD

L giai. Ta c6
AB.CD = 4B.( 4D~ AC) = 4B.AD - AB.AC

TUBA:Tm:rmsgtmcanw
BAI TOAN TINH KHOANG CACH GIUA
HAI num THANG ::um NHAU

R e
_ LUONG CAO VINH
(GV THPT Céng Hién, Vinh Béo, Hai Phong)

-

i %(ABI + AD? —BDZ}—%(ABI +AC*~BCY)
- -;-(ADI +BC* - AC* - BD?),

Tir d6 goc (4B,CD) xic dinh boi

AD? + BC® - AC* - BD?

ms(ﬁ,?ﬂ): 515D . Suy ra
|AD’- SRCE 4R 31:.-2|
Sk 24AB.CD

Viae (IJ";EI[I‘*] nén sino =+'1-cos” o, suy ra

. AD? + BC* — AC* —BD* |
sino=_|1— 3ABCD (dpem).

Nhdn xét 1. Nhe viy theo kerqua ctia bdi foan 1, ta cd
thé tinh duwgc sin ciia goc tgo bdi hai diwdng rhc‘.ing
chita hai canh dai dign trong mot te dién khi hiér dp
dai cdc canh cta nr dién do,

Trong sich Bai tip Hinh hoc 12 Ning cao c6 bai todn
nhur sau (Bai 38 trang 10, SBT Hinh hoc 12 Ndng cao):
Biai toan 2. Cho tir dién ABCD. Goi d lo
khoang cach gitta hai dweng thang AB va CD,
gitta hai dwong thang di, Chumg

= -Ir-'- ABCD.d.sing.

o fa goc

minh rang Viuen

L gidi, '
A
[
|
.’/f :EA.. - .Il_. ..-._..>D
z:/ sEaFdm
g nd
S
Hinfi |
Dung hinh binh hanh BECD (h.1). Ta cé:
1

Vian =V o =Ve e :—SMJ(C._, [AEE}] (1). Do
CDI/(ABE) nén d|C,(ABE)) =d(CD,AB)=d (2)

TOAN HOC
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Lai co:
S L %AB.BE.sin;lEE =1 ABCDsina (3)
Tir (1), (2), (3) suy ra

v, =LABCDdsino (dpem).

ABCD = 5

Nhiin xét 2. Vin dyng két qua ciia bai toan 2, ta c6
thé tinh dwge khoang cdch gita hai canh doi dién
trong mét nr dién khi biét dj dei hai canh do, biét
sin cua goc tgo bai hai dieing thing chira hai canh
o va biét thé tich ctia khéi nr dién.

Tir hai nhin xét trén ta co bai toan sau:

Bai todn 3. Cho khoi n di¢n ABCD ¢6 thé tich
la V. Chimg minh cong thire tinh khoang cach
giita hai dwong thang AB va CD la: d(AB.CD)
12V

J44B*.CD* ~(AD" + BC* - AC* - BD*)

L giai Bai toan 3 dugce suy ra tir Bai toén 1 va
Bai todn 2 & trén.

Dén ddy gido vién cd thé nhéin manh cho hoc
sinh thay rang, theo két qua ciia Bai todn 3: néu
biét duwac thé tich ciia mot tie dién va biét dwoc
dé dai cde canh ctia no la ta cé thé tinh dwge
khoang cdch gita hai dwing thdng chira hai
canh doi dign ciia tik dién do.

Sau ddy, ching ta s& ap dung kct qua cua B
todn 3 dé giai mdt s6 bai toan vé: “Tinh khodng
cdch giita hai dwdng thang chéo nhau”.

Thi du 1. (Pé thi THPT Quéc gia nam 2015)
Cho hinh chop SABCD co dday ABCD la hinh
vudng canh a, 54 vudng
goc  woi gl I.r:hc'ing
(ABCD), gdc gilta 5C
ver mt pha:ng (ABCDN
hang 45°. Tinh theo a
thé tich ctia khoi chop
SABCD va khodang
cach gilta hai dwong
thang SB, AC.

Phin tich. Dé tinh khoang cach giita hai duong
thing SB, AC ta di tinh thé tich ciia khoi chop
S.ABC va d6 dal cac canh cia no, roi suy ra
khoang cach cin tim theo cdng thire tinh & Bai
todn 3.

Léi gidi. (h2) * Tinh thé tich ciia khoi chép
S.ABC. Vi 54 L{ABCD) nén goc gita SC va

(ABCD) 14 goc .EEI, suy ra SCA =45°

Hinh 2

TOAN HOC |
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= SA=AC=0/2; ¥; son =%54.Sdm=-;:.ﬂﬂ.a2
2 1 a2
=HT; VS.AHCZEFS.JWDZT (1)

» Tinh cdc canh ciia khoi chop S.ABC.

Tacté AB=BC=a, SA=AC=aJZ;
SB=/SA* + AB* =a3; SC=S4"+ AC? =2a.
Theo két qua clia Bai ton 3, ta c6: d(SB,AC)
o 12F5 4ac a10 ;

JASB® ACE ~(S4* +BC* ~SC*~ 4B’} =
Thi du 2. (Pé thi thie THPT Qudc gia nam 2015
— Truemg THPT chuyén - DHSP Ha Noi). Cho
ldng tru ABC.ABC, co cac mat bén la cdc
hinh vudng canh a. Goi D, E, F lan hegt la
trung diém cia cde canh BC,AC,,B,C,. Tinh
khadng cach giita hai dudmg thang DE va A,F.
A C

B
Hinh 3 .
Tinh thé tich ciia khoi chop
D.AEF. Tir gia thiét suy ra ABC.A B,C, 14 ling
tru dimg co day 1a tam gide déu canh a. Ta co

Loi gigi. (h.3) -

az-ur o '4"_
Sapc = sAA =a=V e ypg =S Ad =—5—
T S, g :%SA.E.G’ suy ra
l a3
VD.A,.EF = 12 VJﬂC‘.A,B,C,_ a5 TART (1)

- Tinh cdc canh ciia khéi chép D.AEF. Ta c6
AE=EF = %
Tam giac 4 DF vubng tai F nén

D4 = JAF +DF’ = —+a 5?;1;

Tam giac DEF vuong tai F nén
&
DE =\DF* + EF? =,}a2+%=?

Viy d(DE,AF)

A1F=§, DF =BB =a.



_ g _alli
JADE AF (DF* + 4E -Dg*-EF?) V7

Thi du 3. Cho hinh lgp phieong ABCDA'B'C'D
canh a. Goi M, N lan lwot la trung diém cia AB

va B'C'. Tinh khoang cdch giita hai dwong
thang AN va DM,
B i
A D
Bl s i, 7 8
N =
A D’
Hinh 4
Ldi gigi. (h.4)
= Tinh thé tich cia nr dién AMND .
Ta cé d{N,(AAﬂJ}}= g, 8 =-%-AM.AD=%:-F
o
= Voo =Viaw = iﬂT :E'

* Tinh cdc canh cia tir dién AMND. Ta co

a a5 3a
AM > AD=g, DM = 7 3
J3
M‘N-—a Y AN, DM
5 ay d( )

& 12F _2a5
J4AN DV MV + 4D DV - nft)|

Thi du 4. (Trich Dé thi
Bai hpc khii A nam
2011). Cho hinh chdp
SABC co day (ABC) la
fam gide vuong can iai B,
AB = BC = 2a, hai mit
phang (SAB) va (SAC)
cling vudng goc voi mat
phing (ABC). Goi M la
trung diém ctia AB, mdt Hinh 5

p:‘:r-:;'n-e; qua SM va song song vai BC, cit AC tai N.
H.tiz goc gitta hai mdt phang (SBC) vi (ABC) béing

S

. Tinh khoang cdch giita hai dwong thang AB
u} SN theo a.

Léi gigi (h5). Tir gia thiét c6: SA L (ABC).
AB | BC=SB | BC=>5BA 1a gbe giita (SBC) va

(ABC) nén SBA =60° = S4 = AB.tan SBA =2a,/3.
Mit phang qua SM, song song voi BC , cit AC
tai N thi MN//BC va N 1a trung diém cia AC.

+ Tink thé tich khdi chop S.ABN : S =%sm
3
=%ABBC=:12 =¥ =%3¢4.SM =-2-"-§l“§-~

+ Tinh edc canh ciia khéi chép S.ABN. Ta c6
MzBNz%ACzaﬂ, SB=\SA+ AB" =4a,

SN =+/84° + AN* = a14. Viy d(AB,SN)
i 12V5 o _M_
—_ — 2 o

JA4B' SN (4N +5B* BN -S£) 1
Thi du 5. (Tap chi TH&TT so 455, thang 5 nam
2015, trang 7). Cho hinh chop SABCD co ddy
ABCD la hinh chit nhét voi AB=a,BC=a/3.
Hai mét phang (SAC) va (SBD) cing vuong géc
vt dedy. Diem | thuoe doagn SC sao cho SC = 3CL
Tinh thé tick khai chop SABCD va khodng
cidch gitea hai dwong thang Al va 5B biét rdang
Al vieong goc v SC.

a3 &

Hink 6
Huwdng din. (h.6) * Goi O la tim cta hinh chir
nhat ABCD. Tir gia thiét c6 SO L (ABCD).
Tix AC={AB*+BC* =2a =0C=ua;, 5C=3IC;
1 AC
AT L o AT
SC = ASOC <> MIC (2.8) = 55=5F
k|
= 8C=aJ6=50=aJ5 =V, e =#~
« Tinh thé tich khoi chép 5.ABI.
Vow _ ST _2 sBds 3 _ayi5

« Tinh cdc canh ciia khoi chép S.ABI . Ta cé

T 2 a8

SA-SE-SC-M’E,SI-3SC-J§

Al =S4 -8P° _“j: o
TOAN HOC
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PROBLEMS ... '.f';'{":.r:f theo trang 17T)
Problem T%/460. Given three positive real
numbers a, b, ¢ such that abc =1. Prove that

At 3

ab+l -~ 2

bea’

ca+l

a'bic?
be+1

TOWARDS MATHEMATICAL
OLYMPIAD

Problem T10/460. Find all positive integers &
such that there exist 2015 different positive
integers whose sum is divisible by the sum of
any k numbers among them.

Problem T11/460. Find the maximal k such
that the inequality

7 Tir dinh 1i Césin cho ABCI, ta c6

BI* = BC? + CI* —2BC.CI.cos BCI

s S0 o NG B
=BC* + = 2BC.S 55
8a’ a8
=— = —,
 Madala
Viy d(Al,SB)
IEVMﬂ _4a

G Jmﬂ.sf —(AB* LB —3.42]2 )

Két ludgn. Nhu viy vai vige khai thic két qua
cua bai todn trong SGK da giop chung ta co
durore cae bai toan mai {Bai toan 1 va Bai todn 3),
ciing nhu co duge mdt cach gidi cho mit dang
todn quan trong trong hinh hoc khéng gian -
“Bai toan tinh khoang cich giita hai dudmg
thang chéo nhau”. Théng thuémg, dé tinh
khoang cach hoc sinh phdi dumg hinh dé xac
dinh hinh chiéu vudng gde cia mdt diém trén
mot mat phiing, hofic xdc dinh doan vuong goc
chung cia hai dudmg thing chéo nhau. Nhung
theo cich 1am nhur céac thi du trinh bay o trén thi
cac em lai tip trung chu }'l.:.“.] vao viée tinh todn,
Hon nira, trong cac dé thi dai hoc thi ¥ tinh
khoang cach thuwdmg dwge hoi kém sau y tinh
thé tich, vi viy néu hoc sinh sir dung duge ¥
tinh thé tich vao viée tinh khodng cach thi do la
diéu réit thudn lgi.

TOAN HOC
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§+%+%+1+2k2(k +2a+b+c+1 holds
for any positive real numbers a, b, ¢ satisfying
abe=1.

Problem T12/460. Given a triangle A4BC and
D waries on the side BC. Let (I), (&)
respectively be the incircles of the triangles
ABD, ACD. Suppose that (/;) is tangent to AB,
BD at E, X and ([I7) is tangent to AC, CD at F, Y.
Assume that AJ,, AL respectively intersects EX,
FYat Z, T. Show that 1) X, ¥, Z, T both belong
to a circle with center K.

2) K belongs to a fixed line.

Translated by NGUYEN PHU HOANG LAN
(College of Science-Vietnam National University, Hanoi)

Hy vong chung ta se tiép tuc “khai thic bai
todn™ dé tim dugc nhiéu img dung hon nira
cac bai todn trong SGK. Sau diy la mot s0 bai
tip tinh khoang cich dé rén luyén theo cach da
neu.

BAI TAP
1. Cho hinh lip phuong ABCD.A'B'C'D" canh
a. Tinh khoang cich giira hai dudng thing
BD' va B'C.
2. Cho hinh ldp phuong ABCD.A'B'C'D' canh
a. Tinh khoang cach gitra hai duomg thang
AB' va BC'.
3. Cho ling try tam gidc déu ABC.A'B'C' co
9 canh déu bing a . Tinh khoang cach giira hai
duomg thing A'B va B'C.
4. (Dé thi Dai hoe khoi A ndm 2012). Cho hinh
chép S.ABC c6 day 1a tam gidc déu canh a.
Hinh chiéu vuéng goc cia § trén mit phing
(ABC) 1a diém H thudc canh 4B sao cho HA =
2HB. Goc giira duomg thang SC va mit phing
(ABC) bing 60°. Tinh thé tich ctia khoi chép
S.ABC vé khoang cach giira hai dwomg thing 54
va BC theo a.
5. Cho hinh lip phuong ABCD.A'B'C'D' b
canh bing a . Goi K la trung diém ctua DD'.
Tinh d(CK,4'D).



@ﬁy s6 12 mét ndi dung quan trong trong
chuong trinh todn THPT, dic biét la o
churomg trinh todn '}“HPT chuyén. Céc bai todn vé
gidi han cia ddy so thuémg xuyén xuét hién trong
ky thi hoc sinh gioi cc cdp. Thong thm:'rng chiing
ta c6 mét s6 phutmg phép chung nhat dinh dé tim
gidi han ciia diy s6 cho béi cong thire tong quat
x, = f(n) hay day s cho boi cong thirc truy hoi
%, = f(%;.i%,.,). Tuy nhién logi day s6 cho bai
cong thirc 1a td hop cia hai dang trén (ma ta
khong tim dugc cu thé cong thirc tong quat ctia no
hay ta khéng tim dugc dlem bt dgng) thi chua cé
phuong phép giai quyét chung Bai viét nho nay
khai thac mét dinh hudéng tuap ciin dang todn trén,
do 1a sir dung cac dénh gid trung gian dé kep day
s6 bing céc gioi han co ban roi qua d6 tim ra gidi
han. Chring ta s& bt ditu véai m:‘;'ut thi du don gian.

Thi du 1. Che day so (x.) xdc dink boi

y LI--II
ol =% —2x +— an=l.
2 n+53

Chumg minh réane div 56 dd cho eo eiai han hitn

han va tim gicd han do.

Phin tich. Néu goi diém bét dong cua diy sb 1a
X, thi ta cb x,=x3-2x,+2¢5 0, =Lx, =2
>(x, =1 +1>1,vnz1 suy
ra x, >1,¥nz1. Ta du dodn limx, =1 va dé co
diéu ndy ta cin tim duoc ab théa

Ngodi ra dé thiy x

n+l

maén

x <1+ b,‘a‘naI{*}. Dé chimg minh (*) ta

an +
st dung phwong phép quy nap. Chi ¥ ring him sb
f(x)=x* —2x dbng bién trén (1;+o0) nén dé quy
nap thanh cdng ta cin phai cé 0<a+h<2 dé (*)
dung & bude co sl n=1 va

k+3

[1+ I T_z[n B
ak +b ) ak + b
1

=l
alk +1)+b
dé (*) ding & bude quy nap.

2k+11

{(**)

1/ DUNG Dl 1 TRUNG Gl B T

\

GIGIHANDAY SO

TRAN QUOC LUAT
(GV THPT chuyén Ha Tink)

Tachon b =4a dé thu gon nhanh biéu thirc

PO e T

alk+1)+b  k+5
Khi do: (**) < a(l —a)(k +4) 2 k + 5.
Dé bat qﬁng thirc ndy ding v&i moi k=1 thi
trwéc het né phii ding véi k=1, tc la
25a(l-a)26, két hop voi O<da+a<? ta
2

duge a< % Ta chon ludn a= 3

Toém lai ta chimg minh duge

I<x =1+

LTan=l.
2(n+4)

Ltﬁ gi&i‘ Do 'xaul =]

(x, -1)° +I+L>1,vnzl
n+3

vi x,>1 nén x_ >1,vnz1.Ta s& chimg minh
gl g 2n+13
" 2n+4)
nap. Thit viy voi n=1 thi (*) ding. Gia st (*)
ding v6i n=k (k>1),khidé x, s =% +13
2k+4)
Ta cén chimg minh (*) ding véi n =k +1, tirc
2k +15
xJi:-rI &
2k+5)
Thét vy, do ham s6 f(x)=x"-2x déng bién
trén (L;+oc) v x, >1 nén(chuy k=1)

,¥n=1 (*) bing phuong phap quy

2k+15 2E+7
i _2{k+5}_f(x*}+2[k+5]
Ef[2k+13]+ 2k+7 __(k=1)6k+29) o
Ak+4) ) 2Ak+5) Mk+4)(k+5)

Do dé (*) ding theo nguyén 1y quy nap.

Theo nguyén 1y kep, day sb (x,) co giéi han him
han va limx_ =1, O

Nhin xét. Ta co thé giai bai nay bing cach ding
Nguyén Iy Weierstrass. Trong céc thi dy tiép theo

ching t6i chi trinh bay phén phén tich, ban doc tu
hoan thién phén 1éi gidi.

S6 460 (10-2015)
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Thi dy 2. (VMO-2012) Cho ddy 56 (x,) xdc dinh

+2
=1 (x, , +2),¥n22.
AR

x=3x
Chirnge minh r:ing déiy 56 da cho ¢ gidi han hitu
han vé tim gidl han do.
Phin tich. Goi diém bit dong cta day sb 1a x, thi
AR
R0
DZ phat hién x, >1,¥n21 (chimg minh diéu nay
bing quy nap) nén dé khang dinh dy doén trén
diing ta can tim duge a,b thoa min

& x, =1. Tady dodn limx, =1.

g &l = n21("),

an +

Ta cén chon a,b sao cho [I-‘:a+b£% va

e (3+ ' ]51+~]—{**].
A+ ak+b alk +1)+b
Chon b=3a (42 thu gon nhanh vé trdi) thi
(**) & 2(1-3a)k = 24a+1. Dé bit ding thirc
ndy dimg v&i moi k21 thi trude hét nd phai ding
vai k=1, khi d6 30a<l (théa min

ﬂ{a+b=4ﬂ£l]. Ta chon ludn a=i. Khi do
2 30

(**}a:ﬁ”‘_—”sﬂ, dimg vi k=1. Tém lai
(k+1)(k +4)
l<x, = g 44 ,¥n=1. Bai toan két thic. O
H+3
Thi du 3. Cho dav s6 (x.) xdc dinh bei
X —%: X, =2x, - fad i i
2 nx.

Tim gich han cia ddy 86 da cho.

Phin tich. Taco x,, = f,(x,) voi

fi()=2x- A8+1 14 hdm 56 dbng bién trén K.

Ta s& tim a,b sao cho x >an+bh,Vnzk, dé

limx, = 4oo. Dé quy nap thanh cong, ta cén phai

cb 2(ak+b}—ﬁza(k+1}+b,
k(ak +b)
; 4k +1
Picu ndy tuong duong véiak +b—az2 ———
1€u nay g g val a e

= ak’ +(2ab-a’ Yk + (b —ab-$Hk-120,
Ngodi ra ta cin thém diéu kién dé budc co s6
diing, viéc chon a,b sao cho diéu kién trén dugce
thoa min, dong thii bude co so ding khi n=1,
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n=2 kha kho khan nén ta tim diéu kién dé budc
6 i Q0o khi n =13, thol T—;23a+b. Khi dé

a=1,b=2,k, =3 théa man cic yéu ciu.
Tém lai ta dd chimg minh x, 2 n+2,¥Yn 2 3.
Viy limx =+ 0O
Thi du 4. (PMO-2011) Cho dév so (x,) xdc dinh
2n
F=lix =m——lr .
" (n=1)

Vi méi mz), dat y,=x,,,—x,.

e o B Wzl
Chteng  minh
réng ddy 56 (y,) co gici han hitu han.

Phan tich. V&i mgi nz1, taco

¥ nan+l

Li: o1 l
A=l e e e e
non o on H

T 65
Ta cd ¥y =3y, =§>y|;y3 =E>_u2 nén ta dy

dodn y_, >p,.vn21 (*). That viy diéu niy
n4+3n4+3 n+n+l
3 er-i 1 xw
(n+1) n
& (n* + 1) +3n+3)>(n" +n+1)(n+1)°, ding.
Tatim a,b sao chox, <an+b,¥n2k, dé

v < (an+b)n* +n+1)

trong duong véi

S = <100ak; (a+b),Vnzk,.
Dé quy nap thanh cong, ta cin phai ¢o
2
ﬁ”;f—*r—n(ak +b)=alk +1)+b.

Thit viy, diéu nay twong dwong vdi

~(a+ bk —(a+b)k-b20.
Ta cén diéu kién a+b<0: b <0. Ngoai ra ta cin
thém diéu kién dé budc co sor ding, do budc co so
khéng thé ding khi n=1 nén ta tim diéu kién dé
budc co s0 ding khi n=2, tirc 1a 4=2a+b
Chang han a=5;b=—6 thi x, <5n—6,Yn>2.
Bai todn da dugc giai quyét. O
Thi dy 5. Che ddy 56 (x) xdec dinh bai

"
=x, +—,Ynzl.
X

e
EEdTE
—_— : A F 4 i X,
Chimg minh rdng cdc ddy so y, =—2, =X, = n
n
co gidi har hitw han va tim gicd han do.

Phin tich. Ta co y, =2y, = [, (¥, )¥nz1 véi
z
fx)=x~

e

la ham dong bién trén
x(n+1)

tiTqun.hopto.org



(1;4o0). Nhan thiy diém bat djng cia f(x) 1a 1
(f,(f)=t+>t=1)néntadudoan limy, =1.

So sénh cdc gid tri ddu cia day (y,) véi 1 va dy
doan y, >LV¥nz1.

Ta s& chimg minh diéu nay bing quy nap, thit vy
vin y.>1 (k21) thi y , =f(v)> (D=1
L wn21 dé

b

oan +

Ta can danh gia duoc ¥, =1+
co limy, =1.

Dé quy nap thanh cong, ta cin chimg minh dugc
An) =1

viil<y =1+

+ —— ;
alk+1)+b ak + b

Thit vay do f;(ykié,f}[l**

)
ak+b
L4 el 1+ 2(ak + b)
ak+b (k+1Diak+bWak+b+1)
nén cin chon a dé
S 1+ 2(ak + b) * 1
ak+b (k+ak+b)ak+b+]1) alk+1)+b
a Zak+2b+1
= <
alk+)+b  (E+Diak+b+1)
e a'k® +(a +3ab)k +2b" +ab+b> 0.
Tathiy a=1; =0 théa min. Nhur viy

ey =] +.¥n21 nén by, =2,
"

Taco z,,=g,(z,)Ynzl voig (x)=x—

n

s : x+n
I ham 50 dong bién trén ((;+oo).
Dé thily z, >0,vn=1. Ta cn danh gid dugc
-5
" an+b
Dé quy nap thanh céng, ta cin chimg minh dugc

gt[ ] ]E 1 tirc la
ak+b) alk+1)+b
B 1 - 1
ak+b l+kiak+b) alk+1)+b
Sala+bk+ab-a+ b 20,5k 2 2.

¥n=2 déco limz, =0.

Ta thiy azé,b:l thoa man diéu kién nay.

Nhur vy 0<z, Ei,'?'nzz nén limz, =0. 0
n+2

Thi du 6. Cho day s (x,) xde dinh b

l HX
AT M A ¥nZzl.
2 1+{n+1)x,

e : : e . X X4
Chimg minh rang ddy so v, =—2+—2+,  +—=2L

X X, X

| 2 "

cd gidi han hitu han va tim gidi han do.
Phiin tich. D& thiy x, >0,¥n=1. Taco

£=L=ht —(k+1)x,,,. Vkz1.
x  1+(k+Dx,

Do viy y, =%-{n+]}xﬂ+,¢‘:"n20.
Dy dodn lim p, =%, Tasétim a>0, b>0 dé

Ay = 1 Wnzl.

" an+b

NEL e
n{an + b)
2

Pé ¥ rang ham sb f(x)= dong bién

1+(n+1)x
trén (0:+e0) v&i moi #=1 nén dé quy nap thanh
cong chung ta cin cé
k(k+1) 3 1
K (ak+b) + k(k +10ak +b) a(k+1)+b
< a'k’ + 2abk® + (B —a)k—a>0.
Bit ding thirc trén dung ching han khi a=b=1.

Tom lai ta chimg minh duoc x, < Jinzl,
aln+1)
Khi dé
-1—} ¥, :l—(n+1]|xm, }l—L,\a’nzl
2 2 2 n+2

nén t6n tai lim y, hiru han va lim y, = }2- 0

Thi du 7. (FM0O-2015) Cho ae[0:1] va day so
(x. )} xce dink boi

:
¥ " = }

X = e X oy S - fx- +3,¥nzl
2 4n" +a

Ching minh day so da cho ¢ gidi han hitu han.
Phin tich. Xét cic day s6 (a,);(b,) xéc dinh bai

a=3a :i+l af+3,‘9"n21

m+l

b n
va =3; b, ==+—— b} +3,¥n21,
b kel gt
Khido a, zx zb >0,¥nz1 vi lima, =1.

Tacod +/(1+30a* +3) 2a+3,Va>0 nén

b, = f.(b),¥n>1 trong d6
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n(x+3)
2(4n’ +1)
bién trén (0;4o0). Ta s& tim a,b > 0 sao cho

f®)= §+ v&i f,(x) la ham sé ddng

b=l ,¥nz1 détirdo limx, =1.

an+b
That vay, dé quy nap thanh cong ching ta cin cd

tirc 1a

f,,[l— . ]31- :
ak + b alk+1)+b
|

| ekl ey
ak+b, K

Bit dang thirc nay trong dwong véi
3ak' +(3b-Sa-a )k +(a—a’ - 2ab)k
+(b—a—ab-b")=0.

Vi a=%,b=l thi bit ding thirc nay tuong
duong voi (k +1)(9%" + 2k —6) 20, ding vk =1.

Nhu viy ta dico a, =zx, 2b 21- Wzl

n+3
va lima, =1 nén ton tai gidi han limx, =1. O

Thi du 8. (Ofvmpic vieng Duvén hai va dong bdang
] ! '] oy

Bac Bg 2015) Cho |.'I.;'.-l_| gl (X ) e Tk |."_.:.=|"|' heri

12
=y _ o - o1
X Falid TRz

X
L e grierd han hif
4]

vl fim eied han do.

Phdn tich. Ta ¢6 y,=2;y,,=f(y,1¥n21 véi

fix)= i Nhin thiy diém bit dong cua
nx+1
f(x) a1 (tec lavéi mbi m thi f(t)=t=1=1)
nén ta dy doan limy, =1. Dé thiy x >0,vn=1
vd véi mdi n thi f(x) luén nghich bién trén
(0;+0). Bt z, =y, ;¥nzlta thiy
z >Lvnzlviz,=y>1vi
fxX>lex< fix)<lesx>1.
Ta s& tim a,b >0 sao cho

z <14 —— Vn1 ¢ 1t 46 limz, =1.
an+b
. 2n+1
Thé-t Vﬁ}’tﬂcﬂ Za :4:—,";‘""2 2.
H

—+1
(Zn-1)z, +1
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1 I
- z1- !
2 Ek2+2[ a.ir+bJ alk+1)+b

Dé quy nap thanh céng ta cin ¢
2k +1 1
5 <1+ ;
dk alk+1)+b

0 +1
l+{2k-—1][]+ ]
ak + b

Chéng han v&i a=1;6=0 thi bit ding thirc nay
twong duong véi 4k =1, ding véi moi k=1,

Nhu viy ta dd chimg minh 1< z, El+-1—,'ﬁ"n‘31
n

nén ton tai limz, hiru han va limz, =1.
Pit s, =y, ¥azltach 1, <L,¥n=1 vi

Vs - 2n+2 2(n+1) —

R TR IR (T L
i

Nhir vy E.;{n—H}g" <1,%n =2 nénthn tai
2n" +6n+3

limz, hiru han va lime =1.
Tém lai ton tai lim y, hiwhan va limy, =1. O

Thidu 9, Cho ddvsa (x ) vde dinh bai

Chimg minh rdng day 56 v_=x, + X oo wid
han Biien lign va tim gicd han do
Phin tich. Taco
x,=n-Dx _ —nx],Vnz2
nén -'v"' :x'| + "‘+‘rn = 2[] _I:n+1]‘rn-rl]vvn Z 2-

2n-1

Datz, =nx tacd z;=Lz ,=——:z .,Vnzl.

R& rang z, >0,%n 21 nén ta chi cin chon duge

a,b théa min z_ < ,¥nz1 @& limz, = 0.

an+

Dé quy nap thanh cong thi ta cin phai chon dugc
a, b sao cho =L = : ;
2k ak+b alk+D)+b

Piéu nay twong duong voi ak—a—-b<0,vk 21,
khing ton tai a,b >0 thoa man.
Ta s& tim a,b dé z < Khi dé

L

LTnzl.
an+h

2k -1 1 = 1

2k Jak+b  \Ja(k+D)+b
= (3a+4b)k—a-bz0.
Chon a=1;b=0 thoa min. Tom lai ta d& co

a.b cén thoa man

O ki vntiahn Wiz =0 vk liniy =2.00

Jn

tiTqun.hopto.org



Thi du 10, Cho ddy s (x ) xde dinh beai

[ 3N X +5n

X

Chumg minh rang dav s6 v = o gici han

m+1

hiku han va tim eici han do,
Phin tich. Vi mdi n= 1, dit x, =na, thi

\|I|a2+ +2
L od e sienkbod sosd

am-l_ *

3 nla, +5)
DE thiy ham s f (=YX tx+2 n+l
3 Alx+5)

ddng bién trén (0;+).
Chi y f,(1)>LV¥n=1 vid a >4 nén bing quy
nap ta chimg minh duge a_ > 1, ¥n=1.
Khi do, ta ¢6 ﬁ,J'aj +a,+2<a,+1 nén

x+1

: 2n+1
<z (a)vnzl vl =—+
a.n” g,ul: ﬁ-} n gﬂ(-r} 3 ﬂ(,x-{-ﬁ}

14 ham s6 dong bién trén (0;+0).

Tatim a,b>0 saocho g <1+ b,‘a‘"nal.

an +
Thit vy, dé quy nap thanh cong ching ta cin c6

gt(]+ ] Jﬂ_il——l——,n':clé
ak +h alk+1)+b
1
ak+b s S S
3 k(“ 1__] a(k+1)+b’
ak + b

Pé thudn tién trong tinh todn, chon b= 0.
Khi d6 bat ding thirc trén twong duwong
(13-3a)a’k’ +(-3a" —5a+2)ak —a = 0.
Ta cin chon a sao cho
13-3a20,-3a"—5a+2=20va 0<3a<l
(dé burdie co sé ding).
1

Gid tri a thoa man céc diéu kién trén la a g

Khi dé bit ding thirc trén tré thanh 2k > 1, ding.

Nhuviytadico 1<a_=1 +£,‘¢’n21 nén tén tai
H

lima_ hiru han va lima, =1.

Tir d6 ton tai limy, hivu han va limy =1,

Bai toan dugre giai quyét. O

L I_l’..'.'_:"ig'_‘:_\_’ .I':'i.'..'i'_-'.' -".".-I'.'n'_'_;' :'q'lf;".' fr 1 i i _._\_-'-'..': -'Iil-'.'.'
hitu fian va tim giod han do.

2
Phin tich. Ynz2,x, = ?{n +] }21} x. { Jv.-l]3 ,
it n+

Sir dung dinh Iy Stolz, ta théy néu — 2
(n+1)

thi fy“} co gidi han hivu han va y — 2.

Ta chi can chimg minh x, < 2y/n,vn = 2.

Diéu nay diing do bit ding thirc budc quy nap 1a

k(k+2) 2k
=3
k i) +{k+l}: =20k +1

42k R

= =
JE+~,|'I.|7{+I k+Jk+1

(diing do & +2k >k —k—1> 0k >k, ¥k 22). O

Sau day 1a mdt sd bai tip vin dyng.

1. Cho diy s6 (x_) xdc dinh béi

X
X =ynln+1) =
x +n

Chimg minh diy s6 di cho co gidi han hiru han.
2. Cho diy sb (x_) xdc dinh béd
1 ix,
X =—ix,, =X 4+— ¥nz1.
1 2 : | Hi
Ching minh day so d3 cho c6 gidi han hiru han.
3. Cho hai diy s0 (x ):(»,) xac dinh béi

II =2;.}rl F I';xm-:l =.]:: +1:J"rrn-l = nyﬂ’vnzl'

x =1; Tnzl,

Chimg minh diy sé z, == ¢ giéi han hiru han.
Y,

4. Cho day s6 (x,) xéc dinh bai

2
R =]
it 5 _ “"n-l
Xy —119,3:“ P -
"

Chimg minh diy s6 d4 cho c6 giéi han hitu han.
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CHUYEN KE VE =

LICH SU
TOAN HOE
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6t cu gid riu bac tring dai toi nguc

ding theo hinh dnh cia moét 4n si chan
dii tranh moi su tlep xtic... Do 14 hinh anh ma
ngum ta con nhé vé nha Toan hoc hang dau cla
thé ky. Alexandre Grothendieck (A.G), song an dit
trong lang nho Lasserre, &
tin goc troi  Ariége
(Phap). Sadrine nho lai
“Mat dém no toi suyt cdn
phai éng ta khi dng dang
lang thang do dam trong
dém toi, nhir mot con Nai
lac bay. O nwde ta it khi
nguwoi ta gap mot con
nguo nhie véy”. O ving
nii hoang so quanh nam tuyét phu Couserans
ngu'm ta goi ong la “nhd bac hoc”. Thyc ra
ngudi ta déu co bidt & ong da c6 nhimg cong trinh
khoa hoc gi, chi biét 6ng la nha khoa hoc noi
tiéng duge nude Phap va ca thé gidi kinh trong,
tén vinh. Thé thai! Cir goi 6ng ta la “nha bdc
hoc™ cho tign, vi ong khﬁmg tiep xic vai ai, ma
chiing cé ai dam lan la noi chuyén vai ong. Con
tai sao Ong vé cai noi heo hut nay dc sung,
khéng ba con, anh em bé ban nio dén tham,
suot ngay di lai tir nng khoi dén ban dn? Khong
ai biét, ma ching co ai tim hiéu. Sau khi 6ng
qua doi ngay 13 thang 11 nim 2014, ngudi ta
méi biét ro 6ng 1a ai. Moi cdu chuyén vé ong
mdi din din duge lam rd.

|exemelre Grothendieck

(28.3.1928 - 13.11.2014)

Tér bdo “Gidi pheng” cua Phap chay mot hang
tit dai: “Cdi chét ciia mét thién tai muon déi
ldng quén”va “Nha Toan hoc lin nhat ciia thé
ky qua doi”. Mot con Soi gia ¢ doc da tro
thanh mot ngdi sao? Ngudi trong lang noi 6ng
cur trii cudi doi khéng ngé ong gid quéi go, cd
doc do lai 1a Alexandre Grothendieck, mit
trong nhimg nha Toan hoc 16n nhit sau Euclide.
(}ng da da}r Toan hoc 1én médt bic thang mai
nhur Einstein 3 ddy Vit 1y, Lévi-Strauss da day
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DI CHUC
~ ALEANDRE GROTHENDIECK

“CHUA BUOC GIAI MA™ &5,

CUA NHA TOAN HOC

o

(Trong Le Point 19/2/2015)

Nhén ching hoc lén mdt bac thsng mdi. Cong
dﬁng khoa hoc lic bﬁy gio méi cap tap di tim
hiéu nhi Toan hoc noi tieng bi quén ling nay.
Ho mubn choc thung birc man bi mat bao quanh
nha khoa hoc 4n minh trong nii 20 ndm qua.
Truée hét ho tim hiéu “kho vang noi tiéng:
nim hop bing bia cimg ma ong giao cho mot
hoc tro cii tén la Jean Malgoir o Montpellier
nim 1991, ndm hp co thé chita nhitg céng
trinh sdng tao vé Toén hoc chwa duge cong bd.
Tong cong gom 20 000 trang g:}m nhimg phép
tinh cdn thiet dé hiéu vé 1y t.'nu},ret nhimg motip,
va nhimg diéu khac rit can thiét cho nhimg
ngudi “sin tim" hat boson cua Higgs.

Mt thién tiéu thuyét
Nim 1912, Luc Gomel, ngudi bio vé di san cua
Pai hoc Montpellier ¢o ¥ dinh sap xep lai
nhirng tai ti¢u huu trir ndy cua “tai sdn quoc gia”
dé bao vé vi phﬁ bién sau nay. Trudc hét pha:
hiét trong md hén dén tai liéu cat glﬂ trén tang
mot la cdi gl Phai chinh téc gia mai c6 thé tra
loi duge, con Luc Gomel chi biét ring do la
“mot dbng tai liéu”. Thé théi! Hang ngan
phuong trinh, birc v&, ban nhép chd cdc sinh
vién cua ong nghién ciru, may ra mai tra ln
duge. Malgoire tin ring mot ngay nao do tac
gia cia dong tai ligu nay s& tror vé sap xép, vi tir
ngay ong fta viét ra éng chwa bao _gid xem lai.
Nhung khi tic gia qua doi cong dbng khoa hoc
méi dim chan kéu 1én: sao khong lyc ra tim
hiéu ndi dung tai liéu lwu trir khi n:rng con song!
Néu biét duge kho bau dé ndm ngoai linh vyc
nghién ctru cia minh thi nha Toan hoe Cédric
Villani 43 nghi ring tai liéu chira mdt diéu gi
d6 “bit thuong”. “Phai kién nhan", Jean
Malgoire v§i va tra 1oi. Trong khi do ngoai
hanh lang ctia khoa, ngudi ta thim thi véi nhau
ring viéc giai m tai ligu cua A. G dé lai 1a mot
cong vige rat cong phu, phai mat hang thing,
hang nam va biét ddu, hang chyc nam,
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Tieu st cia A.G bt ddu ¢ Berlin vao cudi
nhimg nam 20, vi li ca mot thién tiéu thuyét
thue sir. Mt cau chuyén nhudm diy ve sir thil
Cha cua A.G 1a mot ngudi Do théi gﬂc Nga
Sascha Schapiro, nha nhiép anh va chién si * v
chinh phit’, muén duge tu do tuyét doi trong tu
twomg va hanh déng, Me 14 mét nhi bio dén
thin tén 14 Hanka Grothendieck ma éng lay tén.
Ciéu bé Alexandre duge giao cho mit ngudi ban
cua gia dinh & Dirc, khi cha me 6ng qua Tay
Ban Nha niim 1934.
Sy quin thiae

Vio cubi cude ndi chién Tiy Ban Nha . ng tim
lai duee cha me & mién Nam nuére Phap. Bi luu
diy, cha cua éng chét & Auschwitz, me cia dng
va ong bi giam & trai Lozére, noi chinh phu
Daladier giam cim nhimg “ké buéng binh khd
ua” . Cau bé A.G cudc bd di hoc & truimg
Mende. cich d6 3 km. La mét hoc trd ngoan,
khong xudt sic gl, A.G lim Todn nhr moi tré
khac choi bit cudp. Nam 1985 trong cudn tu
thudt viét nim 1985 dudi tén “Gieo hat va mia
git”, mdt cudn sach 46 s khodng 1000 trang
Gng viét: “T6i hoc “dinh nghia ciia dwdng tron”
tir mgt ngwai ban gai o c:z}ng .f.i:(_:‘.f tap rr;mg Vi
toi. Ca ta lam cho t3i rat cd an tegng vé tinh
dom gian va hién nhién ctia nd, trong khi tinh
chét “tron” hoan toan (na dszng tron doi véi
t6i nhue mot thue té bi an”
Trong khi nhiéu ngudi
hoe Todan & Trung tim
nay, DPai hgc ng thi
AG lai tr hoc trong
trdmg ddi. C6 mit
diém dac biét, rat dac
biét 14 “A.G khéng hac
Todn ma phat minh
Toan”. Tu giam minh
mot  goc, dng dinh
]Uhla lai hét, khong Alexandre Grothendieck
CE’I[‘E b’ET‘ do la cdi gi, tir mdim 1948, ki dng 20 tmeoi
tich phén Lebesgue den

ly thuyét tuomg déi vé tich phfm va d6 do. O
Bai hoc Muntpelhel sinh vién it chuyen cén.
Ong ciing khnng mét céng di tim bing cip cu
nhén, 13 cai luén chér ong @ Ban thur ky. Nam
1948 chang trai tré nay dén Paris, Ung dugre
tién cir den Henri Cartan, 14 ngum muon xdy
dung lai nén Todn hoe Phap. Rdi dong gia nhiip

vao nhom bdo vé Todn hoc hién dai & Nancy
cha Laurent Schwartz va Jean Dieudonné. A.G
nhin duge ngay mot 101 “ming” cua J
Dieudonne: “Khing phai cach lam viéc nhu
", khi thiy 6ng may mé chimg minh lai hét
cac dinh 1y ma ngudi khdc da chimg minh roi.
Hai danh sdch gém 14 bai Todn chira giai duere
giao qhﬂ ong nhr mot thu thach. Cai “thu tuc
ban dau* ay da duge 6ng hodn thanh m§y man:
khéng diy mot nam éng di giai quyet xong tron
ven, Va nhu 13 mdt “bai hoc” cho cic gido su,
ngudi hoc tro fiy mo ra mijt huémg mai cla
Toan hoe. Ong lao déu vao lam viée cit e dé
hoan thanh sdu ludn 4n Tién si trong vong chua
day bon nam. Nam 1958, trong khi ngudi me
chét vé bénh lao vi thiéu chim soc, thi 6ng dang
xiy dung lai toan by Hinh hoc dai s6. Chi ¢6 thé!
Ngﬁt quing

Vi méi ngudi déu cam thay rang cin phai xdy
dl,mg mit Caii gl d6 xung quanh nha Toin hoc
“ngoai ¢d” nay nén Vién Nghién ciru Khoa hoc
cao cip ra doi. Nhimg nha nghién eiru khéng bi
bit budc phai cong bd dé tai va cling khﬁng
phéi lén l1ép. Yéu cdu duy nhit la gi? An sang
vil unng tra chung dé tr do trao ddi ¥ tudmg.
Chinh théi gian nay A.G cling vai cac hoc tro
Michel Demazure, Luc H.fmie Michel Raynaud
vi Pierre Dehgm* soan ra * Nhitng yéu to cua
hinh hoc dai 56", ma ngén ngit va ndi dung rét
xa la kho hiéu, thco cdch noi cia nhimg ngudd
“ngoai dao”, ding 14 mét thinh dudmg khdi
niém, mot hon d4 tang cua dai so hién dai.

Vi sau do la mdt sir doan giao. Nam 1966 dng
duge giai thuong Fields vé Toan hoc, nhung
ong khong “bd cong” dén Maxcova dé lay.
Khong phai chi vi nude Nga trude kia dudi cha
dng ma dé biéu thi sw phan dbi nha cim quyén
Nga di bit Andrei Siniavski va louli Daniel vao
trai tdp trung vi da phat hanh nhimg in phém
cam Nim sau {ng_ dén Viét Nam va & lai dd ba
tudn dé phan déi cude chién tranh xam luge cia
Bé quic M, vi dé trao ting s6 tién ddu gia huy
chiong Fields. Hanh ddng “qua ta” cia ong,
theo quan diém chinh quyén Phép, khién éng bj
sa thai ]s:h:ﬁi chirc vu gido su & trrdmg Pai hoc.
Ciing gan nhu ngay hic do dng phét hi¢n ra mét
phén nho ngin quy cua Vién Nghién ciru Khoa
hoc cao cip dén tir Bo Quﬁc phong, “Phin nho”
hay khéng doi voi g dén thin thi déu 1a 16m!
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Nim 1977, “diu 6c ti do”, nhu moi nguwdi gr,}i
ong, nhin dwge Huy chwong Emile- Picard cua
Vién Hian lam Khoa hge, roi dén nam 1988
dugc giai thuéng Crafoord. Ong ciing khéng
cho d6 1a diéu quan trong gi. Gidi thuomg diu
ong dem biéu cho mdt hoc sinh cil. con giai
thuong Crafoord, vinh quang cho sy nghiép
khoa hoc thi dng tir chéi mt cdch rit don gidn.
So tién 270000 USD, tirc la 1,5 triéu franc lie
bay gitr (twong dwong 5 ty 400 trigu VND) cling
khing lam ong quan tim ma chi lam 6ng khé
chiu. Va nhu trong bire thir tir chéi ma Gng gm
cho Ban Thu ky Vién Han lam Thuy Dién, ong
ché s phén quyét cia théi gian dé danh gid sy
phong phi cia cong trinh cia 6ng, ma tim voc
ctia no khong con nghi ngér gi nira.
Nhung, nhur trong mét cudn tidu thuyét, ngudi
anh hung cd nhiéu cufe doi, A.G, nha Toan
hoc de.y dan kinh nginem lai di tiép con duimg
cia “nha bao vé mdi trudmg"mdt cach quyét
ligt. Tir Montpellier tro ve, ong thanh Igp nhom
“Song sot hay la sang"" *“ Do la mdt con ngueoi
say me” - theo 10 ké cta Jean Malgoire. Bing
co miy 2 md lyc ong dem chung ta dén nghi
cudi tuan & nong thén va trinh cho ching ta ci
nhin cia éng vé moi trudng, vé cude scmg gidn
di. vc gy tir choi cua dng vai cude song co dién,
Dng mong ude Todn hoc dp dung vao thye
té hang ngay. Ong di trudce tat cd. “Co thit nhu
thé khnng? Nam 1991 A.G khéng con thiét tha
gi dén s t:en trién cua thé gioi khoa hoc- hay
ndi gon 13 thé gidi - Ong rit lui xa hiin, 4n minh
trong ddy nui Pyrénée, trong lang Laserre, va
muon di quén minh di. Khong ai dén tham,
khong quan heé voi ai, d6 la . quy tic. Chi thinh
thoang ¢6 sy lién hé voi thay gido cii. Ong cé
con viét khong" M- agrme cho riing “khong nghi
ngrr gi nita, éng con viei Hang ngan trang, vai
y tudmg vé Todn hoc van lién tyc dén vai ong
“tirng dot”, vai van tho tinh }-’Eﬂ nhimg bai viét
thin bi... Em.-.rem ! Phap nay trong nhu mjt
ngudi an lu'cmg t6i thiéu. Vi thoi gian t6i hiéu
mét cach dom gian r:”mg AG khong chiu dymg
duoc s ton tai coa cai xau theo 1 tho 16 cua
Leila ’ichneps ngudi rat gin giii voi nha Tuan
hoc vi 1a thinh vién cua é-kip giai tich dai so
cia Jussieu, Leila Schneps ndi tiép: “A. G khéng
chap nhdn mot si that: co nhitng nguoi co y
dinh tot ctia thé gidi nay, vdn song chung vii no
ma khong lam gi hér"! An si A.G s& nghi gi khi
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thay d4m dong tip trung tai trung tim Rabelais
de Montpellier ngay thir ir 17 thang 12 ndm
20147 Chiéu hom do, nha Triét hoe va Vién si
Jean-Luc-Marion bo khing dén du mot cude
hop quan trong, vi dé nghi Bertrand Toen thay
thé minh. Ong phEt dén dy mot cuge hot thao
do 6ng t6 chirc va thuyét trinh. Dé tai cua cude
hii thao la gi? La Alexandre Grothendieck. Tre,
gia, sinh vién khoa Todn hay chi don gian la
nhitng ngudi mai bude vao Toan hoc, ca khan
phong day kin ngum nguoi ta phai mic thém
mét man anh & ngoai tréi dé cho nhimg nguot
khong vao duge bén trong khéng bi mét mét
tmng nao trong cuge hoi thao. Va ngay sau do,
cdc cdu hoi tip trung vao “kho vang”. Theo
Toen, chi mot phin rat nho cua nhimg nha Toan
hoc ngay nay co thé giai thich dugc tic phim
cua A.G. Khong nghi ngd gi nira, nhitng hp
bang bia cimg ma A.G dé lai chira nhimg dir
kién quyét dinh. Ai trong cic nhi nghién ciru @
Princeton cé thé thay thé duge A.G tao dyng ra
mét nén Toan hoe méi tir “ly thuyét cia nhimg
md-tip va nhimg pham tri cao cép“ i

Byc thi linh vit
“A.G khing tim cdch giai quyét nhitng bai Todn
ma chi néu ra. D6 la diéu kho nhat”, theo phén
tich cua Nikolas Saby, hién thin cua thé hé cic
nha Todn hoc méi & Montpellier, “Ong la
nguoi sang tao ra ngon ngir nhir Nietzsche dd
lam cho tieng Pirc va Du Belley da lam cho
ner.-g Phdp”. Réi 6ng néi tiép: “Dé la nhing sai
lam ctia éng, nhimg nét gach xda cua 0ng,
nhitng ngd cyt ctia ong, nhitng tién trinh ma doi
véi ong 1a quan trong dé nghién ciru trong h.:mg
ngan ban ghi chép ma :mg dé lai ”. Lai con vian
deé thira ké gia tai cua ong, néu mot s6 th bia
cimg nao do dung nhimg tai liéu cua 6ng dé lai
cho Dai hoc, thi nhitng phan con lai la thude
quyén thira ké cta nim dira con ma ldu nay ong
khong gap, trir lic cudi doi.
Trong khi chér doi hii dong do Jean Malgoire
lanh dao phin phéi nhiém vu giai ma cic tai
lidu Toan hoc cua A.G dé lai, thi day la thin
diém cua “ tuc the linh vat” trén khucrn vién Bai
hoc Mantpelher O thue vién mét s6 sinh vién
thir sdp xép lai nhimg phleu mé nha Todn hoc
da ghi vin con diu vét trong mét sb sach cua
ong ta. D6i vdi Berrmnd Toen, sy him md nay
béo hiéu mot diéu rat tot lanh vi Toan hoc rét
¢in nhimg ngudi nhiét tinh, say mé nhur thé!
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GIAI DAP:

AI DUNG ? AISAI? Vi SAO ?

(Pé ding trén TH&TT 5o 456, thdng 6 nim 2015)
Dé bai yéu ciu tinh sin2a, cos2a, tan 2a biét

e | 3n
SiNa+cosd=— VA =% <g<2m.

2
3 l':l'::.r.'irhci'-::E
5 Caile ; 2
Ta cb: v T{a-::i:rr thi A
-l <cosg<——

2
v 1
Suy ra: blnG+CDSH{{}‘i§,
Diéu ndy chimg to khong tn tai goc
ae[%—r;lﬂ] dé sina+cusa:%, do a6

khéng ton tai sin2a, cos2a, tan2athoa min
véu ciu dé bai. 0

Nhgn xér: 1) Nhu viy loi giai cia ba ban Déng,
Xudn, Thanh déu sai. S& khong qud ngac nhién khi
cd ba ban déu cho ring minh giai dung, 1y do li
trong logic ménh dé: Khi ménh d& A sai thi dit ménh
dé B dang hay sai, ménh dé kéo theo 4 = B luén
ding. Do viy dé kiém tra 1o giai cia mét bai todn
ndo dé ding hay sai, trwde tién ching ta hay kiém
tra gia thiét cia bai todn (ménh d& A) cd ding
khéng, c6 ton tai khong, sau d6 méi kiém tra cic
budc lip ludn, chimg minh, ...

2) Tuyén duong cac ban sau da phat hién ra sai lim:
Nam Binh: Trinh Tudn Giang, 10T2, THPT chuyén
Lé Hong Phong. Hung Yén: Dwomg Hong Som,
Nguyén Manh Hiép, 11A9, THPT Dwong Quang
Ham, Van Giang. Béc Ninh: Ngé Van Khdng,
10A1, THPT Yén Phong s0 2. Ha Ngi: Dinh Vin

Anh, 12A1, THPT Hé Xuin huong, s6 1 Nguyén
Quy Bic, Q. Thanh Xuin. Ca Mau: Hoang Cong
Minh, 10 chuyén Todn 1, THPT chuyén Phan Ngoc
Hién.

KINH HIEN VI

MOT BAI TOAN
TiVH €O

rong mét lin xem vo cua mot em hoce
sinh vira méi trai qua ky thi THPT Quéc
gia ndm 2015 t6i co bt gip bdii todn va loi giai
sau:
Bai tedn. (iai pheomg trinh
2ian2x+2sin2x=3cotx (*).
Lai gigi. PKXD:

X#Emn

cos2x =0
) ! n nm (mane®)
sinx =0 ,r¢z+?

bit tanx =1, suyra

tan2x = 2’,, , 5in2x = =% c::rl.x:l.
1-1° 141+ r
2
Khi d6: (") & 22422 __3 1
1-¢ 1+1 5

Quy ddng hai vé rdi khir mu ta duee:
1

48P -3=0 = 1=%+—.

J3

X 1 |

Vol r=ft— suyra tanx=+—

v

J3
& x=tg+kn kel (thoa man DKXD).
Wiy nghiém cia phuong trinh da cho la:

x=i%+kn,kez_

Cic em cd nhit tri véi ldi gidi trén hay khong ?

NGUYEN TRONG THO
(GV THCS Nguvén Trdi, Nghi Xudn, Ha Tink)
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BAN CO VAN KHOA HQC

GS. TSKH. NGUYEN CANH TOAN
GS. TSKH. TRAN VAN NHUNG
75, NGUYEN VAN VONG
G5, DOAN QUYNH
PGS, TS. TRAN VAN HAO

CHIU TRACH NHIEM XUAT BAN
Chi tich Hoi déng Thinh vién
NXEB Gido duc Viét Nam
MAC VAN THIEN
Téng Gidm doc kiem Téng bién tip
NXB Gidio duc Viét Nam
G5.75. VU VAN HUNG

HOI PONG BIEN TAP

Téng bién tap : TS. TRAN HOU NAM

Thu ki Toa soan ; ThS. HO QUANG VINH

Ts. TRAN DINH CHAU, ThS. NGUYEN ANH DONG, 75, TRAN NAM DUNG, T5. NGUYEN MINH BUC, T5. NGUYEN MINH
HA, T5. NGUYEN VIET HAL PGS TS5 LE QUGC HAN, ThS. PHAM VAN HUNG, PGS, TS VU THANH K.H!E"T,
G5, TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, TS. PHAM TH] BACH NGOC, PGS. T5. NGUYEN DANG FHAT,

PGS, TS, TA DUY PHUUING, ThS. NGUYEN THE THACH. G5. TSKH. BANG HUNG THANG, PGS. TS, PHAN DOAN THOAI
Ths. VI KIM THUY, PGS. TS VI DUONG THUY, GS. TSEH. NGO VIET TRUNG.

TRONG SO NAY

0 Danh cho Trung hoe Co sd
For Lower Secondary School

Nguyén Khanh Nguyén — Nguyén tac cde
han; Quy tic “Bién".
© 1iuong din gidi Dé thi tuyén sinh vao 1dp 10

chuyén Truéng Dai hoe Su pham TP. H6 Chi
Minh, ném hoe 2015 — 2016,

Pé thi tuyén sinh vao lép 10 Trudng Phé
théng Nang khigu, Dai hoe Quéc Gia TP Ho
Chi Minh, nam hoe 2015 — 2016,

Chuén bi cho ky thi Trung hoc phé
thong Quéoc Gia

Lé Ngo Nhit Huy — Bai toan tiép tuvén vii
dd thi ham s,

@ Tiéng Anh qua céc bai toan - Bai s6'1
€ nuong din gidi - Dé 61,

@ Thit st trude ki thi - Déso2.

@ (Giai toan vdi may tinh

Huimh Kim Duwge, Dinh Hitu Lam, To Duy

Anh Bia 1. Cét ci Ha Néi
Truing ban bién tdp: THS. NGUYEN ANH QUAN

Phuong — Bai giai dé thi Giai toan trén
méy tinh khoa hoc Ha Néi, 2014 - 2015.

@ Pé ra ki nay
Problems in This Issue

T1/460, ..., T12/460, 11/460, L2/460.
€@ ciaibai ki trude

Solutions to Previous Problems
€ Dién dan day hoc Toan

Lueng Cao Vinh — Ti bai toan trong SGK
difn cach giAi bai toan tinh khoang cach
gitia hai dudng thing chéo nhau.

@ Dién dan phuong phap giai toan
Trén Quée Ludt — 51 dung danh gia trung
gian dé tim gidi han day s6.

@ Chuyén ké vé Lich sit Toédn hoe

Phan Thanh Quang — Di chiic “ehia dude giai
ma” ctia nha Toén hoe Alexandre Grothendieck.

@ sailim §aaw?
Giai dip. Ai ding? Aj smi? Vi sao?
Niguyén Trong Tho — Mot bai toén tinh cd.

— Anh: Phan Ngoc Quang.

HAY DAT MUA TC TOAN HOC VA TuOI TRE 1"



—
¥

™, TAP Gl TOAN HOS VA TUO TRE

/ﬂ% TRAN TRONG GIOI THIEU CUNG BAN POC

B DONG TAP S g
TAP CHI TOAN HOC VA TUOI TRE HANG NAM

TAP CHi

e

Mathematics and Youth Magazine

Nam 2011

Khé 19 x 26,5 Khé 19 x 26,5
Gia bia: 99.000 déng Gia bia: 126.000 déng

TAP CHI

T(?FIN HOC

TAP CHI

Mathematics and Youth Magazine

Mathematics and Youth Magazine

Nam 2013

Khé 19 x 26.5 Khé 19 x 26,5  Khb19x26.5
Gi4 bia: 152.000 ddng Gia bia: 175.000 dbng Gia bia: 185.000 déng

Ban doc c6 thé dat mua cac cudn Déng tap nay tai cac co sé BUU DIEN trén toan
quéc hodc dit mua tai Toa soan.
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Bo sdaeh moi

NHA XUAT BAN GIAO DUC VIET NAM

CAC KY THI TOAN QUOC TE

thiéu cho cdc em hoe sinh mot so ki thi
an quérc té va khu vure ¢6 uy tin. Trong dd, dir
kién bon tap dau cia bd sach nhur sau:

r:]-'@a sach Cac ki thi Todn quéc té nhim giéi
0

Tap 1. Gigi thi¢u cdc ki thi ITOT (Intemational
Mathematics Tournament of the Towns) va IMC
(International Mathematics Competition).

Téap 2. Gigi thi¢u cac ki thi IMSO (International

Tap 4. Gidgi thiéu ki thi APMO (Asian Pacific
Mathematics Olympiad).

Vide tiép can véi cac ki thi quy mo quoce té, cac
dang toan mai la va hép dan ngoai chwong trinh
phé thong, sé co tac dong tich cue dén viéc thic
day phong trao hoc tip néi chung. Bén canh do,
day ciing s& la mot tai ligu tham khao hiru ich
gilip cae em hoe sinh chudn bi t6t hon trong cac
ki thi hoc sinh gioi ma cac em co co hdi tham

Mathematics and Science Olympiad) va HMMT du. B6 séch d a s : ;
: thure hién dud hu bién cuaa
(Harvard-MIT Mathematics Tournament). ek N e

PGS. TS. Lé Anh Vinh cling céc tic gia c6 nhiéu
kinh nghiém trong viéc boi dudmg cling nhu din
doan hoc sinh gioi cua Viét Nam tham du cac ki
thi Toan quoc té va khu vuc.

Tip 3. Gioi thi¢u cidc ki thi AMC (American
Mathematics Competitions) va AIME (The American
Invitational Mathematics Examination).

Ki thi Todn qudc 1 gitra céc thanh phd (ITOT) duoc t6 chirc 1an déu tién vao nam 1980 tai Nga véi muc dich
chinh 14 tao co héi cho nhiéu hoc sinh ¢d thé tham gia mét ki thi chuan quéc té. Danh tiéng cua ki thi lon dan
qua timg nam, va nhing nam tiép theo ki thi dugc mo réng o quy méd
quéc té. Dén nay, co hang chuc nghin thi sinh dén tir 120 thanh phd
I thudc 25 nudc tham gia ki thi hang nam. Nam 2015, truong Pai hoc
| Gido duc, Pai hoc Qudc gia Ha Noi a don vi dai dién to chuc ki thi ITOT
|4n d4u tién tai Viet Nam. Ki thi Toan quéc 16 (IMC) Ia ki thi hang nam
danh cho cac hoc sinh I tudi dudi 15 (Junior) va dudi 17 (Senior) gilra
cac qudc gia. Ki thi nay la su hop nhét vao nam 2008 ctia ki thi IWYMC
(duoe t6 chirc lan dau tién vao nam 1999 tai Pai Loan) va EIMC (duoc t6
chifc 1an dau tién vao nam 2003 tai Thai Lan). Cho dén nay ki thi da thu
hut duge surtham gia cua hon 30 qudc gia va duoc danh gia 1& mét ki thi
qudc té co uy tin. Viét Nam lan dau tién tham dy ki thi nay vao nam 2011
va déu dat thanh tich cao. Dac biét nam 2015, doan Viét Nam da xuét
sac dat thanh tich xép S6 1 toan doan trong s6 cac nudc tham du, trong
d6 cd 3 huy chuong Vang ca nhén (cé mét ca nhan dat diém cao nhét
cudc thi), 4 cup vo dich ddng doi voi mét doi dat diém s6 tuyét ddi.
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