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én Tap chi TH&TT s6 479 (thdng 5/2017) Toa soan da gidi thiéu 3 bai D6 vui Dot 1. Trong 56 480
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nay chung toi tiép tuc giai thiéu 3 bai DS vui cda Dot 2. Ban hay gui ldi giai 3 bai D6 vui Dot

ngay 31/7/2017 va & gidi 3 bai DS vui Dot 2 vé Toa soan trudc ngay 31/8/2017 (theo

3 } f Apd P T Ay DYy 1 7 -'.‘l"\:'\ 5 % 3 [P v ¥ ¥ A D P | e
fién). Lai giai 3 bai Bat 1 sé dang trén | 8/2017), tai giar 3 bai £at 2 va danh

ey I TaTa TR T TRy - Nalaly 3 THRT
1 doat giai cudc thi ndy sé dédang trén THE&T

Bai 1. Bai 2.
CAT GHEP HINH VUONG THANG 6 NAM 2017

Trén bang.ta viét tat ca cac so ti 1 dén 2017.

Hoi x6a:ngdu nhién nhiéu nhat bao nhiéu s6
dé trénbang chic chan tén tai 7 sé trong dé
co.mot's6 la téng clia cac s6 con lai ?
. NGUYEN HIEP (Ha N6i)
* Batdm bia hinh vudng c6 s:arﬁﬂtrcmg u‘ng‘i&wﬁs i3
4 ¢m, 13 em va-t6.cm véi mat trén mau xanh, Pal — T
~ m3t dudi mauTréng:Co bao nhiéu cachcdtba  XOA NHUNG CHU SO NAO ?
Wﬁ“ﬁmvdm:laﬁ"ﬁénh tfhafr?gc;ﬁﬁfﬁgfjﬂé' i Lo";z Cho s A=1234567891011...100101102
- nhau dé ghép lai dugc mot h.L h vuéng mau - (gom cac so tu nhién viét lién tuc td, 2.3
xanh canh 21 ¢cm sao cho gléc bicatra dén 102). Hay x6a bd 102 chit sé trong soA de
~ theo ban 1 it nhat ? Biét rﬁng ai kiu cit ghép  dugc s6:
coi la nhu nhau néu méi da giéc bi cét ra cla
kiéu nay chéng khit lén mét da gidc cing mau
cta kiéu kia. b) 6 gid tri nho nhat.
VIET HAI (Ha N6i) NHU HOANG (Ha Ngi)

a) co gia tri lon nhat;

THONG BAO
Buoc sw cho phép clia Bd Théng tin va Truyén théng va Nha xuét ban Gido duc Viét Nam,
bét dau tir s6 481 (thang 7/2017) mbi sb Tap chi Toén hoc va Tudi tré sé tang tir 40 trang rudt
I&n 48 trang rudt va gia bia dwoc diéu chinh 14 15000 déng. Dé dap (rng nhu cau cla ban
doc, tap chi s& mé rong thém mét sé chuyén muc méi, hap dan nhw: Nhiéu cach giai cho
mét bai toan, Du lich Thé giéi qua cac bai toén hay, ...

Nhan dip ndy Téa soan Tap chi mong cac nha khoa hoc, cac thay cé gido, cac em hoc sinh
va ban doc yéu Toan tham gia viét va glri bai cho cac chuyén muc cua Tap chi.

Tap chi tran trong cam on.
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TRUNG HOC CO SO

Mai bai todn - mét kho tang

Cang khai thdc chiing, ta cang thay hay.
I. NHIEU TINH CHAT PHONG PHU TU
MOT BAI TOAN
® Bai 1. Cho tam gidc ABC vuong tai A co [ la
giao diém cuia cdc dwong phan gige trong. Trén
tia BA ldy diém D sao cho BD = BC. Goi H la
giao diém cua Bl va CD. Hay ké mot so tinh
chét ¢6 trong hinh vé.
Gidi tom tat (h.1). Tinh chat 1 (céc géc dac
biét): A, = A, =45 BIC =1359;

I, =1, =45 CID = 90°;

DIB =1350; DAI =135,

Hinh |
Tinh chdt 2 (céc tam gidc dic biét): ABCD cdn

tai B, AJHC va AIHD vudng cén tai H, ACID
vuong cin tai [.
Tinh chat 3 (cac quan hé do dai):
BC=BD, IC=ID, HC=HD.

Tinh chat 4 (tam gidc dong dang):
Do DIB=DAI =135 nén ADIB ©> ADAI (g.g)
_ DI _DB

DA~ DI
Ci1* = DA.DB.

= DI* = DA.DB. Do DI = CI nén

Do I, =45 nén HC = HI.

KHAITHAC BAI TOAN VE

T GAC VNG VA CAC UG ok G

VU HOU BINH (Ha Noi)

1. KHAI THAC BAI TOAN THEO HUONG
TINH TOAN VA CHUNG MINH

*Bai 2 (lop 7). Cho tam gide ABC vudng tai A,
cdc tia phdn gide trong cua cdc goe B va C cat
whea tai 1. Biét 1B = J2.IC =2, tinh dar dlei BC.
Loi giai (h.2). Ké CH LBI. Xét tam giac
vudng IHC ¢6 HC* + HI* =IC? =2 =4,

N
WY

C

Hinh 2

Do d6 2HC? =4,
Suy ra HC = HI=+/2.

Ta ¢c6 BC? = HB? + HC? = (242 +2=10 nén
BC =4/10.

* Bai 3 (op 8). Cho tam gidc ABC vuéng tai A,
cdc tia phdn gidc trong cua cdae goc B va C cat
nhau tai 1. Biét AB = 7, C1 =152, tinh d dai BC.
Léi gidi (h.3). Ké CH L BI, cit B4 tai D. Tam
giac BCD co6 duong cao BH la duong phén giac
nén la tam giac cn, suy ra BD = BC va HD = HC.

D
H
4
B C
Hinh 3
TOAN HOC
Sé 480 (8-2017) * Cluditre 1
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Tam gide CIH vudng cén tai H nén CI = HC+2
=152 = HCJ2 = HC =15=> CD =30.
Pt BC = BD = x thi
AD=x-17, AC?=BC? —AB? = x? -49.
Tir AD? +AC? =CD? tacod
(x=7)* +(x2 —49) =30
Rit gon duge x* —7x-450=0
& (x=25)(x+18)=0.
Suy ra x = 25, vdy BC=25.
* Bai 4 (16p 8). Cho tam gidac ABC vudng tai A
co AB
trong BE va CF cét nhaw tai I Tinh doé dai
cde doan thing AE, EC, AF, FB, IE, IB, IF, IC.

18, AC = 24, cdc dwong phdn gide

Huwéng din (h.4). Ding tinh chit dwong phan
gidc cua tam gidc.
A

B C
Hinh 4

Ddp s6: AE =9, EC = 15, AF = 8, FE=10,
IE =345, IB=65, IF =210, iG=6:10.
*Bai 5 (16p 8). Cho fam gidc BN uing tai A,
cdc dwong phan gidc rong@E Va CF cit nhau
tai I. Chirmg minh hé thirc BE.CF =2IB.IC.

Léi gidi (h.4). Pt BC=a, AC=b,AB=c. Ta

: G a: i CE a ab
tinh dugc LT T
B_a _atc IB__atc
IE CE b ' BE a+b+c

= sl at+b
Tuangu,rtacungc0§=a+b+c.
Talaicd b* +c* =a* nén
IB IC _(a+ca+b) _ a* +ab+ac+be

BECF (a+btcP & +b++2ab+ac+be)

a®+ab+ac+bc 1

T 2@ +abtac+bc) 2
Viy BE.CF =2IB.IC (dpem).

TOAN HOC
2 icTusitge

S 480 (6-2017)

[II. KHAI THAC BAI TOAN THEO HUONG
TiM QUY TiCH VA DUNG HINH
*Bai 6 (lop 9). Tim quy tich giao diém 1 cac
tia phdn gidc trong cdc goe cua tam gidc ABC
vuong tai A c6 canh BC 6 dinh.
Dép dn. Quy tich ciia diém / 1a 2 cung chira goc
1359 déi xémg nhau dung trén canh BC (irir 2 diém
B, C) (h.5). Khai théc bai 2, ta c6 bai toan sau.

A

B &
Hinh 5

* Bai 7 (16p 7 - 8). Dung tam giac ABC vuong far
A biét IB = ﬂ,ff‘ = b, trong do I la giao diém cac
duwong phag widc trong cua tam giac ABC.

Cach dimg (xem h.5)

Dimg AIBC c6 BIC =135°, IB=a, IC =b.

Dung cic tia Bx, Cy sao cho ﬁ;cr—ﬁ?,.a ~ICB.
Dung A 14 giao diém cua Bx va Cy.

Khai thac bai 3, ta co bai toan sau.

* Bai 8 (Lop 9). Dung ram gidc ABC viong tai
A biét AB = a, CI = b, trong do [ la giao diém
cde dwong phan gidc trong clia tam gide ABC.

D

B C
Hinh 6

Phiin tich va léi gidgi. Day 12 mdt bai toan dung
hinh trong déi khé. Ta s& dung duge AABC
néu dung duge doan thang BC. Trén tia BA lﬁy
diém D sao cho BD = BC (h.6), cin dung doan
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thiang BD. Lién hé vai bai 1, ta ¢6 DADB=CI>
(tinh chit 4 cua bai 1), lai ¢6 CI = b nén néu
dung dugc diém D sao cho DA.DB = b? thi giai
duoc bai toan.

Ta xét bai toan phu sau:

Cho doan thing BA. Dung diém D thuée tia doi
cita tia AB sao cho DADB=b* (b la di dai
cho trieoce),

Cdch dumg (h.7). Dyng AE 1 AB va ldy AE = b.
Goi O 1a trung diém ciia AB. Trén tia O4 dyng
diém D sao cho OD = OE,

Chiing minh. Goi K, M 1a giao diém cua EO véi
dudmg tron dwomg kinh 4B (K nam giira £ va O).

B—9 = ‘D
|\ 'A

§ Ty
,."IJ e ¥
M
Hink 7

Ta c6 AE la tiép tuyén, EKM la git tuyén cua
dudng tron duong kinh 4B, nén EK.EM = AE?
(ding hé thiac luong trong duong tron hodc
AFAK v AEMA). Talai c6 EK= DA, KM= AB
nén DA.DB = EK.EM = AE? = p?,
Bai toan phu duge chimg minh xong. Tro lai

voi bai 8.
Cach dung (h.8).

- Dung doan thang BA = a.

- Dymg diém D trén tia ddi cua tia AB sao cho
DADB =b* (xem cach dyng & bai toan phu,
nét dung thé hién trén hinh).

- Dung cung trén tdm B ban kinh BD, cung nay
cit duomg thing EA & C.

Chitng minh. Goi I 1a giao diém céc dudmg phéan
giac trong cia tam gide vuéng ABC. Ta s& chimg
minh CT = b, Thit viy, ta c6 CI* = DA.DB (tinh
chét 4 cua bai 1), DA.DB = b? (theo cach dung)
nén CI? = b2, suy ra CI= b (dpcm)

IV. KHAI THAC BAI TOAN THEO HUGNG
TIM CUC TRI
* Bai 9 (1op@alrong cac tam gide vuong ABC
co canh ﬁ?uyén BC cé dinh, I la giao diém cac
duanghdn gidc trong, tam gide ndo co dg déai
daeWiane Al lém nhar?

A

kY
’ f
B I

Hinh 9
Léi gigi (h.9). Ké IH LBC,IN L AB, ta c6
IH = IN. Tam giac ANI vubng cén tai N nén
Al = INY2 = IH\J2. Do d6 do dai doan A7 16m

(&

nhit < IH 16n nhét. Do BIC =135" nén /
chuyén dong trén cung chira géc 135° dung trén
canh BC c6 dinh. Do d6 IH 16n nhit < I la
diém chinh giita ctia cung chira goe. Khi d6 IB
=IC va AB = AC. Vay Al c6 do dai 1on nhét khi
tam gidc ABC vudng can tai 4.

Cac thi du trén cho ta nhiéu bai to4n hay khi
khai théc bai toan vé tam gidc vudng va céc
dudng phén gidc. Cac ban hdy khai thac bai
toan do dé tim thém cho minh nhimg két qua
mai nhe!

TOAN HOC
2 3

S3 480 (6-2017) * CTuditre




MD@ THITUYEN SINH LOP 10
THPT chuvén Ha Tinh NAM HOC 2016 - 2017

Chu 1. Taco: ¢? +2(ab—bc—ac)=0

= a* =a* +c? +2(ab-bc—ac)

=(a? =2ac+¢*)+2(ab—be) =(a-c)’ +2b(a-c)
=(a-c)(a-c+2b).

= 2a? —2ac+¢* =(a* —2ac+¢* ) +d? =(a-c)' +a®
—(a—¢) +(a-c)(a—c+2b) =2(a—c)(a+b—c)
Twong tw: 2b% =2bc+¢2 = 2(b—c)(a+b—c).

22 -2ac+¢?  2(a-c)(a+b-c)

Do do: =
% 2B = 2bc+c? Z(b—-c][aﬂ-b—c]

a-c
b-c
(voi b=c, at+bzc).

Ciu 2. 8) PK: x z%. Khi 86 YAl —/3 1 =22 —2r-1

2(x-1)

Jr—1++x+1 =(_x—]}(3x+])

2
o (L
@(x ][ 3x—1+x+1 i } 0

=1
¢|:J3x——l—2+\fﬁ=1hl=0 e
Do x%%,suy ra M+Jl—+1;;[ncn
v
Vi xz% thi 3x+1=2,suyra
e B e e o] Sy
Sr-T+Jx+1 3
Suy ra PT 42————3x—1=0 vé nghiém.

JIr=1+4/x+1
Viy tap nghiém ciia PT 1a §={1}.
b) Hé di cho twong duong vai

3(x—y)+3(x+y]+x+y=13
o(x+y) +3(x=y) + xfy)z -85
TOA
4 & cPuggce S4 480(6-2017)

(bé thi ding trén TH&TT 56 479, thing 5 nam 2017)

b=1
= 2 -13b+11=0 :;-{ {5 108
b-_—?

Xét b - %,tha}*véo(l) b oo 6at tTa6=0
(PT nay vo nghig¢m).
10

Xét b=1, thay vao (1) ta co a+:11-=T

< 3a? -—I{J_c._e+-j_j-—"i}<$a=3 hodic a:%.

°Vc’:ri_{ci.=?taco<[ e BQ{I 2,

lx-y=1" |y=

Thir lai ta thay hé da cho c6 nghigém

A
)I

l —7‘:
o |wyE2
Xty =22

< (x+y)(a? —xy+y2]—(x+_\'f =0

= x3+y =(.1c+;.-)2

= {_r+_v](x3—.ry+y'l-.1‘—}’)=0
& x2—xy+yt—x—y=0(do x+y>0)
< x2-x(y+1)+y2—y=0 (%

Xem (*) 12 PT bic hai in x co Ji'.=(y+l}:E —4(y* )
Do PT (*) c6 nghiém nén A>0& (y—1) g%,
suy ra (y—l)2 1]2=].

Vi y nguyén duong nén ye{l ; 2}.

=0 hoic (y-



= V& p =1, thay vao (*) dugc: [iig {loai) ;

Khi x=2,tacod z=3.

* Vi y = 2, thay vao (*) duoe:
x?-3x+2=0« x=1 hoiic x=2.

+Khi x =1, ta tim duge z=3.

+Khi x=2, tatim duege z=4.

Thir lai ta dugc céc bo ba sb (x; y; z) théa man dé bai

la: {1;2;3],[2;1;3},{2;2:4}.

b) Tach a++2016a+ be

=a+ J(a+b+c)atbc=a+ (a+b)(a+c)

Ap dung BDT Bunyakovsky ta c6: (a+ h){aﬂ‘.]
= (Va) +(JB) || (Ve +(va)' |2 (Jae +aB)
:>a+,|'{c.-+b](a+c} Ea+ﬁ+ﬁ=£[@ +J5+»J?]

— g = Ja
a+2016a+bc ~ Ja+Jb +c
b - Jb ‘
h+2016b+ac  Ja+Jb+yc'
RN
c+y2016c+ab ~ Ja+Jb+Jc’
Ja+b+Je _
Ja +4b + e
a=b=¢c=672.
Ciu 4.a) Ta c6 MB 1a tiép tuyén cua dirdong tron (O)
suyra MB L OB .

Tuong tir

Suyra P< 1, diing thirc xay ra khi

N

Mat khac AABC déunén AC | OB = MB /I AC
= M:ﬁﬁ& Tuong tur, ﬂx}}:m.
Do dé: AABM =2 ANCA (g.g). Vi AABM <2 ANCA

o MB_AC _ MB_BC s
nen BA - CN BC_CN: MB.CN =RC?,
b) Ta c6 BM // AC = MBC +ACB=180°, do
ACB=6(° nén MBC =120°. Tuwong tir, BCN =120,

Do d6 MBC = BCN (=120°).

MB BC .,
o e LB (s ]
BC —CN nén ABCM <> ACNB

(c.g.c) = F@é-—-ﬁb}ﬁ
Ta co Aﬁzﬁﬁf@ﬁﬁ, ma fﬁf‘:@ nén

Theo cau a) thi

MFB=FMB+FCB =180° - MBC = 180° — 120° = 60°.
Miit khdc MEB=ACB=6P (vi tir gidc ACBE ndi tiép).
Do 46 MFB= MEB => MEFB la tit gidc noi tiép.
Goi I =EF nBC.

Vi FBI=FMB nén IB la tiép tuyén ciia dudng tron
ngoai tiép AMFB hay IB la tiép tuyén ciia dudng
tron ngoai tiép tir gisac MEFB = IB® =IF IE (1)
Twong ty tir gidc EFCN ndi tiép, duémg thiang IC 14
tiép tuyén cia dudmg tron ngoai tiép tir gide EFCN.
Suyra IC? =[F.IE (2). Tu (1) va (2) suyra: IB=IC.
Viy duimg thing EF di qua diém 7 b dinh.

Ciu 5. Goi'a la gia tri cia mdt diém mau xanh
(a#0), khi'd6 gia tri cua diém mau do dimg canh né
theo'chicu kim déng hé duge viét dang ab (b la gid
tfj olia diém méu xanh) v&i b# 0 xem hinh dudi.

Theo quy luit diém mau xanh va mau do, ta suy ra
gid tri ciia 6 diém tiép theo theo chiéu kim ddng hd
thi ty & la: b;b—ab;1-a(1-a)(1-b):(1-b):a(1-b).
Khi d6 tong cua 8 s6 trén la
a+ab+b+(b-ab)+(1-a)+(1-a)(1-b)+
+(1-b)+a(1-b)=3
Mit khdc theo quy ludt d6, gia tri diém thir 9 theo
chiéu kim ddng hd 1a a. Nhur viy 1000 sb trén duge
chia thanh 125 nhém, mdi nhém gém 8 sb theo quy
lut trén. Suy ra tong gid tri 1000 diém trén bing
125x3=375.
LE THE THONG
(GV THPT Lé Quang Chi, Ky Anh, Hix Tink) Gidi thigu

TOAN HOC
‘ Clusitre S

Sé 480 (6-2017)




iin gidiz DE THI CHON HSG LOP 9
THANH PHO HA NOI NAM HQC 2016 - 2017

Bai 1. 1) Bién dbi n’ +5m° —6n=n(n—1)(n+1)(n> +6)

Ching minh dwge n(n—1)(n+1):6.

Chirng minh duge n(n* —1)(n* +6):5.

Vi (5.6)=1 nén n’+5n° —6n:30.

2) Gia st ton tai cdp so (x,y) thoa man yéu ciu dé

bai. Khong mét tinh tong quat ta coi x = y, khi do:

xrex? 48y +8x <(x+4)

Vi x2+8y la sb chinh phuong nén xay ra céc

trirgng hop sau:

THL: x* +8y=(x+1)’ ©8y=2x+1 vo Iy, vi khdc

tinh chin lé.

TH2: x*+8y=(x+3) ©8y=6x+9 vo Iy, vi

khic tinh chan le.

TH3: 2% +8y=(x+2) = 8y=4x+4o x=2y-1.

Vi y2+8x la sb chinh phuong suy ra ton tai s6

nguyén duong m sao cho y? +8x=m’

=y +16y-8=m? < (v+8—m)(y+8+m)&T2,

Vi y+8-m va y+8+m cing tinh ehdn le va

y+8—m<y+8+m nén (y+8-m)(p+8+m)

=2.36=4.18=6.12. Cac cap sb thoa min dau bai la
(x.y)e{(1:1):(3:5):(5: 30k 21); (2111)).

Bai 2. 1) BPK: é112.1: SE.
X X

3 Zx-g-ﬂ 3 lS-'~2.x+l
Ta co JZx——E-—x-— va f——2x <X
X 2 X 2

Ping thic xdy ra khi x =% (thoa man DK).

Viay nghiém cua PT dacho la x = %

xy>=0 x>0
DDK:sxzy <4y>0.
xz-y xzy

Nhin hai vé ctia hai PT cuia hé ta co:

TOAN HOC
6 CTudilre  S6 480(6-2017)

(Dé thi ding trén TH&TT 56 479, thing 5 nam 2017)

(x+7)=(x-

y)=2:>_v=l‘
Thé y=1 vao PT thir nhit clia hé ta cé

JELJIH —yx=1 @4?1=x+]+x—1—2\fx2 -1.

3;— 1@:1—-12% Két hop PK suy ra x=%.
Véy hé d cho c6 nghiém (x:y)= (%;1].
Bai3. DTaco x+y+z<2+xy
x4y 42+ 2xy+ 2yz + 2zv S 4+ 4y + x7y?
o x2+yr 422 4+ 2xy—2yz-2zx+x*y* 20
c:>(.r+y—z):+x3_v1 =0 (BDT dung).
2)Taco N8B y+z524+ 0y = o Ak
2+xy x+y+:z
3 e ¥ i s x
PAQVE 24xz X+y+z 24yz x+y+z
Suyra P< - e e 1L O,
X+¥+z Xxt¥+z x+yt:z
Déng thirc xay ra ching han khi x=y=1,2=0.
Viy max P=1. Mitkhéc x(2+yz)
{['¥:+2][2+}':+:z‘L_{,r2+2"|(y3+:-3+4]
"\ 22 2 ) 42
(x3+2+-.-3+.:1+4} X2
= - =2 :
162 Ty 8
x1 ¥: z? 1
Suy ra P_ =—
. T
Diang thire xéy ra ching han khix=y=0,z=4/2.
A 1
v P=—.
4y min 7
Baid. 1) Vi P la tryc tim ABCM suyra
BPC =180" - BMC
ma ﬁ:ﬁ va BR‘:ISU“—BR suy ra

BPC = BAC, nén P thudc dudmg tron (0).

Viy bén diém A,B,C,P cing thudc mdt dudmg tron.

2) Dyng duimg kinh AD cua dudng tron (0).
(Xem tiép trang 27)



DE THI TUYEN SIVH VAO LOP 10 TRUONG THPT CHUYEN BHSP TP. HO CHI MINH
NAM HOC 2016 - 2017

(Déanh cho tat ca cde thi sink: Thoi gian lam bai 120 phut)

Cau 1 (2 diém). a) Cho phuong trinh

; —2mx—m—1=0(m la tham s6).
- Ching minh rang phuong trinh trén luén cd 2
nghi¢m phan biét x,,x, voimoi me R
Sk

2

Y A 2
-Timm dé x; +2mx,
X, +2mx, —m

b) Cho biéu thirc
Jx I 2/x
P=|1+— i a— s (x=0,x#1).
( x+l} [J}—l _xx."x+J:c—x—J :
- Rat gon P,

- Tim céc gia tri nguyén cia x dé biéu thirc
g=°P ~(x +1) ¢ ia tr] nguyén.
Ciu 2 (2 diém). Cho parabol (P): y =x? va
duomg thang (D): y=3x+4.
a) V& (P) va (D) trén cling mdt mat phing toa do
Oy, Tim toa db giao diém cda ching bang phép
todan.
b) Viét phuong trinh duémg thing (D°) tiép xic vdi
parabol (P) tai A(—1:1).
Ciéu 3 (2 diém). a) Giai hé phuong trinh
(x+1P =2y+5
{(\ +1P =2x+5
b) " 220.000 ha liia bj anh huong h%@% B
Néng nghiép va phat trién néng t cﬁ?@ﬁﬁ biét co

i -,.g_,’i&s

¥ minh rang A, N, K thang hang va KA.KN =

250,000 hi gia dinh véi khoang | tri¢u nhén kh::izu
khéng co megc ngot sinh hoat dic biér vimg ven bién
nhte tink Bén Tre ... " (nguén trich din bao Tudi Tré
ngay 20/04/2016).

Nguoi ta ding 3 mdy bom 1, IL, 11T dé bom nuée
chdng han cho canh déng. Néu ca 3 may bom ciing
bom thi xong sém hon may I bom mét minh 13 28
ngay, xong som hon miy Il bom mdt minh la 48
ngay va bang mét nira thén gian may 111 bom mdt
minh. Hoi mbi mdy néu bom riéng mét minh thi mat
bao nhidu ngay madi xong cing viée?

Céu 4 (4 diém). Cho duéng tron (O; R) va diy BC
khéng qua . Diém A bt ky trén cung lén BC
(khong tring B, C) (). Tiép tuyén cua duong tron (O)
tai A cit BC mr& Phén giac cua goc AMB cat 04
tai /. Bu-:mge.fg&ff IA) cit AB, AC lan luot tai E va
D Gol f\f M chleu ctia [ trén BC, J 1a tdm dutmg

Ny
%ﬂng minh ring ED song song v&i BC.
¢) Goi K la diém chinh giita cung nho BC. Chimg
KB*.
d) Goi P va Q lan lugt 14 giao diém cia phin gidc
goc ACB va ABC viéi dudng tron (0). Goi H 1a giao
diém cia KP v6i AB, G la giao diém cia KQ véi AC.
Chirng minh rﬁng HG di qua J.

N UONG 2

(Dénh th;??hf sinh thi chuyén Todn, Thoi gian lam bdi: 150 phiir)

Ciu 1 (2 diém). a) Quing dudng tir A dén B dai
50km. Mgt ngudi du dinh di xe dap tr A dén B vi
vin toc khéng doi. Khi di duoc 2 gio, do xe bi hong
nén ngudi éy phai dirng lai 30 phat dé sira xe. Vi vay
muén dén B ding théi gian di dinh, ngudi d6 phai
tang van toc thém 2kmvh trén quiang dudng con lai.
Tinh vén tc ban diu cta ngudi di xe dap.

b) Giai phurong trinh: Vx+4 +Jx+9 —Jx+25=0.
Ciu 2 (1 diém). a) Chimg minh ring véi moi sb

nguyén » ta luén co n” —n chia hét cho 42.

N 5 Ao £ ot x—3 e
b) Tim tat ca cac s0 nguyén x sao cho — | ER]
b e 5

nguyen.

Céu 3 (1 diém). a) Cho a,b,c la cac sb thue duong.
Chimg minh ring
V2@ +hT) + 207 + ) + 2(cF + @) 2 Aa+b+c).
b) Cho a, b 1a céc sb thye duong. Chfmg minh ring
a+ b -J'_
V&E a+b 2

Ciiu 4 (1 diém). Cho x, y, z 14 céc sb thuc théa man
diéu klén LAz = 41 X2+ }-3 47 = 6.

a) Tinh gi4 tri clia xy + yz +zx vé chimg minh riing

|2

<qipacon

LTS

b) Tim gid tri 16m nhat va gia trj nho nhit cua
P=x+y +2,

i?
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TIN T0¢
Giai Wolf 2017

Charles Fefferman (trai), Pai hoc Princeton va Richard Schoen (phai), Dai hoc Califonia , Irivine d3 gidnh
duge giai thugng Wolf ndm 2017 trong toan hoe cho " nhimg déng gép dot pha trong giai tich va hinh hoc "
Giai thudng 100000 USD dugce chia cho hai nguai

Charles Fefferman ¢6 nhitng déng gop 16m véi nhiéu linh vyc, nhu, gidi tich phirc nhiéu bién, phuong trinh
dao ham riéng va vin @& subelliptic. Ong gidi thi¢u cac ki thugt c@ ban trong giai tich diéu hoa va kham pha
tmg dung cho mdt loat céc linh vure nhw dong luc hoe vat chat, qinh hoc phd va vit 1y todn. Ngodi ra dng con
gidi quyét cAc vén dé 1dm lién quan dén céc cdu tric phirc 4&p, tinh té cho cac phuong trinh dao ham riéng.
Fefferman nhén giai Fields nim 1978, giai thuong Bergman'nam 1982 va giai thuong tudng niém Bocher
niam 2008.

Richard Schoen duge cong nhén 13 "ngudi tién phong" va tao dong lwc trong hinh hoc giai tich. Cac cong trinh
cua ong vé ham diéu hoa va mat cuc tiéu da co anh ‘nut':rng, ldu dai. Loi giai cua ong cho van dé Yamabe la co sor
dé phat hign mt mdi lién hé siu sic voi thuyés faong ddi tong quat. T hong qua cong vige cua minh trong hinh
hoc giai tich, Schoen da ¢d déng gop rit 161'¢h0 sur hidu biét cia ching ta vé moi twong quan gitta phwong trinh
dac ham riéng va hinh hoc vi phan. Schioen nhin gidi tudng niém Bocher ndm 1989 | 1a thanh vién Vién Han
1im khoa hoc, thanh vién cua AMSg Adrierican Academy of Arts, Sciences, va hiép hdi My vi su tien bo cua
khoa hoc. Ong hién 1a mét Pho chaf tieh'cia AMS.

Gii thugmg Wolf, duge dua gilda dau tién nim 1978, duge trao béi quy Wolf, Ngudi tring gidi s& nhn giai
tir Tong thong Isracl trong mot Budi 1& dic biét tai toa nha Québc hoi Israel & Jerusalem.

. TRUONG QUANG AN
{GV THCS Nghia Thang, Tw Nghia, Quang Ngai) Swu tim

Ciu 5 (3 diém). Cho dudmg tron tim O ban kinh R
¢0 hai dudomg kinh vudng gée véi nhau la AB va CD.
Trén cung nho BC liy diém E (khic B, C), AE cit
CD tai F. Goi giao di¢m cua CB va AE 1a G, giao
diém cia ED va AB 1a H.

a) Chimg minh rz;mg AE la phin giac cua goc CED
va tir giac FOBE néi tiép.

b) Ching minh G song song vai CD.

¢) Ching minh G 12 tdim dudng tron ngi tiép tam
giac CHE.

8 T?ﬁcf“ug% S3 480 (6-2017)

Céu 6 (1 diém). Cho tam gidc ABC c6 ba goc nhen
vi AR < AC. Goi BE va CF la cac phan giic trong
cua tam gidc ABC.

a) Chimg minh rang tam giac AEF ¢o ba g6c nhon.

b) Goi M la diém di dong trén doan thing EF. Goi
H, D, K lan lugt 1a hinh chiéu vudng goc cua M trén
cac canh BC, CA, AB cia tam giac ABC. Chimg
minh ring MH = MD + MK. .
Céu 7 (1 diém). Cho cdc sd ty nhién a, b, ¢, d bit ky.
Chirng minh rfang tichcua 6 sb6: a— b, b—c, ¢ —d,
d—a,a—c, b-dlamotsd nguyén chia hét cho 12.

NGUYEN PUC TAN
(TP. Hé Chi Mink) Stru tim vi gidi thidu



THU SUC TRUOC Ki THI

DE 56 10
(Théi gian lam bai: 90 phiir)

Ciu 1.

Hinh v& trén 14 &6 thj cia ham sé nao dudi day?

A, y=x1-2x2+1 B. y=x*+2x2+1
C. y=.'c2—2|x|+1 D. _}‘=.I1+2!I|+1
Céu 2. Cho ham s6 y =ax* + bx? +¢. Xét bon ménh ¢

sH0

L Diéu kién cin va du dé ham sb c6 ding 1 cye tri 1
ab = 0.

II. Piéu kién cin va du dé ham sb ¢6 3 cuc tri la
ab <),

I1I. Biéu kién can vi di dé ham sb c6 ding 1 cue tri la
ab=0.

IV. Diéu kién cén va du dé ham sb c6 3 cye tri 1a
ab < ().

Ménh dé nao sau day ding ?

Al B. 1l C. III . 1y
Ciu 3. Piéu kién nao dudi diy cho bén sé thuca ) ¢,

P . ¢+ b
d (c#0) déhamsé y=2""
(C ) SRR cx+d

khoang [—w;—£] ; (—i:+m] ?
{ s 'L\ i

C

dong biéf.trong mbi

A.ad>be B.ad<bc C.ag$bd D. ac<bd
Ciu 4. Ham sb ndo sau diy co dang mot cuc tri?

A y=id B. Ham sé _\?=%x" x4 x
2x+3
Gl iy= L Y=x—
v =1 D. y=x-Inx
Ciu 5. SO dudng tiém cin cia d6 thi ham sé
R e e
= &
xt =]
A0 B.1 G2 D.3

Ciu 6. Hoi ba diém cuc tri cia db thi ham sb
y=x*-2x*+1 tao thanh mot tam gidc gi?

A. Thuong  B.Chican  C.Vuéngedn  D.Déu
Ciu 7. Cho dudmg cong (C) 1a dd thi cia ham sb
y=x*—3x. Khiing dinh nao sau diy SAI?

A. D thi (C) cé mét tam ddi xing.

B. Do thi (C) cat Ox tai 3 diem,

C. Pa thi () tiép xtc voi parabol y=x>-2x-1.

D. Dé thj (C ) tiép xte truc hoénh,

Ciu 8. Tim 56 thyrc m dé ham s6 y:—;mswrmé +x+2017

déng bién trong tap sb thye R?
A D<m=l] B. 0=m=<1

C.0<m<l D.m<0 vm>1

Céu 9. Xdc dinh tham s6 thyc ¢ dé phuong trinh
Xyx +3x—a=0 ¢6 nghiém? Chon phuong dn ding va
diy du nhit.
A.as=0 C.0=za<4

B. a>0 D.az0

i 2 .
Ciu 10, Cho bidu thirc f =%, trong d6 x, 1 hai sb
thue tuy y thoi man x?+y?=1.Gid tri lém nhét
... Clia biéu thire trén béing;

A f. =4+283 B. f,=4-23

C. fmu:=-2+°j—3— D. fmx=2ﬁ—4
Cdu 11. Mot hd mrée ¢ hinh dang tam gidc ABC
vudng tai By, Chiéu dai AB = 40m, BC > AB . Vi hai bo
hd 4B va AC bi chan khong di duge, do d6 mét nguwéi
mudn & ir C sang A thi phai chay bg dén vi tri M thuge
bBd €D roi tir M boi sang A. Héi ngudi ay phai chay bd
rC dén vi tri M cach B bao nhiéu mét d¢ den dich A
nhanh nhét, biét ring van téc chay bd 1a Sm/s va vén
toc bai la 3m/s.

A
40m
\\M
B — —
A. 40m B. 30m C.20m D. 10m
L (a-b)i-ia)
Ciu 12. Cho biéu thire T =——F—————, trong do

a? —b3
a, b 14 hai sb thyc duong khéc nhau. Khi a% +b% =1,
gid trj dang cua T la:
A T=1 B.T=42 T30 P, Tl
Ciu 13. Cho hai sb thyc duong a, b khic 1 thoa man
a™ =b" (*) trong d6 m, n 1a hai sé thuc khac 0. Tir (*)
suy ra két qua nao sau diy SAI?

PR R C.a=%" D. i=ll;nga
n  Ina "

Céu 14. Khing dinh nio sau ddy ding?

A, log, 4=2= x=12 13 nghiém.

B. log, x =log, 2 => x =2 la nghiém duy nhat,

C. log, x? =2= x =2 la nghiém duy nhat.

TOAN HOC
F cTusitre 9
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B 2tz = %+ =» x =8 langhiém.
Céu 15. Cho 1g3=a, 1g2=b. Khiing dinh nao sau diy SAI?

a a
A 10333—?‘" B. 10353—-]—_—5
Fud 1g'2,25=-% D.lgl.2=a+2b-1

Cau 16. Cho 0<a.b=1 thoa man:

+ Pé thi ham 56 y=a* nhan tryc hoanh 1lam tiém cédn
ngang khi x — +90.

+ Db thi y=log,x nhan tryc tung lam tiém cén dimg
khi y — —=.

Khiing dinh dimg cia a va b li:
A, O<a<l,0<h=<l B.a>1,0<h<l
C.a>1b>1 D.0O<a<l,b=1

Ciu 17. Goi ¥ 1d dao ham bac n cua ham 56
y = xe*. Khiing dinh nao sau diy ding?

Al 1“3””—\:‘2“153 =2,9,¢20161 B. /207 +yt1m61 =2}.[3!15f|
C. yli0Th 4 i2015) =2y{2|1|ﬁ] D. );Eltllﬁ]+}.[ltllﬁ] =2}.{EUL?]
Ciu 18. Tip nghiém § cia bt phuong trinh
(17-1242) <(3+8)" 1
A. S =(-oo.0]u[2;+m'}
.5 =(4m,—2]u[0:+=0}

B. §=[0:+x)
D. 5=[-20]

s6 y= Jlug"j(logz(.t—l))+l'.‘

A. D=(~05] B. D=(25] C. D=(L;

Ciu 20. S& nghiém cua phuong trinh,
x?—21nx = 201 EN®

A. vo nghiém B. 1 nghiém C. 2mghiém D. 3 nghiém

Céu 21. Goi y’ va y’" la da6hdin bic nhat va bic hai

cia ham s& y=xInx. Tap S ndo dudi diy la tip

nghiém cta phuong trinh y'— y' =07

A S={ie} B.S={1} c.s={12} D.S= {2;e}

Céu 22. Goi F(x) 1a nguyén ham cua ham gh p=2737

thoa min F (log,2)= '1%6 F(x) 1a him s6 nao?

¥ g 6

AL F{.f)—m-l—m B. F{-t)_m+c
it L B sl '2:" X

S N D. FX) =6

Ciu 23. Cho fix) 12 mot ham s6 chén xac dinh trong R

0 2 ]
vi [flande=1, [faode=3. G tri cua 1= jf(.c}dx bing:
= I ) 1

A l=1 B. /=2 C.i=-1 D. /=4
Chu 24. Dé tim [ = jéf‘Idx ¢6 3 ban lam 3 céch khic

nhau nhu sau:

10 TOAN HOC
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1 3 4
Ban 1: [ = [Yxd= [x3dx= ':‘ E=2354C
i
3
| 1
i du=—7zdx
Ban2: Dt (=4 = 4x3  °
dv=dx v=1‘

e L AN e D
Viy I—x..l.f'-—-_j—f—?d.l

_1"\

b2 | - [
=x3 —-§!+C::-."=E_r-‘ +C.

Ban 3: Dit u=3Yx =’ =x=3uwdu= dx
3 3
- 2 - 3 - 4 - 3yt
:>I—j311 ndu—3jucfu—4u +C 4,4'1 +C.

Cach giai cia ban nao dung? g
A.Ban1 B.Ban2 C.Ban3l D. Ca 3 ban déu ding
Ciu 25. Tinh tit ca cac gid tri thyc cua @ aé

Tzt ]

Sl

1

A.Chi a=¢ B.a:fﬁa-:;l,-

¢ N D.a=la=¢
Limﬁ,;h{éi viit dang chuyén dgng voi van tbc ban diu
a aﬁﬁj (aeR*) réi thay d6i van téc cham déin déu

%1 vin toc v(t)=-20r+a (m/s). trong do 14
Ciéu 19. Tip D nao dudi day 1a mién xdac dinh cua haats

khoang théri gian tinh bang gidy Ké tir lic bét dau thay
&bi van toc. Hoi vén tbe ban diu cha vit chay 12 bao
“hiéu dé tir khi vat thay déi van toc den khi dimg han
thi vat da chay duge 10(m)?

A.20 (m/s) B.10(ms) C.30(m's) D. 40(m/s)
Ciu 27. Sé n nguyén duong nao sau day thoa min

il
: : 1
[sm"x sin2xdx==—="
: p 32

A n=l B. n=2 =3 D.n=4
Ciiu 28. Cho ham sé v = f(x) lién tuc trong khoang K
¢6 db thi (C) duge vé trong hinh dudi va y=h(x)1a
phuong trinh tiép tuyén (d) cua (C) tai diém M co
hoanh do x, € K.

-|~_v

(d)




True Ox ciit () va (€) lin hrot tai hai diém ¢ hoanh do
x,.x,. Dién tich § cua hinh phiing gigi han béi 3 duong
(C), (d) va true Ox duwoc tinh theo cic biéu thite sau:

L 5 =1j[h{x)dx—.‘jf(.rh'.t

|

. §= jh(.r)ix+ I[h(x}vf(_r}}ix

| X

m. §= Jj[h(x)—f{xj]dx.

Hoi trong 3 bigu thic tinh S trén 6 bao nhiéu biéu thirc
tinh dung?

A. 0 biéu thie B. 1 biéu thirc

C. 2 biéu thire D. 3 biéu thirc
Cdu 29. Cho 4, B, C 1 ba diém trong mit phing phirc
theo thir tu bidu didn cac s8 1+2i, T+10i, -3+5i.
Tam giac ABRC la tam giac gi?

A. Thuémg B.Cin  C.Péu D. Vuong
Ciéu 30. Cho s6 phirc z=1+i. Phép todn nao dudi diy
6 két qua 14 mot s6 phire thuan ao?

—2 = i = =
A, 72+|z] B. Z2+(z| C. =z D.|z+z||lz-2

(] B 24z € =2 b [re2)fz-2)
Céu 31, Tim sb thuc m l6m nhit dé nghiém phire z
cia phuong trinh 22-2z+1+m?=0 thoa
|:|£J§?
A.m=—2 B.m=J2 C.m=2 D.nes?
Céu 32: Khai trién §=|z-1[" 6 két qua nao dusi diy
luén uén ding véi moi sé phire z?

A. S=:2-2z+1

méan

C. S=2z'-2z+1 PRS2z -z-z+1
Céu 33, Tip hop cic diém biéu dién sé phirc z thoa
min diéu kién nao dudi diy trong mit phiang phirc 1a

B. |z+;1 =

D. z.;. z|z|+i;

céc duémg thing?

" +El=2

-
=

Z—Zl

-

C. |z|=2

“

Ciu 34. Cho s6 phirc z thay @i sao cho |z|=1 thi gia
tri 6n nhit cta |z+1+i| bing:
KrialZ <3 B. f3-1 C, 251 D541

Ciau 35. Cho tir dién déu c6 canh bing a. Khing dinh
nao sau diy SAI?

A. Chidu cao ciia i dign bing =2

a8
B. Dién tich clia mét mat tir dién bing “E“' :

? 3
C. Thé tich ciia tir dién bing ‘?—5‘
D. Dién tich toan phdn cua tir dién bang 342
Ciu 36. Cho hinh chép tir gide déu SABCD c6 duong
B 3
cao SH =%a va thé tich hinh chép V = *‘E"

dai canh day AB va canh bén 54 cua hinh chép bing:

A, AB:a,SA:Ea

C.AB=a,8A=2a

. Bd

B.AB=aSA=a

D. AB =€a.5&4=a

Ciiu 37. Cho hinh chép tir gidc déu S.ABCD c6 duimg
i 3
cao SH =£a va thé tich hinh chép V = ‘Eﬂ
kinh r ciia mat cdu noi tiép hinh chép S.ABCD bang;
V2a
1443 1+43

C. r=(1+~f§)a D. r=ﬁ

Ciau 38. Thidt dién qua truc ctia hinh nén () cé ban
kinh day R94‘miot tam gidc déu. Thé tich ¥ cua khdi
nén (S)dobing:

. Ban

d

B. r=

A=

3

AV = ArR? B.v=“’%
_R _B3nR?

C.V—ﬁ D. V= 2

Ciu 39. Cho mét hinh tru c6 duémg kinh diy bing
chidu cao néi tiép trong mgt hinh cdu, nghia 14 hai
dudmg tron ddy cua hinh try ndm trén mat cau (nhu
hinh v&). Goi V,,V, lin lugt 14 thé tich cua hinh try va

hinh céu trén. Ti s6 % béng:

32
A5

8 B
Citu 40. Cho hinh chép da gide déu ¢6 canh bén bing a
tao voi day hinh chop mét goc 30°, ban kinh R mat
cdu ngoai tiép hinh chép bang:

o a
C, R=— D. R=—
7 2

Ciu 41. Mt cai phéu dyng nudc c6 dang hinh tir dién
déu 5.4B8C. Goi O la tim cia ddy 4BC. Lay ABC lam
day, SO cé chiéu thing dimg, d6 mét luong nuée vio
phéu dé muc nude dén vi tri O’ trén SO sao cho dé khi

TOAN H
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Iat d&u nguge lai cia cai phéu thi myc nude vin & vi tri

Co B :
¥ - r',
0. Tisd SO bang bao nhiéu’

1 1 1 1
K= B. - C. D
3 3 2 2

Céu 42. Cho hinh nén dinh S c6 dwdng tron diy ban
kinh bing R, thiét dién qua truc hinh nén 1a mét tam
giac vudng. Mot hinh try (7) ndi tiép hinh non trén sao
cho mét d4y hinh try 1a hinh tron nim trong mit phiing
va dbng tim voi hinh tron déy cua hinh non, day con
lai cia (7) 12 hinh tron tiép xtc mit xung quanh hinh
1n6n ( hinh v&). Thé tich 16n nhét cta hinh tru (7) bing:

e
AV, =2ZR
R3
C. v, =42—_Jr D. V, = 47R*

Ciu 43. Trong khong gian voi hé tryc toa do Oxyz,
cho ba diém A(&I;Z],B(~I;0;3}, C(xL:4). Diém D
nio dudi ddy dé tr gide ABCD la hinh binh hanh?

A. D(41;-1) B. D(4:3:2) C. D(4:2;:3) D. D(3:1;4)
Ciu 44. Trong khong gian véi hé truc tea dé Oxyz,
cho ba diém A(0;1:2), B(-1;0;3), C(31;4). Piém M
nao dudi day nim trén canh BC &€ dién tich tam gidc
AMB gip hai lin dién tich tam gidc AMC?

A. M(7:2:5) B. M[%;%-;g—‘]
C. M(-7-2;-5) D. M[;%;_% o % ]
1 2 T?ﬁ}qu;% S 480 (6-2017)

Ciéu 45. Trong khong gian véi hé trye toa do Oxyz, mit

chu (§):x?+y?+22-2y+2z-2=0 tiép xtic voi mit

phéng nao dudi day?

A 2x+2y+z-4=0 B. 2x4+y+2:-3=0

C. 2x+y+2:-5=0 D. x+2y+2:-5=0

Ciu 46. Trong khong gian vdi hé truc toa dd Oxyz, cho
x=1

dwimg thing d, :{y =2+t vi duong thing d, I giao
z=2-t

tuyén ciia hai mt phang x+y+z+2016=0,

x—2y+z+2017=0. Vi tri twong doi cia hai duong

thing d,.d, 1a:

A. cit nhau B. song song nhau

C. tring nhau D. chéo nhau

Ciu 47. Trong khong gian vai hé truc toa d¢ Oxyz, cho

mit ciu (S) c6 phuong trinh x?+y? +2* ~2x—dy+4=0.

Dudng thing nae sau ddy qua M(2;1-3) v cit (S) tai

hai diém A..B.sa0'cho d dai AB 16n nhat?

x=N1 x=14+¢
A qalst-r,(1eR) B. {y=2+3t.(tcR)
g=-3 z=tf
x=tf
C. {y=3-t ,(teR) i, A8 it g
-1 1 3
z=3-3

Ciu 48. Trong khong gian véi hé truc Oxyz, cho mat
phing (P):x+2y+z+2017=0 va dudmg thing 4 la
giao tuyén cua hai mit phing x+y+z-1=0,
x=2y+z-4=0. Vi triciadva(P)la:

A.dcit(P) B.dc(P) C.di(P) D.dLl(P)
Ciu 49. Trong khong gian vai hé truc toa d Oxyz, cho
ba diém A(1;2;3), B(-L1:2), C(0;-3%-5).

Trén mt phing (P): x+y+z-3=0 ly diém M i
tinh § =|HE.+E9‘+ ATC‘ Gia tri nhé nhét cia § bing:

3

A.-\.I@ D-T

Ciu 50, Trong khong gian voi hé truc toa &6 Oxypz, cho
tam gidc ABC véi dinh A(4:1,0), trye tim H(8:1;0)

B. 33 C.3

vi M(1;1;0) la trung diém canh BC. Tam / cua dudng
trdn ngoai tiép tam gidc ABC co toa d li:
A. I{-1;0) B. I(;0) C. I(-LL1) D. 1(-1:0;1)

NGUYEN LAI
(GV THPT chuyén Luomg Van Chanh, Tuy Hoa, Phui Yén)



DAP AN YA HUGONG DAN GIAI D8

56 9

IC [2D | 3B |4A | 5B |6D | 7B | 8A | 9c |10c|11B | 124 | 13D | 14B | 15¢ | 16D | 17A
I8B | 19D |20C |21A [22B |23B |24A [25B |26C |27A [28B | 29D [30B | 31D [ 324 | 33A | 34B
35C | 36A [37C |38A |39B |40D [41B |42A |43C 44D |45B | 46A | 47D | 48A |49c |soB
Ciu 3. Tacé (1+:)° =1+2i+i2 =1+2i—1=2i. Chon B. g e L i
" (L5 ey Theng:éih1étco:—2=2<:>(£] =2¢>£=%’5_
Ciu 4. Taco (1+20°(0-1)=(-3+4i)1-)=1+7Ti. Y R R
Suy ra s phirc z ¢6 phin 4o 1a 7. Chon A. Chen C.

Ciu 8. Ta co [%eﬂﬂﬂﬁ] = x2e2H2017 = £y,

Chon A.
Ciau 10. Xét khoi chop tr gide déu S.ABCD c6 canh
déy bing ava O 1a tam cia cia ddy ABCD

("7
et L)
Sascp a* 4
Canh bén
SA=JADF +507 = \/["‘F] [—] =""“iﬁ-

Chon C.
Cau 11, TXDD=[0; 2].

L e
X 0 1 %
¥ £ T o

Dya vao bang bién thién ciia ham $6 @8 cho ta suy ra
max y-—y(i) 1. Chon B.

n=-E|

Ciu12. Tacd f(x)=2017e2.Inx.(Inx) =Mln1
3

= £e) = 4034.9

Ciu 13, thmg chon phuong an A va B vi H e(P).
He(P) nhung

——Ine=4034. Chon A.

Khéng chon phuong dan C wi

=(% 5 7) khong cing phuong véi vector phép
tuyén 7 =(2; —1; —1)ciaa(P). ChonD.
Ciu 14. Viham sb y=x3-3x+2 lién tuc trén R va
lim y = lim {x3 3x+2)=+w. Chon B.
Ciu 15. Goi R, R lin luot 14 ban kinh cia qua bong
€ao su trude va sau khi bom.
Thé tich cua qu«'i béng cao su trudc va sau khi bom lan

4

"
31TR i

lrort 14 V) ——:r:R’ V.=

V= S.w: SO—

Cau 16. True lan son nude lan tron mdt vong tao nén
trén sin phing mot dién tich xung quanh cua truc.
Dién tich xung quanh ciia tryc lan 14

8, =5m23=115n (cm?).
Truc lin tron 15 vong 6 dién tich 141725x em?. Chon D.
Céu 18.Goi 0 1a hinh chiéu cia S
irén mét phing (ABC). Ta co

AO_-3-A!_ ( ;’_]- ”‘f-

Xét tam gidc SOA'WGng tai O co

= +/SA” UG A
(Qa‘,zz- a3 2 _ay33 f
. 3 3 B

8

The tich cua khdi chop cin tim 1
1 1 a 13 aJ_ @11
8 5 o
Ciin 19. Thé z=1+:‘w‘m 22+ bz+c=0,5a0 d6 khai
3 .
trién thu gon lai ta duoe
2+b=0 b=-2
b+c=0 c=2

-Chon B.

(2+b}¢'+b+c=0<:>{ +Chon D.

Ciu 20. PT mit phing (MNP"-_%’L*}P""%:]

Q & (MNP)
Re(MNP)
Céu 21. Lay moc thoi gian 13 lac 6td bat déu him
phanh. Goi T 1a théi diém 6t6 dimg. Ta ¢6
W) =0=-38T+19=0=T=0,5.

Nhur vy, khoang thii gian tir lic hdm phanh dén khi
dimg han ciia 6t6 1a 0,5 gidy. Trong khodng théi gian
0,5 gidy 46, 6t6 di chuyén duge quing duomg la

< 2x+42y-z2+10=0. Taco { Chon C.

0.5
Lo (—38r'+19)d£=(w-19r2+I91)g'5=4,?5(m].
o

Chon A.
Ciau 22, Tir gia thiét ta suy ra A(L-1),B(2; D),
C(-1;0), AB=(1; 2),AC =(-2;

ABAC =0
AB=AC=45

1). Tacod

= AABC vuéng cén tai A. Chon B.

TOAN HOC 13
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Ciu 24, 2017In(x—1) = log(tan1° tan2°...tan 89}

= log((tan1°. tan89°).(tan 2° tan88°)...)

= log((tan1°.cot 1°).(tan 2°.cot 2°)...) = log1 = 0.
Chon A.

Ciu 25, 9 -12.3+27=0 (3"

~3)(3F-9) =0 x=1

i =11

' ()
hay x=2. 16:= =2 =025+ < 4 4oy

8 11-3x xrtd
I e B {_313_3C>x=1. Chon B.

Ciu 26. Taco log(dx—4)<logx+log(x-1)

i1
< x>4. Chon C.
Q{lng4+log(x—]){logx+log(x—1} 4 o
Ciu 27. Pat u=sin?x+4sinx+7

:;,d—;z (sinx +2)cos xdx. Do dé

_1'tdu

(sinx +2)cos.x du —%(In 12-1n7)

gin?x+4dsinx+7 2
=InJ12 -1n7 = aanl_+(b~mnﬁ.

Tir d6 {;:11- (= a+b=1. Chen A

2 e 1 A

Ciu 28. Ptz =a+bi (a,beR). Tir gia thiét cho ta
N B ra+bi=442Zi=b=22

(loai 2 phwrong én A, C).

Tiép do, ta suy ra dugc a=1. Chon B.

Ciu 29. Khéng chon phuwong an A va B viN & (P).

Khéng chon phuong an C vi Ne(F)

MN =(0; 7: —=3) khéng ciing phuaﬁg voi vecto chi

phuongd = (-1; 1; —2) cla dudmg thing d. Chen D.

nhung

o 2 xaH 2
Cau 30, Tacd: = *dx= =sn=3.
1]

1 iad 7 SR,
6 T2 (n+1)

n+l 2
0

0y 5
Inm = Jm=§-1n|21—ll\l=ln3=> m=3.

Do d6 n=m. Chon B.
Chu 31. Chont =0 vao nam 1950, trc 1a P(0)=2,56
(don vi ti ngudi). Suy ra P(10)=3,04 va ta ciing co

13(}4

10k Sl
304 =256 = k 10 256

- Ham ting truong

2 [ o

dan sd thé gidi la P(r)=2,56.e "2
Dir doan vao nam 2020 s& [a
1. 304

P(70) =2,56. 3% g5 4 nguoi.
Chon D.

TOAN HOC
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Ciu 32. Ham sb xac dinh khi

1-3x=0 1
4150 T i

log,(x+1)=0

- Chon A.
-lex=z0

Ciiu 33, Xét ham sb g(x)=x*+3x2-T2x+90 trén

iy i » TR x=4eD_
D=[-5 3]. £'(x)=3x*+6x-T72, ¢g'(x) Dﬁ[x:—éeﬂ

Ta co g(—5) =400, g(—4)=-86, g(5)=-70. T do co
M =400, m=0. Suyra M +m=400. Chon A.
Ciu 3. Tacd

f'(x)=8(sin® x +cos® x) = 8[1 -%sin’ 2xJ

= 8[1 —% 1—-%] 5+3cosdx

2

:>f(x)=5x+%sjn4x+{3. Vifi0)=1nénC =1.
Chon B.
Ciiu 35. Taco

e[q—z}x 1 sa—2)x

e, = 2017 7—2017
1 W ={a—2) i I_n;g) T
=54 =2019. Chon C.
Chu 36. Tacd SA L(ABC)=SA L AC (1)
Laico: AB L BC =SB 1 BC (2)

Tir (1) va (2) suy ramit ciu ngoai tiép hinh chép
8.ABC c6 duémg kinh :

SC =JSA?+AC? = JSAT+ AB? + BC? =3a.
Thé tich V clia mit cdu ngoai tiép hinh chop S.ABC la

,_4 (SCY _4 (3aY) _9na®
3] -5{3) - omn

Ciu 37. Tacd z2+z22 =(z,+2,)* -2z, =4 -2.6=4

zi +‘.E 4 1 1
: 7 A7 A6 Ad032 Chen C.
(z,+z,)" 4 4 £

Cau 39. Thé tich V cta khdi tron xoay cén tim 12
2 2 3 2
T 3x+5 el U]
V_ﬂj.(21’+2] dr_x[[2+.r+]] ¢
1] 0
o 3 1
_i1:1![1+.1u‘.+|+(x+])3]a"]r

Qx 1 sl f31
-n[T+31n|x+li—m]‘0-[ = +3ln3}m

Chon B.




Ciu 40, Goi 0,0' lin lugt la tdm cia hinh vudng
ABCD va A'B'C'D', khi d6 0,0
khdi nén va tam cua dudmg tron day cia khéi non.

Khéi nén ¢é chiéu cao h=00"=ava ban kinh day

lin luot 1a dinh cia

r =% . Dién tich toan phin cua khéi non do:

rr(JIEH +7)

S,=8 +nri=nr(l+r)=

s}
LT i a|_ma’ "
_T[ a +[2] +2}_ i (+3+1). ChonD.

Ciu 41. Tacd y' =etcosx—sinx), y" =—2e sinx.
}"=0<:>.r=—;—-+kr:, ke Z,

Thiy }r"(%+kﬂ:)>0néu ke y”[%+kn]<0 néu k

chdn. Do dé ham sé da cho dat cyc dai tai cde diém

.r=%+ 2mm, me 7. Suyra (sinx+cosx)? =vr2-2 =32

+2mm = [0; 5]

Mt khac [4 =me{l; I; 2}. Chon B.

me ai.
Céu 42. Giao diém cua hai duomg tiém cin ciia dé thi
ham so 13 1(=1: 1). Dé MN ngén nhét khi va chi khi

duémg thing v=2x+m di qua diém I(-1; 1) tug@%

I1=2(—-1)+m «<>ni=3. Chon A.
Ciu 43. Mat phang (P) c6 vecto phap t
4

fiy =OH =(2; —1; -2). Mit phé“mg(Q)

1y 1y 3 %\,.

COSQ =1 = (=45 Chon C.
il ~ OVZ r W

Ciu 44, y=3x2_6(m+Dx+12Zm=0e x=2 hay

x=2m. Ycbt cé?m>3c:>m>i- Chon D.

2
Ciu 45. Diéu kién dé
(8):x2+y2 422 2x+4y—daz+9a=0

la mat ciu:

2+(-2)2 +(2a)2 —9a >0 < 4a2 —9q+5>0 (¥)
Vi DK (*) thi (8) c6 ban kinh B = V442 —9a+5.
Theo gia thiét

2R =2In s R=/3 =402 -0g+5=3

< a=2 hay a:-!u Béi chidu véi PK (*)viaeZta

4
chona=2. Chon B.

Céu 46. Tuy ham s6 f(x)=x va f,(x) =™ 14 cac

him sb déng bién trén B nhung tich hai ham d6 lai

khong dong bién trén R. Chon A.

Chu 47, Taco

K =(xps —2yy +22, —100xp, =2y, + 22, —10)
=(—6)—12)=0.

Do d6 M(0; 1; 3), N(10; 6; 0)ciing phia ddi véi mat

phing (P). Tacé |[IM~IN|<MN, nén [IM~IN| 16n

nhit < MN(P)=1.

x=1

y=145¢ (*)

z=3-3

Thay (*) vao PT mjt phing (P)ta tim duocr=-1. Tir

do ed 1{—10;—4:6). Chon D.

Cau 48. Taco y' =2m—1+(3m+2)sin.x.

PT duémg thing MN :

Bii toan dua vé
(I)-zm—l‘&miﬂ)r‘iﬂ‘a‘re[ I; 1]
t}{g{ D@y YEm-3<0

(1) gﬁiﬁ Sm+1<0
i canh hinh lap phuong co dé dai a.

-3£m£—§- Chon A

Trong hinh lip phuong da cho ¢ tit ca 8 khdi tir dién nhu
Sa’
6.
Ti sd thé tich phin con lai so véi khdi 1ap phuong

Chon C.

thé. Thé tich khéi da dién con lai 1a Vi=a*—8V, =

)
laa'

Cau 50, Hé s6 gbe cua tiép tyén véi dd thi (C) 1a

o e
s chinh
léd hoinh d dinh coa tam thirc bdc hai f(x). Theo tinh
chéit cua tam thirc bic hai khi @ >0 thik = f(x) dat gia

trj nho nhit tai v = x,. Chon B.

k=y"=3ax?+2bx+c = f(x). Ta thiy %

PHAM TRONG THU'
(GV THPT chuyén Nguvén Quang Diéu, Ding Thap)
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CAC LOP THCS

Bai T1/480 (Lop 6). Tim cac s6 nguyén duong

x,y, Zsao cho x* +y* +z* =105,
CAONGOC TOAN
(GV THPT Tam Giang, Phong Bién, Thira Thién Hue}
Rai T2/480 (Lép 7). Cho tam gide ABC vudng
cin tai 4, BC =a~/2. Trén céc canh BC, AB va
AC lin Tuot 1y cac diém M, D, E thy y. Tim gia

tnnh:&nhatcua MD + ME.

BUI VAN TUYEN (Ha Ngi)

i T3/480. Giai hé phuong trinh

3eea
J__-—E+$_1

\{; o +_'- =l
Jz fx
Jz- ! + s 3
ith
_ NGUYEN DUY LIEN
(GVTHPT chuyén Vinh Phuc)
Rai T4/480. Cho hai dudng tron (Ol, Ry ve‘t
(O5: R,) cét nhau tai 4 va B. Pudng thing d tiép
xtic voi (Oy; Ry) va (02 Ry) lan luot tai C va D.
Goi Rs. Ry theo thir ty 1a ban kinh dudng tron
ngoax tiép tam giac ACD va BCD. Chirng minh
rang Rll.Rg Rg.Rq
LE QUOC HAN
(GV Khoa Todn, Dai hoc Vinh, Nghé An)
Bai T5/480. Cho a, b, ¢ 12 ba sb thuc duong va
b C

a, B, A = 2. Chimg minh: b+c Yor i R
53 3 (a—by . (b—c)? L (c—a)*
o) u(b+c)(c +a) Pc+aXa+h) Ma+b)b+c)

NGO VAN THAI
(GV THPT Pham Quang Thém, Vi Thu, Thai Binh)

TOAN HOC
* CTudilye_
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CAC LOP THPT
Bai T6/480. Giai phuong trinh:
Axd —24x2 +45x-26=-x>+4x-3 (1)
BUI BINH HIEU
(K52 Khoa KT - KDQT Dai Hoc Ngogi Thirong, Ha Noi)
Bai T7/480. Goi x,x, 1a hai nghiém cua
phuong trinh: x* —2ax—1=0 trong do a la sb

i __ An]

" et ]
nguyén. Chimg minh rang: é{xf" — 3y (x!
13 tich cita ba sb tw nhién lién tiép véi n 1a sb tu
nhién tity .
PHAN LE NHAT DUY
(GV THCS Lam Mgng Quang, Vinh My, Phii Lc, Thita Thién Hué)
Bai T8/480. Pudng tron tdm I ndi tiep tam giéc
ABC tiép xtic v&i cac canh BC, CA va AB theo
thir tu tai Dy E v F. Gia su X 1a giao diém cia
cic dudnig thang DE va AB, Y 1a giao diém cua
dudfig'thing CF va dudng thang DE. Ching
minh ring 7Y L CX.

HO QUANG VINH (Ha Ngi)
pai T9/480. Gia sir a, b, ¢ 1a cde sO thyc duong
thoa man didu kién 24ab+44bc+33ca<l. Tim

el L IR R ik s N
gia tri nho nhat cua biu thire P
s e
HOANG PUC NGUYEN
(K15 Cao hoc Todn PHSP Ha Ngi)
TIEN TOT OLYMPIC TOAN

Bai T10/480. Tim tit ca bd gdm 19 sb nguyen
duong phéan bu:t co tong bing 2017 va tong cac
chir sb ciia mdi s6 déu bang nhau.

PAO XUAN LUYEN

(GV THPT chuyén Lé Quy Pdén, Binh Dinh)

Bai T11/480. Cho diy sé (a,)(n=012..) dugc
xac dinh boi a, =610,4, =89 va a,,=7a,

vai n=0,12,..

2a,,a,-3 la luy thua bac bon cua mdt 50

 Tim tét ca céc gié tri cua n dé

nguyén.
PHAM HAI DANG
(Kim Duomg, Ung Hoa, Ha NGi)



Bai T12/480. Cho tam giac ABC khdng cin va
khéng vudng tai 4. BE, CF 1a cac dudmg cao.
Cac duong tron (0,).(0,) cing di qua 4 va
theo thir tw tiép xtc véi BC tai B, C. D 1a giao
diém thir hai cia (O,) va (0,). M, N theo thir
tu 14 giao diém thi hai cia BA, BD va (0,). P
Q theo thir ty 13 giao diém tht hai cua CA, CD
va (0,). R 14 giao diém ctia AD va EF. § 14 giao
diém ciia MP vi NQ. Chimg minh RS | BC.
LE VIET AN (Nha 15, xém 2, thén Nepc Anh,
Phii Thieemg, Phii Vang, Thira Thién Hué)
Bai L1/480. Nguoi ta mic hai p
didm bt Id cta vong ddy dén 4
dong chit, tiét dign déu, tim 0
ban kinh a hai diy din thing I.\O-‘,__j

rat dai hudéng theo phrong ban _-";’\\ |

\ Y |
kinh ctia vong day. Hai ddu cuia N
hai diy dan thing duoc néi vao 0

ngudn dién & xa. Tinh cam g tir tai tim vong
day.
HOANG CONG MINH
(GV THPT Khodi Chéu, Himg Yén)
Bai 1.2/480. Mach dién gém tai Z, ndi véi dién
tr&r R rbi ndi vao ngudn dién xoay chiéu c6 dién
ap hiéu dung U, . Khi do, dién ap hiéu dung va
hé sb cong suat trén tai 1a U, va cos @, =0, 6;
dién 4p hai dau R 1a AU =%; hé s6 cong suit
toan mach 12 cosq, =0,8. Bing cach diéu
chinh tdii Z, va dién ap ngudn, nguoi ta lam
cho cong sudt tiéu thy trén R giam 100 lan con
cong suét tiéu thy 2% va hé sé cos @, trén tai
khong d6i. Khi d6, dién ap diu ngudn phai ting
bao nhién lan?
DINH THI THAI QUYNH (Ha Ng#)

PROBLE!SM THIS ISSUE

;e

FOR SECONDARY SCHUOL{;:;% X

Problem T1/480 (For 6" grade} Find
integers x, y, z such that x» + yﬂ%@ﬁ: 105
Problem T2/480 (For 7" gifi@le). Given a right
triangle ABC with the right angle 4, AR = AC
and BC=a+2. Let M, D, and E be arbitrary
points on the sides BC, 4B, and AC respectively.
Find the minimum value of MD + ME.

Problem T3/480. Solve the system of equations

R 3
Thp
3 1
Sl =2.
o
PR
&
Problem T4/480. Two circles (Oy; R,) and (O;

R-) intersect at A4 and B. A line d is tangent to
(Oy: R)) and (Os; R») at C and D respectively.

Let R;, R, respectively be the circumradii of
ACD and BCD. Prove that R] Rz .R3 R4

Problem T5/480. Suppose that a, b, c are three
positive numbers and given «, B, A=2. Prove

a b c
b+c c+a a+b

(a=by (b-cF . (c-ap
oL(b+c)c+a) Ple+a)a+b) ; Ma+b)(b+c)
FOR HIGHSCHOOL
Problem T6/480. Solve the equation

Ax3 —24x2 +45x-26=—x2+4x-3.

Problem T7/480. Let x,,x, be two solutions of

that

o
2

the equation x*-2ax—1=0 where @ is an
integer. Prove that for every natural number n,

é(xf*’ —x3")(x!" —x3") is always a product of

three consecutive natural numbers.
(Xem tiép trang 27)

TOAN HOC
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Bai T1/476. Cho téng
| 1 1 R | p

n n+l n+2 n+9 g

voi £ I phdn s6 téi gian (mdu sé & cdc s6
g

hang trong tong la 10 s6 tw nhién lién tiép). Tim

56 te nhién n nho nhdt dé g chia hét cho 2006.

Loi giai. Bat M= 1)+ 2)...(n +9)

= R (H’ + 1)”?2 e (f’)‘ i 2}??13 E (ﬂ B g Q)mm
1 1

e

thi —+
n n+l n+2

nin +

n+9 g

m my + Nz +'|"ﬂ!lo

T

M i M W
trong 46 miu sd chung 14 M = qc?; 111" s 1a
m=m +nm+mt.. +mm—pd§¢gn(M m)=d
va ( p, g) = 1. Pé g chia h:t_;{:hp.lﬁﬁﬁ 2.17.59
thi M = qd = n(n + 1)(n + 2).4.(n + 9) phai chia
hét cho 59. Do 59 1a s nguyén t6 nén 59 phai la
wérc ctia mot thira sé n + rciia M voi 0<r<9,
S& n nho nhét théa man diéu nay 14 »n = 50 khi
n+9=59, lic do
M =50.51.52.53.54.55.56.57.58.59

= 50m; = 51my= 52ms=...= 59m,,.
Ta s& chimg minh rang khi s6 # = 50 thi ¢ chia
hét cho 2006.
* S& my= 50.51.52.53.54.55.56.57.58 khong chia
hét cho 59, con 9 sb con lai m , ma,...,
chia hét cho 59 nén m = my + my +...+ mo + myg
khong chia hét cho 59, suy ra 59 khéng la wéc sb

Mg déu

chung cta m va M , do d6 ¢ chia hét cho 59 (1).

18 TOAN HOC

* CTugilpe  S6 480(6-2017)

. n_]'lﬁtcua Sl
" ban sau c6 16 giai ding: Vinh Phic: Nguyén Thi

« S6 m, = 50.52.53.54.55.56.57.58.59 khong
chia hét cho 17, con 9 s6 con lai my , my,...,
déu chia hét cho 51
+...+ mg+ my khong chia hét cho 17, suy ra 17

LT

=317nénm=m + m

khéng 13 udc sb chung ciia m va M, do d6 ¢
chia hét cho 17 (2).

« Xét lity thira cua 2: 6 50 = 2.25, 52 = 213,
54=227,56=27,58=229 nén

M = 50.51.52.53.54.55.56.57.58.59 = 2* h véi
s6 h 1&, s& m; chi chia hét cho 2°, con céc s m
s, My, My, M5, Mg, My, Mg, Mg déu chia hét
cho 2° nén m chi chia hét cho 2° ma khéng chia
hét cho 2°, do d6 g chia hét cho 2° (3)

Tu (1), (2), (3) va céc sb 2, 17, 59 déu la sb
nguyén t6 suyara g-chia hét cho 2.17.59 = 2006.
Viy s6 mnblén n nho nhit dé g chia hét cho
2006 4 = 50.0

PM xét. C6 thé xét miu s6 1a bgi sé chung nho
59 va lam twong ty nhu trén. Cac

Thanh Hding, 6A4, THCS Yén Lac, Yén Lac; H
Noi: Hoang Lé Bich Ngoc, 6A, THCS Théi Thinh,
Q. béng Pa.

VIET HAI
Bai T2/476. Cho tam giac ABC vudng can tai A.
Lay diem M nam trong tam gidc ABC sao cho
BM = BA va ABM =30". Chitng minh: MA = MC.
Léi gidi. Cach 1 (cta da s6 cac ban).
Tam giac AMB cén tai B co ABM =30° nén
BAM = BMA=75"= CAM =15". Dyng tam
giac déu AMD (D nam trong tam gidc ABM), ta
c6 DA = DM, suy ra A ABD =A MBD (c.c.c),
do d6 ABD=MBD=15". Lai ¢6 BAD=15"
nén tam gidc BAD cén tai D. Mit khac,
A BAD = A CAM (c.g.c) suy ra tam gidc CAM
cdn tai M, tire 1a MA = MC (dpcm).



Cdch 2. Dung tam giac déu BCD sao cho 4 va
D nim ciing nira mjt phing bs BC.
Cdch 3. Dyng tam giac déu ACD sao cho B va
D nam khéc phia ddi véi AC.
Ban doc tu vé hinh va chimg minh theo cac
cach 2 va 3, tuong ty cach 1. O
>Nhin xét. Diy 1a bai todn don gian va cé nhiéu
céch giai, tit ci déu v& thém hinh phu (tam gidc
déu). Cac ban sau day co 10 giai tot: Som La: Doan
Phieeng Linh, Vii Thanh Tdam, Bui Mai Anh, Pé Thu
Trang, Pham Thi Minh Nhat, 7A1, THCS CLC Mai
Som, Mai Som; Vinh Phic: Ta Kim Nam Tudn, 6A2,
Nguyén Thi Thanh Hing, 6A4, THCS Yén Lac, Yén
Lac; Phi The: Pao Van Chién, Pao Nhin Dg,
Ddng Thdi Tudn, TA3, THCS Lim Thao, Lam Thaos
Nghé An: Ngé Minh Qudn, TA, Lé Hai Phongslé
Thity Linh, Lé Anh Birc, Lé Vin Quang/Frimg,
Ngs{pé'"n Canh Manh, Lé Van Manh, 7By THCS Ly
Nhidt Quang, Bé Luong; Ha Tinh: Pham Mgruyén
Himg Nguyén, TA, Nguyén ThitHa Chi, 7B, THCS
Xudn Diéu, Can Loc; Binh Phwde: Ddng Dinh Van,
7011, THCS Téan Pha, Béng Xoai: CAn Tho: Trin
Phirong Tran, TAT7, THCS Thét Nét, Q. Thét Nét.
NGUYEN XUAN BINH

Bai T3/476. Cho cdc 56 thic duong a, b, ¢ théa
man a+b+c=3. Tim gid tri lén nhdt cia biéu
thiee; P =2(ab+ bc+ca)—abc. .

Lo gidgi. Cach 1. Theo nguyén ly Dirichlet, trong 3
s6 a—1,b—1,c— 1 ludbn c6 2 sb cb tich khong
4m. Vi vai tro cta a, b, ¢ nhu nhau nén ta co thé
gidsr (a—1Xb—1)=0 (1). Khi do:

(1) @ abza+b-1¢& abczac+bc—c.

Ap dung BDT Cauchy va sir dung gia thiét
a+b+c=3, taco:

P=2(ab+bc+ca)—abc
<2(ab+bc+ca)—ac—bc+c=2ab+c(a+b)+c

(a+b)* (3-¢)
L =

= +ce{a+b)+c= +c(3-c)+c

2
4

S e Bt ey o Ee
= 3c+2+3c c +c=5 3 <5.

P=5<a=b=c=1.Viy maxP=35.
Céch 2. Vi P la da thirc d6i ximg theo 3 bién a, b,
¢ nén ta co thé gia thiét a > b > c. Khi do
Jazatb+cz3dce=3az3z3ce=zazlze

=(@-1c-1<0
=0<gc<atec-1=3-bh-1=2-5b.
Tact: P=2ab+bc+ca)—abc

= 2b(a+C)F2ac—abe = 2b(3-b)+ ac(2-b)

<26(3=P)+(2-b) =—b" +2b+4

=g (b-1)° <5.
PE5a=b=c=1.Viymax P=5.0
» Nhén xét. Da s cac ban giai theo mot trong hai
cach trén. Cac ban sau c6 16 giai tot: Ha Ni:
Nguyén Ha Khanh Nam, 8A2, Nguyén Ddng Nht
Minh, 8C2, THCS Archimedes Acadamy. Pha The:
Nguyén Thity Dwong, Nguyén Thu Hién, Bii Thi
Quynh, 9A3, THCS Lim Thao, H. Ldm Thao. Som
La: Trdn Van Chién, Nguyén Van Lwong, Diém
Ding Hoang, Neuyén Trung Thé, 9A1, THCS chit
lugng cao Mai Son, TTr. Hat Lot, Thanh Héa: i
Cao Bdch Ting, 8B, THCS Trin Mai Ninh, TP.
Thanh Héa. Nghé An: Nguyén Quéc Dat, 9C,
THCS Nguyén Truémg T§, TP. Vinh. Ha Tinh:
Hoang Quéc Khanh, 9A, THCS Péng Lang, Dirc
Tho. Phi Yén: Pam Ngpc Hiéu, 9H, THCS Trin
Hung Dao, H. Pong Hoa. Bén Tre: Thdi Ngoc Vinh
Hién, 9/3, THCS Phi Phung, H. Chg Léich. Dng
Thap: Nguyén Phic Tang, 9A10, THCS Kim Héng,
TP. Cao Lanh. Vinh Long: Nguyén V6 Thudn, 9A1,
THCS Ttr. Tam Binh, H. Tam Binh.

TRAN HUU NAM
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Bai T4/476. Cho miea duong tron tam O, dwong
kinh AB ¢d dinh. Vé tia Ax la tiép tuvén tgi A
cia nwa duong tron (tia Ax thudc nira mdt
phang chira nia dwong tron co bo la dwong
thang AB). Goi M la diém thay doi trén tia Ax
(M khéng trimg véi A). Poan thang MB cat nira
dwong tron tai diem K khac B. Trén tia AB xdc
dinh diém N sao cho AN = AM. Chig minh
rang khi M thay déi thi duong thang di qua K
va vuéng géc véi KN luon di qua mét diém cé
dinh.

Léi gidi. Gia sit AM < AB, khi d6 N ndm trén
doan AB. Truomg hop AM = AB hoan toan
trong tu.

(d)
H
x
M
A B

i N
Ké tiép tuyén (d) tai B clia dudng tron (O} Gm
H 1a giao diém cua (d) véi dm’mg thﬁng qua K,
vudng goc vai KN.

Vi NKH = NBH =90° nén tl.t g:ﬁc HKENB ngi
tiép. Suyra ANK =BHK (1)
Miit khac, theo tinh chit ciia goc tao bai tia tiép
tuyén va diy cung ta c6 NAK = HBK (2)
Tir (1) va (2) suy ra AANK «» ABHK, ta ¢

BH BK

e s (3)

AN  AK
AAKBAMKA, ta ¢ s (4)

AK  AM

BH AR

Tr(3)va(4)suyra —=——.

(3) va (4) suy N
Ma AM = AN nén BH = AB. Tir @6 suy ra H cb
dinh. Vay dudong thing qua K, vuéng goc vdi

AN luén di qua diém A ¢6 dinh. O

20 T?gr[!u:gce Sé 480 (6-2017)

» Nhin xét. Cic ban sau diy 6 101 gidi tot. Phii The:
Nguyén Thuy Dieomg, Nguyé'-n Thu Hién, 9A3, THCS
Lém Thao; Son La: Nguyén Van Luong, Diém Ddng
Hodng, 9A1, THCS CLC Mai Son, Ttr. Hat Lot, Mai
Som; Ha Tinh: Hodng Quéc Khdnh, 9A, THCS Déng
Lang, Dirc Tho; Thanh Ho#: H6 Cao Béch Ting, 8B,
THCS Trén Mai Ninh, TP Thanh Ho4; Pha Yén: Dam
Ngoc Hiéu, Pao Tian Hao, 9H, THCS Tran Hung Dao,
Dong Hoa.

NGUYEN THANH HONG
Bai T5/476. Giai phwong trinh sau:

Y S 25\.'?— 2-,\"‘. =x*=x +3(%)
Léi gidi. Diéu kién xdc dinh
= > o =
26 —2x2 +x20 X-1P+)20 3
3x—2x2 20 x(3-2x)20 2

Cdch 1. Ap duilg BDT Cauchy cho 2 s6 va 4 sd
khéng dm,ta €6
V233 2675 x = \[(2x% — 2x2 + x).1

< 2x

—-2x2+x+1

1
5 (1)
¥ 243x - 2x2 = 24/(3x - 2x2).1.1.1
ol 2 2 2
<32 3x-2x 4+]+!l+1:3x 22.1: +3 @)

Ping thirc & (1) va (2) xay ra dong thoi khi va
chi khi
26 -2 +x=1 [(x=D2x*+1)=0
— e A=
3x—2x2 =1 (x=D(2x—1)=0
Céng theo vé clia (1) va (2), ta co
203 —2x7 + x +243x - 242

2x3-2x2+x+1 3x—2x?+3
= +
2 2
=x —2x2+2x+2.

Mat khac, ta co

(O =2 +3)— (o 22 + 2x+2) =(x* +1)(x=1)* =0
nén x* —x3 +32x3 —2x% +2x+2, déng thirc xdy
ra < x=1.Viviy

V2x3 —2x2 +x +243x—2x2 < x4 —x3 +3.




Ping thirc xay ra khi va chi khi x =1. Vay
phuong trinh d4 cho ¢6 nghiém duy nhét x = 1.

(a+b)?

Cdeh 2. Ap dung BBT ab < , Va Xét

o 3 ;
Vi D‘_i_riig ta co

V25 —2x2 +x =x(2x2 —2x+1)

< J(Exz—_r+l)2=2x3—x+l 3)
4 2

243x~2x2 =24x(3-2x) <2 @ =23-x)

R M
4 2

Cong theo vé clia (3) va (4), tacd
V23 =252 + x + 243x - 2x2
- =
£2x x+1+ 5 X _
2 2
K&t hop vdi (*) ta thu duge x* —x* +3<x2 —x+3

x:—x+3

X =

oOx(x=Dx+1)< [}ct:'[
i

! 3
(do 0=x<="§
0 2

Nhan thay, x = 0 khdng thoa man (*), kin %= 1
thi hai vé cua (*) bang nhau. Vay phuong trinh
da cho c6 nghiém duy nhat x = 1.0,
» Nhdn xét. Day 1a bai todn Gngidung bét dang thire
dé giai phuong trinh bing chch ddnh gid vé trdi
khong 1én hon vé phai. Da sé cic ban guri bai déu
giai theo mdt trong hai céch trén. Tuyén duong céc
ban sau ¢ loi giai t6t: Ha Ni: Nguvén Dang Nhdt
Minh 8C2, THCS Archimedes Academy; Phi Tho:
Nguyén Thity Dwong, Biii Thi Quynh, 9A3, THCS
Lim Thao; Son La: Neuyén Vin Lugng, Nguyén
Trung Thé, 9A1, THCS Chét lwgng cao Mai Son,
TK9, Ttr. Hat Lot, Mai Son; Pha Yén: Pam Neoc
Hiéu, 9H, THCS Trén Hung Pao, Déng Hoa; Bén
Tre: Ngé Quéc Bdo, 7/1, THCS My Hoa, TP. Bén
Tre; Dong Thap: Nguyén Phiic Tdng, 9A10, THCS
Kim Héng, TP. Cao Lanh.

PHAM THI BACH NGOQC

Bai T6/476. Giai hé phuong trinh:

[3*+27 =5

|3* +2" =5
Loi gigi. Giasir (x,y) 12 nghiém cta hé, suy ra

F-_22=3 -2 (1)
Néu x<0 thi

FERXo I FuB T i s ya(]
Vo x<0; y<0=3"42r <304+ 2%<5 khéng
thoa méan hé.
Do d6 néu (x, y) 1a nghiém cia hé thi x>0.
Khidé 3*-2r=3v -2 >0= y>0.
Xéthamsé f(1)=3" -2, te(0;+):
f'(1)=31n3-2 In2> 0,V e(0;+x).
Ham s6 f{£)=3 -2 dong bién trong (0;+o0).
Véi x207 y>0,tir(1)tacod
_f'[x] =f{r)ex=y

Thay vao mot phuong trinh trong hé, ta duge

3 +2r=35 (2)
Ham s6 g(x)=3*+2* dbng bién trén R va
g(1)=5 nén phuong trinh (2) cé nghiém duy
nhét x =1 ,suyra x=y=1.
Véi x=y=1, ca hai phurong trinh trong hé déu
thoa méan. Viy hé phuong trinh trong déu bai c6
nghiém duy nhat (x;y)=(1;1). 0
»Nhgn xét. Mot so ban xét ham sb f(¢)=3 -2
va cho rang  f'(¢)=¥ n3-2'In2>0, vrcR dé suy
ra ham s& f(¢)=3~2' luon dong bién la khong
dung. Dé thay bét phuong trinh 3 In3-2"In2 <0
cO nghiém. Céc ban sau ddy co bai giai tét: Béc
Ninh: Nguvén Duy Thong, 12A1-K10, THPT Yén
Phong 2; Quang Nam: Neuyén Hoang Hai, Nguyén
Huy Hai, 11/1, THPT chuyén Nguyén Binh Khiém:;

Nam Djnh: Lé Tién Dat, 11 Toan 2, THPT chuyén
Lé Hong Phong, TP. Nam Dinh.

NGUYEN ANH DUNG

A
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Bai T7/476. Che ay, aa, ..., a, (n = 2) la cdc 50
dwong. Dat S=a’ +a, +..+a,, P=aa,..a,..
Chirng minh rang.

1 | | |

<

— . + 4+ ... -
B-a+P F-asP S-a'+P P

Lai giai. Cua nhiéu ban. Ap dung BDT Cauchy

cho » s0 aj,aj,af,...an, taco:

2a5 +af +...+ af Znijas a5 ay..al =nazds..a,.

Tuong ty, ta co:

al +2al +...+ap = nyjal.ait..af =naxa;..a,

.........................................................

@ + ..+l +2a) 2 nYal a..ar" = naxas.. a5
Cong theo vé cic BDT, ta cé
n(a? +a +...+al) 2 nanay..a,(a + @+ +ay il
Ap dung BDT nay, ta co

1 1

S—a'+P aj+al+..+a;+taa..a,

1

dra3...y (a; +..+ a, )+ a dred

I Al
s+ + ot ) Oyl OB )

Tuong ty cho i= 2,1 tach €8,

| < o;

S—a'+P aaa..a(q+a+..+a,)

Cong theo vé cic BT, ta duge bit ding thirc
can chimg minh. O

» Nhin xét. Nhiéu ban gri 161 giai bai todn nay. Vai
ban so suat khi giai, vi du ding BDT Chebyshev ma
khong dat diéu kién vé diy phai don diéu. Cic ban
sau ddy c6 1oi giai tt: Hung Yén: Nguyén Lé Huy,
10A1, THPT Duong Quang Ham; Qudng Nam:
Huinh Minh Tri, Tran Thign Thu Uyén, Trdn Van
Tinh, Lé Thao Huyén, 10/1, Nguyén Huy Hdi,
Nguyén Pham Minh Tri, Truong Nhdt Nguyén Bdo,
11/1, THPT chuyén Nguyén Binh Khiém; Nam
Pinh: Lé Tién Pat, Tran Minh Hiéu, 11 Toén 2,

TOAN HOC ;
P i CTuGilpe SO 480(6-2017)

THPT chuyén L& Héng Phong; Pik Néng: Nguyén
Tudn Hai, 10 Toan, THPT chuyén Nguyén Chi
Thanh, TX. Gia Nghia; Lam Déng: V6 Minh Qudn,
10 Toén, THPT chuyén Thang Long, TP. Pa Lat;
Thanh Héa: §3 Cao Bdch Ting, 8B, THPT Trin
Mai Ninh, TP. Thanh Hoa; Vinh Phic: Phimg Thi
Xudn Thuy, 10A1, THPT chuyén Vinh Phic, Vinh
Yén: Vinh Long: Trdn Linh, 10T1, THPT chuyén
Nguyén Binh Khiém; Nghé An: Bach Quang Hiéu,
11A1, THPT Cira Lo; Nguyén Hiru Thing, 11A1,
THPT chuyén Phan Boi Chau, Lé Dinh Hiéu, 10,
Tran Tién Manh, 11A1 THPT chuyén PH Vinh;
Ha Noi: Hoang Ting, THPT chuyén KHTN,
PHKHTN, DHQG Ha Nbi, Nguyén Vin Ding,
11A14 THPT Ngoc Tao, Phic Tho: Séc Tring:
Nguyén Dirc Thinh, 11A2T, THPT chuyén Nguyén
Thi Minh Khai
PO VU DINH HOA
Bai T8A76. Cho tam gide ABC. Chung minh
i(mg' %
Zf&in A +sin B + sin C'}|l l:UE_\'i + 08 < cue;-g \|
\ 2 2 2
< 4j+t cos A +cos B + cmh('Ji sjn;+ sjnf +>;in£l ‘|.
bevest 2 27
A+B
T

Léi gidi. Ta c6 sinA+sinB=2sin -‘i—B

2

= 2(:03%—.605 < 2-::05%. Tuwong tu co

sinB+sinC52ms%; sinC+sinA£2¢osg.
Tir do
O{sinA+sinB+sinC£cus%+cos§+cos% (1)
Chirng minh tuong ty ta ¢

weidio o M B D
D{cosA+msB+cosC£sm§+sm§+sm—-2— (2)
(hru ¥: cosA+uBB+ajsC=1+4sm%,sing.sin% >0)
Tir (1) va (2) két hop véi BDT Bunyakovsky
thu duge

(sin A +sin B +sin C)(cos-g—+ a:n:::-‘.—'2E + cos%}



A B £ A o) C
< i ) o | e s s ot
_[DI\2+LI!G2+CC&2J _.3:\CDS‘E+CCE 2+CD’§22j

= %.(3+cosA+cnsB+cosC) va

{cos A +cosB+cosC)?

<(cosA+cosB+cosC) sini-lrsinﬁq- .~;inE :
2 2 2

Tir ddy ta thay BPT & dé bai duge chimg minh

néu ta chimg minh dugc

3{3+cosA+msB+msC)£4Tf+{o:sﬂ+cosﬂ+ccs€}2+

Thit vay, dit T =cosA+cosB+cosC thi
BDT trén twong duong voi

33+T) s%#ﬁ @(T—%] >0 (BDT nay ding)
Vay BPT & dé bai duge ching minh, dang thirc
xdy ra <> tam gidc ABC déu. 0

»Nhin xér. Tit ca céc 161 giai giri vé Toa soan déu

ding, tuy nhién nhiéu ban tinh bay 11 gidi con dai,«

Nhimg ban sau c6 161 gial gon hon ca: Ha Noi: He
Timg, 11 Todn, THPT chuyén KHTN, PHOQG Hﬁﬁr
Lao Cai: Biv Phomg Thao, 10 Toan, Tﬂﬁ:;;huﬁn
Lio Cai; Nam Binh: Trin Minh Hidu, 192, THPT
chuyén Lé Hong Phong; Nghé Amm Tién Menh,
11A1, THPT chuyén BH Vinh; m Binh: Lé Hoang
Long, 11 Toan, THPT chuyén Vo'ﬁguyen Giap: Quing
Nam: Trieomg Nhdt Nguyén Bao, 11/1, THPT chuyén
Nguyén Binh Khiém, TP. Tam Ky; Vinh Long: Chdu
Minh Khenh, 11T1, THPT chuyén Nguyén Binh Khiém,
TP. Vinh Long.

HO QUANG VINH

Bai T9/476. 1) Tim min{max |a_x: Sehiaeded] }

] l=x=]

2) Tim mm{max lax® + x4 b|}

Loi gidi. 1) Ki higu f(a.b) = max |ax* + by +1].

Ta cd a.02+b.0+1=1= f(a,b)=1, voi moi

a,beR. Mitkhac F(0,0)=1.

Vay minf(a,b)=l.

2) Ki hiéu gila,b)= rgaxjm +x +b|

Taco |a.1> +1+b|=

la.(=17 +(=1)+b|=[a+b-1| va

max{‘a-:‘-b - }=‘a+bE+lEl.

Suy ra g(a.b)=1, voi moi a,b e R.

Chuy g(0,0)=1. Vay ming(a,b] =113

> Nhin xét. Diy 1a bai toan vé gid tri tuyét doi dang co
ban, don gian. Nhiéu hoc sinh rat “ngai” céc bai todn vé
phan nay. Trong sb cac ban giri 101 giai t6i Toa soan chi
¢ hai ban cé 1o giai ding: Nghé An: Tran Tién Manh,
11A1, THPT chuyén DH Vinh; Quing Nam: Trdn
Thién Thir Uvén,gl 1T, THPT chuyén L& Thanh Téng,

NGUYEN MINH pUC
Bais Wﬂﬁ Che sé te nhién a =

g;m%mg tén tai vé so 56 tw nhién n sao cho

. Chitng

. }*@M | chia hét cho n.

2
Y Lai gidgi. (Cua ban D6 Trung Phuong, 11Al,

THPT chuyén Vinh Phiac). Ta c6 hai truong hop:

* THI1: a+1 c6 udc nguyén to 1€ p.

Ta chimg minh a?* +1: p*, VkeN* (1)

Quy nap voi k=La?+1l:a+l:p. Viy (1)

ding véi k=1. Gid sir (1) ding v&i k=1 Ta

chimg minh (1) ding véi k=17+1.

Taco a +1=(a” )* +1

=(m+D)(mr!—mri+. —m+1)=(m+1DB, &

diy m=ar. Theo gia thiét quy nap m+1: p'.

Laico m+1: p= m=-1(mod p). Vay

B=mr'—mr2+. . —-m+1
=l+1+..+1=p=0(mod p).

Do d6 (m+1)B:p™!, ticla a?' +1: p™. Viy

(1) dang cho k=1+1. Do do vai n=pf(kel¥)

thi a +1in,
S& 480 (6-2017) T?@uggg 23
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o« TH2: a+1=2¢ Khi 6 a®+1 co mdt udc
nguyén té 1¢ p. Thit vay néu trdi lai a® +1=2".
Do a=2 nén t22. Viya®+1=0 (mod4)
=g?=3(mod4) vd ly. Dit b=qa>. Ta co
b+1:p. Theo truomg hop 1 ta co b7* +1: p*,
vkeN" hay a2 +1: p*. Mit khic a 1¢ nén
g +1:2. Do d6 a2 +1:2p5 vkeN".
Viy n=2p*(kel") thi a" +1:n. O
»Nhin xét. Khong co nhiéu ban tham gia giai bai todn
niy. Tuy nhién tt céc ban giri déu giai ding va chinh
x4c. Cac ban sau diy co loi giai tot: Quang Nam:
Nguyén Huy Hai, 11/1, THPT chuyén Nguyén Binh
Khiém; Nghé An: Tran Tién Manh, 11A1, THPT
chuyén PH Vinh; Quéing Binh: Lé Hoang Long, 11
Toin, THPT chuyén Vo Nguyén Gidp; Nam Binh:
Trdn Minh Hiéu, 11T2, THPT chuyén Lé Hong Phong.
PANG HUNG THANG.

Bai T11/476. Cho sé thuc a khdc 0, khdc fI_. '

Tim tit ca cac ham s6 f:R—->R H'ma: Wi
diéu kién .
_,f'{_f'f.r]ﬂ{r}—[ff -i'l‘.'l':l.‘.'1‘_}"'[_;'{'{’1’.}—;I.j;\'\i";.\’,_'l-'(’:R 1)
Lai gidi. (Theo da sb cdc Ban). Ta chimg minh f
1a song anh. Trude tién, ta chig minh fla toan

4nh. That vay, img véi mdi y e R cho trude, dit

AL G
a+a’ a

va w=f(v)—u
Khi d6, thé x =u, y=v vao (1), ta thu dugce
Fo) = F(f)—u)= f(fw)+av)—(a* +au

= f(O)—(a® + a)u= f(0)=(f(0)-y) =y, tac f
14 toan anh.

Tiép theo, ta chimg minh f 1a don dnh.
Gid st f)=JFE) ¥i f l4 toan anh nén

g v&i méi cdp x.x, eR ludn thntai yeR

Sé 480 (6-2017)
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dé f)=x,+x, & x, = f(3)-x,. Theo (1), ta
thu dwoe (a* +a)x, + f(x,)
=(a? +a)x, + f(f(y)—x) = f(f(x)+ay)
= f(f(x,)+ay)=(a* +a)x, +f(f(3)=x,)
=(a® +a)x, + f(x,) hay
(a* +a)x, + f(x,) =(a* +a)x, +f(x,) &= x, = X,.
Véy nén f la don dnh. Dodo f 1a song anh.
Thé x =0 vao (1), ta thu duge

FU@+ay) = fF(f() < fO)+ay = f(y)
< f(y)=ay+ f(0), VyeR.
Viy f(f)=at+b véi beR tuyy. Thr lai, ta
thiy ham nay thoa man (1),
Két lugn®Vay ta ludn c6 f(H)=at+b, beR.O
> Nidin'xét. Diy 14 bii todn vé phuong trinh ham
mot bién ty do, mé rong bai toan dé nghi trong IMO
shortlist 2002 (img voi trwong hop a=1). Cac ban
sau diy c6 loi giai ding: LAm Dong: Vo Mink
Qudn, 10T, THPT chuyén Thiang Long, TP. Pa Lat;
Nam Dinh: Lé Tién Dat, Tran Minh Hiéu, 11T2,
THPT chuyén Lé Hong Phong; Nghg An: Trén Tién
Manh, 11A1, THPT chuyén PH Vinh; Quing Binh:
Lé Hoang Long, 11T, THPT chuyén V& Nguyén
Gidp; S6c Tring: Nguyén Dic Thinh, 11A2T,
THPT chuyén Nguyén Thi Minh Khai.

NGUYEN VAN MAU

Bai T12/476. Cho tam gidc nhon ABC voi AB < AC
va dwong cao AD, BE, CF, EF cat BC tgi G.
K lé hinh chiéu cua C trén AG. AD cit CK tai
H. AC cit HF tai L. Chitng minh rang A la tdm

diromg fron ngi tiep cua tam giac FKL.

Loi gidi. (Theo ban Nguyén Minh Higu, 11T,
THPT chuyén Lao Cai).



G T

Goi M = AG~ FH;N = AB~ CH. D& thiy
F(HKNC)=(HKNC) = A(GDBC) =(GDBC)=~-1.
Két hop véi FN L FC, suyra FN va FC la
phén giac cua cac goc tao bdi FH va FK (1).
Dé thdy

K(LFHM)=(LFHM)= A(LFHM)=(CBDG)=—1.
Két hop véi KH L KM, suyra KH va KM 1a
phén gidc cha cic géc tao bai KL va KF (2).
Tir (1) va (2), cha y ring A= FN n KM, suyra
A hodc 1a tdm dudng tron ndi tiép hofc la tim
duong tron bang tiép cua tam giac FKL. O
»Nhdn xét. 1) Két ludn chinh x4c cta bai toan na:
1 “ 4 hogc Ia tim dudmg tron ndi tiép hodc/Aa tam
dudémg tron bang tiép cia tam gidc F
2) 6 ban tham gia gidi kh nhidu, ty)

ctia mdt vai ban hoi dai.

3) Chc ban sau day c6 11 gid Mg d6i ngin:
Vinh Phiic: Kim Thi Hé:ng Linh, Phimg Thi Xudn
Thiy, 10A1, Lé Son, P36 Trung Phuong, 11Al,
THPT chuyén Vinh Phic, TP. Vinh Yén; Nam
Pinh: Tran Minh Hiéu, 11T2, THPT chuyén Lé
Héng Phong, TP. Nam Dinh; Quéng Nam: L&
Huyén Thdo, Hupnh Minh Tri, 10/1, Tricong Nguyén
Bao, 11/1, THPT chuyén Nguyén Binh Khiém, Trdn
Thi¢n Thu Uyén, 10T, THPT chuyén Lé Thanh
Téng, TP. Hoi An; Lam Pong: V5 Minh Qudn, 10T,
THPT chuyén Thang Long, TP. Pa Lat; Séc Triang:
Nguyén Prre Thinh, 11A2T, THPT chuyén Nguyén
Thi Minh Khai.

NGUYEN MINH HA

Bai L1/476. Khi tip luvén trong nha thi dau,
cau thi sut di mét qua béng theo dwong thing
viri van toc ban dau vy, sao cho bong chi truet -
khong quay va khong bi nay lén khoi mdt sdn.
Gia thiér gua bong la mot hinh cdu ¢6 mat do
khéi lwomg duge phan bé dong déu trén bé mdt.
Ma sat lan va lwyc can cua khang khi khang
dang ké, san tdp du rong va phang. Xdc dinh
vdn téc ciia qua béng, khi ma né bat dau lan
khdng tricot.

Léi gidi. Gia toc cua tim qua bong;

Fu __ymg _
m m

a=- —pg.

Luc ma sat trugt cling gdy ra momen lam qua
bong quay tam véi gia toe goc v:

SufuR _umgR_3 g

N 7 2 . 2R

¢ —mR*

3

Khi qua bong biit dAu lin khong trugt, vin tbe
-, ¥t diém tiép xic bang 0, hay:

v=mR < vy —pgt =vy.L.R :%pgr.
Suy ra thoi diém lan khéng truot; £ = % A
HE

Vin toc taim bong khi lan khong truot:
v=v{.—ugr=%vu. a

»Nhdn xét. Rit tiéc khong ¢ ban nao giri 161 giai
vé Toa soan.

NGUYEN XUAN QUANG
Bai L2/476. Cho doan mach dién co R, L, C
mdc noi tiép, gom dién tro R = 100 Q, cuén
cam thuan va tu dién c¢é dién dung C thay doi
dwge. Dién ap xoay chiéu ddt vao giita hai dau
doan mach co tan s6 50 Hz. Khi thay doi C thi
ﬁ?f?ik-‘ cé hai gid tri C, va 3C, doan mach déu
cho cimg mot céng suat va hai dong dién
vuéng pha vei nhau. Lay n° = 10. Tinh do ne
e

cam L cua cudn cam thuan.

TOAN H
; crueiigcé 25
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,_ < > HOI THAO KHOA HOC CHAO MUNG
TN Vﬂﬂ} 30 NAM HOI TOAN HOC HA NOI

Vio céc ngly 20, 21/5/2017 tai Thi trin Tam Do, tinh Vinh Phuc Hoi Toan hoe Ha Ni ¢ to chie Hoi thao chio
mirng 30 nam thinh 1dp Hgi,
Pén du Hoi thao co GS. TSKH. Trdn Van Nhung, Tong Thu ki Héi déng Chire danh Gido su Nha nuéc, TS. Vi
Pinh Chuén, Vu treémg Vu Gido dye Trung hoe, B6 GD&DT; GS. TSKH Nguyén Van Mdu, Chi tich Hoi Todn
hoc Ha Noi, Ba Dwong Thi Tuyén, Nguyén Phé Chu tich tinh Vinh Phuc, Ong Nguyén Xudn Trudmg, Phé Giam
déc S6 GD&PT Vinh Phuc; TS. Nguvén Hiru g, Giam doc So GD&DT Ha Ngi, cic Hoi vién va nhitng ngurdi
véu Todn cia TP. Ha Noi. \ :
Sau man van nghé chao mimg, PGS, TS. Neguyeén Minh Tudn, Tong Thu ky Hoi da khai mae, gidi thidu cac dai
biéu vé du. Hai thao da duge nghe phat biéu cua PGS. TS. Tran Huy Hé. Pho Chn tich Hoi Toan hoc Ha Noi vé
lich sit xdy dung va phdt trién Hi giai doan 1999 - 2017, ; y
Tiép theo phat biéu dé dan ciia GS. TSKH. Nguyén Vin Mdu, duGi sy dicu khién ciia PGS. TS. Ta Duy Phiong va
PGS. TS Nguyén Mink Tudn, Hji thao duge nghe céc bao cdo khoa hoe cua PGS. TS. Dam Van Nhi, TS. Nguyén
Van Neoe, TS, Vi Tién Viér, TS. .="vfgif_‘|:c5u Viét Hai, ThS. Neuyén Bd Dang.
H&i thio chiao mimg 30 niim thanh 1ap Hoi da két thic tt dep, dé lai nhiéu dn argng su sic cho mdi hoi vién tham
gia. Thanh tich hoat dong ctua Hoi Todn hoc trong 30 nam qua duge cac nha khoa hoc trén ca nude ghi nhidn. Hoi
da tap hop duge mot doi ngd tri thire lam todn va yéu todn trén toan qude I¢ém manh thic day cong tic nghién e,
giang day va tmg dung toén hoc, tuyén truyén va phé bién kién thire toin hoc trong cong dong xa hoi, gop phan
viio cong cude cong nghiép hoa, hién dai hoa Thu d6 va dét nude. B

PGS. TS. TRAN HUY HO
(Phé Chat tich Hgi Toan hoc Ha Noi)

Loi gigi. Ta c6 % = RF, vi R khong doi nén: N Sl A P e
— 2 _LI et
P = P> Z =2 3G ICw
Zr 100 o
| 1 2 =L=2t-—— == (H). 0
& —-F =7 ——— S 4= . ;
e e R T T o 100n =

»Nhin xér. Chuc mimg ba ban da c6 101 gidi dung

Cuong do dong dién trong hai trromg hop na '
< Co s dé ra ki nay: Nghé An: Bii Thi Quynh Anh, xom 4,

vudng pha nhau tirc 13 méi dong dién déu léch .
Ep i G Quinh Luong, Quynh Luu; Hai Dwong: Nguyén

pha so véi dién ap la k) bdng Sen, 12A, THPT Nam Sich; Vinh Long:
. Trin Minh Qudn, THPT chuyén Nguyén Binh
p 2 ek 1 Khiém, TP. Vinh Long.
e % dp—de o 30w _
b Ll 7o i e PANG TH] THAI QUYNH
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PROBLEMS ... (Tiép theo trang 17)

Problem T8/480. The incircle [ of the triangle
ABC is tangent to BC, CA, and AB at D, E, and
F respectively. Suppose that X is the intersecion
of the lines DE and 4B, and Y is the intersection
of the lines CF snd DE. Prove that IY 1 CX.

Problem T9/480. Given three positive numbers
a, b, ¢ such that 24ab+44bc+33ca<1. Find

the minimum value of the expression
i e
15 —E+E+E.
TOWARDS MATHEMATICAL
OLYMPIAD

Problem T10/480. Find all sets of 19 distinct
positive integers such that for each set the sum
of all the numbers is 2017 and the sums of all
the digits of the numbers are all equal.

HUONG DAN GIAI ... (Tiép theo trang 6)
Chimg minh dwge t gidc BHCD 1a hinh binh
hanh, Chimg minh duge ABHE = ACDF Acg.c),
suy ra BEH = CFD=> HE /{ DF. M&SHE I/ AO
va 4,0, D thing hang, nén A4, QF.thing hang.
3) Goi O’ la tim duong tron ngoai tiép ABHC.

Vi ON L AB,NO' 1 BM“E'0' NO = ABM.
Vi 00'l BC,NO'LBM = NO'O=CBM.

—

:ﬁD=fm’=i§C—, suy ra ANOQ' can tai O.

Vi ON L AB.0O' 1 BC = NOO'=180° — ABC.

Problem T11/480. The sequence (a,), (n=01,2...)
is determined as follows a, =610,4q, =89 va
a,,=T7a,, —a, with n=0,1,2,.. Find all n
such that 2a,,,a,—3 is a fourth power of an
integer.

Problem T12/480. Given a triangle ABC where

AB# ACand A#90°. Let BE and CF be the
altitudes from B and C. Let (0,),(0,) be the
circles which pass through 4 and are tangent to
BC at B, C respectively. Assume that D is the
second intersection of (@,) and (0,). Let M, N
(resp. P, () respectively be the second
intersecions of BA, BD (resp. CA, CD) and
(0,) (resp. (O,)). Let R be the intersection of

":ﬁ:;.: intersection of MP and NO.

i .,S'c."imce—ﬁemam National University, Henoi)

o

éﬁ

Vi BOP=2BCP=2(%0" - MBC)=180° - ABC,

suy ra BOP=NOO'. Tt 46 APON =ABOO' (c.g.c)
= PN =BO'=BO= PO.
Bai 5. Vi 4 liy tim thé danh s » thi B iy tim thé
danh s6 2n+2, nén n <49. Chia 49 tim thé nay
thanh cac nhom: {14}; {3.8},. {2348
(12 nhém déi); {2,6}; {10,22}; {14,30}; {18,38}
(4 nhém déi) va {25}, {27},..., {49}, {26},
134}, {42}, {46} (17 nhém don). Viy ta co 33
nhém ma hai nhom bt ki khong c6 the chung
v moi tim thé A léy phai thudc mot trong 33
nhém nay. Néu A lay 34 tam thé tré 1én thi theo
nguyén tic Dirichlet ludn ton tai 2 tdm thé ciing
mét nhém hai phén tir nén B khong c6 tam thé
dé lay vi vdy so tdm thé ma 4 c6 thé liy nho
hon 34, Mt khac A4 co thé lay 33 tim thé gdm
cac tim thé c6 s6 1, 3, 5,..., 23, 10, 14, 18, 25,
27,.... 49, 26, 34, 42, 46. Viy sb tam thé lén
nhit ma A c6 thé lay 1a 33.
LE DAI HAI
(Phong GDPT, S¢ GD&DT Hé Noi) Gidi thigu

TOAN HOC
* CTugitre 27
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ai viét nay toi muén trao ddi voi cac ban tré
ﬁ yéu todn mot cach tiép cin giai bai toan 1o
hgp. Thong thudng, mét bai todn t6 hop kho 1a bai
toAn ma chiing ta khong tim dugc yéu td toan hoc dé
giai no. Mot trong cic bai toan do 1a bai s6 4 cla ky
thi hoe sinh gidi Todn Quéc gia nam 2016. Bai toan
nay duge du ludn chung danh gid 1a mdt bai toan
hay, tir mét didu kién cho trude it long léo suy ra
duoc mot tinh chit chat ché coa hinh chir nhat. Bai
todn ndy 12 mot bai toan khé, vi cic ban déu khéng
biét biu biu vio diu dé giai bai toan nay. Kinh
nghi¢m la trong cic truong hop nay, chung ta phai
mé xé nd dé tim ra dac trung cia bai todn. Yéu td
todn hqc trong bai toan nay chinh la sy khac loai cua
ciy trong tai mét 6 voi sd dong céc cdy chiém wu thé
trong dong hodc trong cdt chira no. Sau diy xin gigi
thidu vdi cde ban 1di gidi cia bai todn.
BAI TOAN (Bdi 56 4 Ky thi chon hoc sinh gidi Toan
Qudc gia ndm 2016). Noudi ta trong hai logi céz

khac nhau trén mt miéng dat hinh chiv nhdt kefedr

thude mxn d vuong {H.'m 0 Ii‘maﬂ irm-f cdy I}
cach trong cdv dirge goi ldt dn tiromg néu uf.ur
i) S6 lwgmg cdy dwge trong ctia hai logi cai B nhau,
i) So liong chénh léch cua fm! J"uu! WA Irén mm
h hang m"m.F‘.'ls‘ who hon mot nua 86 o clia hrmg do H.‘ 50
lwong chénh léch cua .".r(:r !mu ;,m* trén moi cot
khong who hon mot nea su 6 g (.‘m dao.
a) Hay chi ra mot cach .'mrg cay an tomg khim=n
2016.
b) Chung minh néu oo mot cdch n'cj.lrg cay dn legng
thi ca m va n déu la béi ciia 4.

A

Léi gidi. Ta thay mét loai ciy la I 5 T
56 +1 va logi kiala—1. —t—
a) Vi sb 2016 1a sb kha lon, |[FL[*1 -1 |[*1
cho nén r3 rang ching ta phai |1 [-1 [*1 |+]
xét hinh chit nhit e¢6 kich | -1|-1 |-1 |*]
thudie nho hon ¢6 thé trong an
tugmg dugc. Cu b) cua bai todn goi ¥ rang co thé
trong cdy an twong trong hinh vudng 4x 4. C6 hai
cach st dung hinh vudng nay. Hodc la ta chia hinh
vudng 2016 x 2016 thanh cic hinh vudng 4 x 4, hodc
la ta xét hinh vuéng 4x 4 hinh vudéng, mdi hinh
vudng nho c6 kich thude 504 x 504 & vudng. Bang
4x 4 6 vuong co mot cach trong n tugng nhu hinh
bén. Tir bang hinh vuéng néy, ta ghép lai thanh bing

2 8 Tog:!ug% S3 480 (6-2017)

AT FPRHEONG =T

Gl EAE BAI TBAN T8 HEP

vU PINH HOA
(GV Khoa Todn -Tin, DHSP Ha Ngi)

2016x 2016 & vudng c6 cach trong cdy an tugng.
Hoiic ta coi mbi 6 1a mot hinh vudng 1ém kich thuge
504 504 & vubng va trong trong hinh vuéng img
v +1 (hodc —1) toan bd 504x 504 ciy loai +1
(hodc toan by la —1). Va hai cich nay la hai cich
trong cdy thoa min yéu céu diu bai.

b) pé chimg minh b), ta chimg minh ring khi co
cach trong cdy 4n tuong thi ii) déu phai tré thanh
dang thirc cho moi hing va cit.

Ky hiéu m* s6 hang ma sé cay +1 nhiéu hon cay 1.
Ky hiéu m~ sb hang ma s6 cdy —1 nhiéu hon cay +1.
Ky hiéu m, = min(m*.m").

Ky hiéu n* s$:cdf ma sd cdy +1 nhiéu hon céy 1.
Ky hiéu n€ 'sé' cot ma 86 cdy —1 nhidu hon ciy +1.
Ky higlyd; = min(n®,n-).

Ta.k)? hicu Sla sb cac cy gm 1a xdu (la cay trai
lIoai voi loai ciy chiém da sé trén dong hodc trén
€0t chita no - ddy chinh la tinh chat toan hoc cho ta

Hoi giai bai todn). Mébi ciy trén dong +1 (dong

nhiéu +1 hon o cit cot —1 (cot co nhiéu —1 hon la
+1) 14 mot cdy xau (theo ¢t hodc theo dong) nén ta
cé Szwrxn +m xn'. Thay m*,m~ bai m,, ta co

8z my.n. Tuong ty § 2 n,.m, cho nén;
ZSzmt,n+n0m<:>52%{mnn+num] (*)
Mat khic, ap dung gia thiét, s cay —1 trén m* dong

+1 khéng nhidu hon %nm*, vi sb cy +1 trén chc

dong 1 khéng vurot qua %mn —%m‘-. cho nén tong

$0 cdy xAu theo dong khéng vuot qua:

lnm* +lmn -1m° =—mn
4 2 4 2 ’

Tuwong ty, s6 cdy xiu theo dong khéng vugt qua

-;i-m*n . cho nén sb cdy xiu theo dong khong vugt

| e 1 = " 5
uad —myn. Tuong ty, sO cdy xdu theo cft khong
q 2 0 g :rl

vt qua -!2—.'1 m. Viy suyra Ss—l-nnm+—1-m n.

2

Tir (*) suy ra phdi co ding thirc tai mdi bét d{mg
thire. Tir cac ding thire nay, dé ding suy ra m.n déu
la bgi cua 4 (dpem).
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a thirc va img dyng 1a mot nd1 dung khé nhung
%ci’mg la ndi dung day hoc ma GV co nhiéu co
hoi phat trién tur duy cho HS, dac biét 1a tr duy sang
tao. Co thé rén luyén tir duy sang tao cho HS THCS
khd gidi thong qua ndi dung da thirc va (mg dung
theo cac hudng sau:

1. Tdp luyén che HS cdch nhin mdt bai todn dwdéi
nhiéu hinh thirc khdc nhau
Ta da biét, tinh mém déo va tinh doc ddo 12 mot
trong nhitng dic trung quan trong cua tu duy sang
tao. Mét trong nhimg biéu hién cua tmh mém déo
trong tv duy la kha nang nhin nhin vin dé theo
nhiéu cach khac nhau. Do vy, trong qua trinh day
hoc toan, vige GV gitip HS nhén thic dugc rfmg
cling mdt ndi dung cé thé dién dat dudi nhidu hinh
thirc khac nhau va tdp luyén cho ho cach nhin nhin
mét bai toan dudi nhiéu goc do khac nhau s& gidp
cho ngudi hoe co duoc tinh mém déo trong fu duy
vi trong qua trinh d6 ngudi hoc co thé tim ra-sw.doc
dao trong vigéc giai quyél bai toan.
Diéu ndy khong chi gitp HS tim ra &1 giai, két qua
clia bai todn ma con lam cho HS/&d kha ning tiép
nhén nhiéu thir, nhitng thir trongpham vi tinh hudng
cua bai toan vdi ca nhing kiém thuc, ky ning ngoa.l
pham vi bai todn nhung ¢6 lién quan dén tinh hudng
bai todn, nhitng dir kién dang phuc vu cho bai toan
va ca nhimg kién thirc, k§ nang s& dugc dp dung
trong tuong lai, trong cac bai toan khac.
Thi du 1. Phan tich da thirc thanh nhédn tir
flx)=x*+2x2 =3,
Lai gigi, Cach 1; f(x)=(x*=-x?)+3x*-3
=7 =D+3x2 -1 =(x2 - 1)(x2+3)
=00 =D(x+ 1)(x? +3).
Cech 2: f(x)=(x* +3x2)—x2 -
=x2(x2+-(x2+3)
=(x2 —1)(x2 +3) =(x—D(x+1)(x2 +3).

Cach 3: f(x)=(x* -1 +2x2 -2

=(x*=D+2(x2 =D = (2 =D + D+ 2(x2 = 1)

AU SO TAOCHNE swnmmmm

TRONG DAY HOC CHUYEN DEDA THUC VA UNG DUHG

NGUYEN VAN TRiU (Phdng GD&DT:Déng Himg, Thii Binb}
TRAN DUC CUONG (Van phing HDND huyén Déng Humg, Thei Bink)

=(x2-D(x2 +3) =(x—D(x+D(x2 +3).
Cach4: f(x)=x*+2x2+1-4=(x?+1)" —
=(x2+1-2)(x2 +1+2)
=(x2=Dx2+3)=(x=Dx+D(x2 +3).
Cach 5 f(x)=(x'-9)+2x2 +6
=2 -T2+ =32+ -3+2)
=2 =D +3) =(x=D(x+ 1% +3).
Cdch 6: f(x)=(3x% —3)—2x* + 242
=3(x* = 1) - 2082 - 1) =32 - D2 +1)-22 (2 - 1)
=(x? =)A= (x - D(x+1(x? +3).
Cdch 7: P&’y =x* thi f(x) trd thanh y? +2y% -3,
Xét'(béy tong ’c:ic hé s6 cua da thirc bién v bang 0
nefda thire bién y 6 nghigm y=1.
T do y2+2y? =3=(y—1){(y+3) nén
SO =(x? =D(x2 +3)=(x-1D(x+Di(x2 +3).
Cdch 8: Xét thiy tong cic hé sé cia da thire f(x)
bing 0 nén f(x) c6 nghi¢m x =1. Khi d6
Fl)=(x-Dx* +22 +3x+3)
=(x=D[x*{x+1)+3(x+1)].
Viy flo)=({x—-D(x+D(x*+3).
Nhén xét. Ta thiy, néu tach hang tir thir 2 cua da thic

Ax) ta s& dugc 16 gii theo cdch 1 vi cich 2, néu tich

hang tir thir 3 cua da thie f{x) ta s& duge 1o giai theo
cdch 3, cich 4 va cdch 3, néu tach hang tir thir 1 cua da
thire fx) ta s& dwoc loi giai theo cach 6, néu sir dung
phuomg phép xét nghiém cta da thic ta s& cd 16 giai
theo cach 7 va cach 8. Nhu vy viée tim ra 10 giai cua
mét bai toan theo nhiéu hréng khac nhau s& cho ta
nhidu 10 giai khic nhau v&i cing mét két qua mong
mubn cho cimg mdt bai todn,

2. Rén luygn che HS kha nding nhanh ching
ckuyéu hwong qud trinh e duy tay thuge vao rirng
tinh hudng cy thé

Trong qué trinh tu duy, nhiéu khi HS gap kho khin,
viréng mic & mot thao téc tr duy nao dé, néu cir tidp
tyc thi d& din dén bé tdc, do d6 cin lam cho HS c6
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sur linh hoat trong vin dung céc thao tac tu duy, dé
dang thay déi cac thao tic tu duy cho phu hop voi
tinh hudng cu thé.

Thi du 2. Cho da thire f(x)co cdc hé 56 nguyén,
biét rang f(0), FQ) la ede 56 6. Chimg minh rang
da thure f(x) khong co nghiém nguyén.

Phdn tich. Thong thwéng voi nhimg bai toan don
gian dé chimg minh da thic khong c¢é nghiém
nguyén HS c6 thé tim cu thé ra nghiém va 1ap ludn
duge ring cdc nghiém d6 khong nguyén hodc sir
dung nhén xét: Néu a#=l la nghiém cia da thic
SO va o déu
l-o l+o

I 56 nguyén. Tuy nhién véi mot bai toan mang tinh
tong quat nhir bai toan da cho viéc tim ra nghiém cu
thé 1a nhiém vy khong kha thi. Do vidy, GV can
huéng HS dén suy nghi 1d bai todn chimg minh
chinh 1a bai toan d2 biét két qua, nhiém vy bay gitr 1a
dung 1ap luan dé chi ra duge két qua d6 14 ding. Khi
d6 HS 6 thé nghi dén ding phuong phip phin
chimg dé giai bai toan nay.

Lai gidgi. Gia sir @ 14 nghiém nguyén cia f(x). Do da

f(x), véi a la 56 nguyén thi

thire f(x) cb cdc hé s6 nguyén, nén véi moi x ta co
Fix)=(x—a).Q(x) trong d6 Q(x) la da thirc co cdc
hé s6 nguyén. :
Xét f(0)=(-a)Q(0) va f()=(1-a).0 N
Do £(0)1a sb 1¢ nén (—a) phai la s6 1é va, f11)"1a
sb 1e nén (1-a) phai la s 1¢. ‘
Ta thdy: (—a) va (1—a) dong thoi Ja s, diéu nay
vo 1y, viy didu gia sir 14 sai. Suy ra da thirc f(x)
khéng cé nghiém nguyén 14 ding (dpem).
Thi dy 3. Cho cde da thirc

A=x'y? +2x3(y? +2)+4xy+y* va B=4xy.
Chimg minh rang A= B voimoi x;yeR.
Phdn tich. V&i dang toan nay HS thuong xét hiéu
A—B va bién ddi vé& dang tong cua cic biéu thirc
khong Am hofic ap dung cdc bit ding thirc da biét dé
chira: A-B=0 hay A=>B. Tuy nhién néu dp dung
suy nghi ndy vao bai toan da cho thi viéc bién d6i s&
khé va phirc tap, nhung GV ¢6 thé huéng HS dén
suy nghi: A—B 1a da thirc bic 6 theo hai bién x, y;
la da thire bic 4 theo bién x, nhung 13 da thirc bic 2
theo bién y. Do d6 ching ta c6 thé xét hiu A—B
nhu tam thiee bic hai theo y va sau d6 danh gia tam
gidc bac hai di xét thi cé thé giai quyét duge bai
toan di cho.
Loi gidgi. D&t f(y)=A-B

TOANHOC
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=xty? + 2022 + 2)+day + ¥ —dxty
=(xt 232+ 1+ — a7 )y + 4x7,
Ta thiy f{y) la tam thirc béc hai ¢6 hé s6 cia y” 1a:
2 +1=(x2+1)2 >0 voimoi xeR.
Xét A =4{x—x)? —(x* + 22 +1).4x?
=43 = Rx® 4 dud —4xf — Bt —dn
=—16x*<0 véimoi xel.
Do vay f(y)=A—B>0 vdimoi x;velR, hay AzB.
« Khi tinh gid tri ciia da thire mdt bién c6 bic 16n ma
gid tri cia bién 1a mét biéu thirc phitc tap hodc thoa
min diéu kién nao d6 thi HS khong nén nghi dén
viéc thay truc tiép cac gia trj cia bién vao da thirc
ma can van dung linh hoat céc bién dbi dé dua da
thirc hodc diéu kién da cho thanh biéu thirc hay cic
didu kién don gian hon, thuén tién cho viéc tinh
toarn.
Thi du 4. Tinh gia tri biéu thite
B =(4x" +dx* —5x* +5x =28 + 2017

tai x o |I EOND
T2
Lai gigi. Ta co:

2D
(V2+D(2 -1

xl—i 2 - =]_
W2\ 241 2

s 2x+1=42 = 4x?2 +4x—1=0. Lai cé:

B=(4x% +4x' —x* —4x® —4x? + x +

+4xt 4 4x-1-1Y"8 + 2017
=[x (4x? +dx-1)—x(4x* +4x-1)+

(422 +4x—1)— 1] 4+ 2017.
Do d6¢ B =(-1""* +2017 =2018.

3. Rén luyén HS ky nding du dodn trong qud trinh
day hoc

MGt trong cdc biéu hién dinh cao cia tu duy sing tao
la sang tao ra cai mdi, do vy tdp luyén cho HS thoi
quen du dodn ra cdi méi la mot trong nhimg yéu céu
cao cia qua trinh tu duy.

Cé GS. Nguyén Canh Toan da viét: “Dimg nghi
réng “mo mam” thi co gi la “sdng tao”, nhiéu nha
khoa hoc lém phai dimg dén né. Khong day “mo
manm” thi nguoi thong minh nhiéu khi phai bo tay chi
vi khéng nght dén hodc khing biét “mo mdam™.
Trong bai todn chimg minh BDT, bai toan tim
GTLN, GTNN cua da thirc co diéu kién cta bién,
ching ta cé thé dua vio diéu kién cua bién dé dy
doén ra nhimg méi lién hé mai, tir d6 dat an phu va
dua bai toin vé dang don gian hon ma ¢é thé danh



gia duge trye tiép khong cén s dung dén céc kién

thirc cao. .

Thidu 5. Cho x+ v+ z=3. Chieng minh rang
Xyt xy+yz+azz6 ™)

Phan tich. Tir diéu kién x+y+z=3 va yéu céu

phai chimg minh (*) ta ¢d thé dir doan dang thirc xay

ra khi x=y=z=1, din dén ta At x=l+a,

y=1+b (voi a.bel) thi z=1-a-b. Khi dé yéu

ciu chimg minh tro nén don gian hon: BDT can

ching minh tir 3 bién x, v, z vé 2 bién a, b.

Lai gidi. Dat x=1+a, y=1+b (véi a,beR) thi

tir diéu kién x+y+z=3 tacod z=1-a—-bh.

Khi d6 x2 +y2 +22 + xy+ yz+xz

=(l+aP +(1+b)2 +(1-a-h)°

Hl+aWl+B)+(0+b)l—a-b)+(1+ail-a-h)

2 - 2 2
=[a+—g—] +3{: +626 (do [a-z-g) 210, 3b =0

Tz
v moi a, b).
b :
; = =1 ]
Dau “=" xay ra < a+2 IO<:::> o , khi do
h=0
b=0
x=y=z=1. Viy voi x+y+z=3 thi x*?+y>+22

Thi du 6. Cho a+b=c+d. Chimg mink’,
c*+d* +eod z3ab. & 2
Phan tich. Tir diéu kign a+b=c+di¥i'yéu ciu
phéi chimg minh ¢? +d? +cd > 3ahOTa c6 thé du
doan dang thirc xay ra khi a =8 =e=d. din dén ta
dit c=a+x thi d=b—x @& xeR). BT cin
chimg minh tré nén don gian hon (chuyén tir chimg
minh BDT 4 bién sang BDT 3 bién).

Léi gidi. Dit c=a+x (véi xeR) thi tir diéu kién

a+b=c+d suyra d=b—x. Taco
c+drved=(a+xP+(h—x)P+(a+x)(b—x)

2 2
=fa—b+i] +2 4 3ab > 3ab

L 2
2 3 )
(do (amb+%] 20, <=2 0 v6i moi a, b, ).
X iy
B ay i ”‘b"f‘[’a{“—b,khidé
x=0 el

dAi=h=p=d.
Vay voi a+b=c+d thi ¢?+d?+ecd>3ab, ding
thicxdy ra < a=b=c=d.

Thi du 7. Cho chin s6 x|, X3, ...

xoe =Tl s 102 00 9 ¥a- 2] $ 05 Fiabag =0,

., Xo thoa man

Tim gid i lom nhdt ctia P = b X o il
Lai gidgi. Ta co
] 2
4x} =3x, +1=4(x, +I)(J|:I _E] 20, vi x; z2-1.
] »

4x3—3x, +1=4(x, + ljn[,wf2 _E] 20, vi x;, 2-1

2
4x3 —3x, +1=4(x, + l}[xg —%] 20, vixy2-1.
Cong vé vii vé cua cac BET trén ta duge:
A7 + 23+t X3 = 30X, + Xyt 2, )+ 92 0.
Laido x) +xd +..+x3 =0 nén
=%+ % .. Fx;53.

Dau “=" xay,

iac:- mot trong chin s6 di cho bfing
(— 1) va 'S8 con lai déu bing %

V@ym;{xf’ =3 < mot trong chin s6 da cho bing

Ry g ¥ P 1
(=17 vé tdm 50 con lai bang nhau déu bang B

% Nhén xét. Ta thiy sy mo mam, dy dodn va xuét phat

tir da thie 4x3 —3x+1. Véin dé dat ra 13 tai sao
khang phai tir mét da thirc khac? Co s nio dé tim ra
duoc da thire 4x3 —3x+17Ta co thé tim dwoc da
thirc tong quat dé giai bai toan tong quat hay
khong?, ... Tir gia thiét va két luin cia bai toan
ching ta bugc phai tim moi lién hé giira
(- by} vl [ b el Muén viy, ta
phai tim moi lién hé gitta cac sd x, va 2.

Pat x3 +ex+d=(x+a)x+b)?. Khai trién rdi déng

4 T 5 e ] cris 3 2 -_I. 3
nhat hai vé, ta duoc: b= 2“’ c= 4a : d—4a.

Tir do ta co:
)
3 1 1
e Ry < r gt -
X 4&' x+4a (x+a][.r Za] =0
vdi moi v =—a, hay
1 2
4)1‘-‘-—3(;3.r+a-‘=4(x+a)[x~§aj =0 ™

voimoi x=—a.
Do xe[-1;1] nén chon a=1 la gia tri thudn loi
nhét dé co (*).
TOAN HOC
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Khi @6 4x -3x+120 véi x2-1, va diy la méu
chdt ciia bai todn cu thé dd cho, con déi véi céc bai
todin téng quat thi diéu mau chét s& 13 hé thic (*).

Ta ¢6 bai toan tong quat: Cho cde sé x; €[—mm],

voi i=Ln va xi+x3+..+x)=0. Tim gid tri lon
nhdt ciia biéu thirc P=x, +X,..+X,.

4. Gilip HS sdng tao ra edc bai todn mdoi dwa trén
bai toan da biét hodc phdt hi¢n ra ing dung mdi
cua mt két qua bai todn

Dé gitp HS co duge tu duy sing tao GV nén tao cho
HS thoi quen tao ra bai toan mdi dua trén bai toan da
biét bang cach thay ddi céc yéu to hofic khai théc cac
g dung cia bai todn da biét dé giai quyét cdc bai
toan quen thudc mét cach hi¢u qua hon.

Thi du 8. Xudt phdt tir bdt déng thire

m? +mnu+n® =0 vdi moi m, n.

e Néuthay m=x—1;n=1-y thitacé:
(.1'—1}2 +(x—-1](l—y}+(]—y}2 =0

oty —xy—x—y+120.
Khi da ta cd bai toan 1: Chimg minh ring

24y —xy—x-y+120 vdi mpi x, y.
Va tiép tue ta c6 thé cho m, n 1a nhimg biéuithirc

khéc nhau, ... ta s& duge nhig bai todn mdi,

“ Ti:{m—nF >0 taco:

A

(mz + mn +rﬁJ(m—n)2 26
cj[mz +mn+uz][m—n:||[m -n)z0

c::»[m3—n3J{m—n]20-::>m4+n42m3n+nm3,

Ta c6 bai toan 2: Chimg minh ring
a* + b* Zza’b +ab’ viimpia, b.

» Vi bai todn 2, trong tir ta co:

b*rcot2bc+be® vi at +c* 2@ +acd. Khido:
2(a* +b* +c*)2a? (b+c)+ b (c+a)+c?(a+b).
Néu a, b, ¢ khong 4m ta c6:

b+c22vbe, a+c=2ca, a+b=2ab.
Khi d6 ta co bai toan 3: Clhumg minh rang
at + bt + ¢4 2 a?Jbe + B3 Jea + 3 Jab

vari moi a, b, ¢ khong dm.

TOAN HOC
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« V6i bai toan 2, néu thay a=x2,b=y? véi x,y#0,

ol (P + 02 202 P L 2 (2P
o x3 +y8 2 x0y? + x2y0
= 38

it
t—=——>2xt+yt o —+
x2y2

x?y? ; o

¥ ) g
I—QEI + ¥,

Khi dé ta c6 bai toan 4: Chimmg minh rdng vdi moi

6 }Iﬁ
x,y20 tacd: x*+y T
L
o Tl x* +y5 240y + X?y° taco:
4 A 2 y2 x? 4 2 S
Bl a0 aB o d ) e
}|4 an }-— xz } X } X

Khi dé ta c6 bai toan 5: Chimg minh rang, voi
xy =0 ta luén co:

P AR
— Y —+— |+ —+

T
yore (2 22 ¥
Va tié_p,luc Bang cach thay m, n, a, b & cac BDT trén
bai<phimg bidu thire, gid tri khic va ding mdt so
thao tac k¥ thuiat nhy: Nhin hai vé cua BDT voi 50
khong dm; chia hai vé ciia BDT cho cing mdt sb

Lo
X

* duong, cong timg vé nhiéu BDT cing chiéu, hay

thém hozic bot di hai vé cia mot BDT véi cling mot
50, ... thi ta s& thu duoc nhiéu két qua hon.
Thi du 9. Ta ¢6 hing ding thirc:

=

(a+h+{') =al+ b+t +2ab+2bc+2ac (%)

Néu chi quan sat déng thirc (*) trong trang thai tinh
thi qua thyc kho c6 thé rat ra duge mot diéu gi thi vi
ngoai tinh cin d6i ciia né. Néu ta nhin ding thirc (*¥)
voi trang thai dong, nghia la ching han thay céc ddi

tuong a, b, ¢ bai % %, -:- gl fa ot g Hhave:

111 2~L+L+L Z.2:2
a b ¢} @& b ab  be
ol 1 2(a+b+c) (%)
b abe

Trong (**) ta cho a+b+:‘=0, ta dugce

hai L LR R
a b ¢ at B R

Khi d6 ta c6 bai todn 1: Chitmng minh rdng: Véi abe # 0
va a+b+e=0 thicd ding thirc




L ol

L s W b
at b 2

Lo =il

a b e

(1)

« Tir bai todn 1 va véi nhin xét:
(a +b}2 =[—{a+b)12 v —(a+b)=c,
ta c6 bai todn 2: Chitng minh ring vdi abla + b) £ 0 ta
co dang thire:
el LSS
Jﬁ b (a+b)

« Tir (1) khi ta thay @, b, ¢ béi bd 3 sb

kg
a b a+b

@

a'h’ \la

vdi ab(a + b) # 0 ta co ddng thirc:

L (l +%] ta o6 bai todn 3: Chiimg nuini réng

gr gy =‘a+b—ﬂ (3)
(a+b)' a+b

o Tir (1) va diing thitc (a—b)+(b-c)+(c-a)=0,
vai a,b,c e} khdc nhau ting déi mét, ta co
| L Ar g il Bl
V(a=b (b=cf (c-af |a-b b-c c-a
Khi dé ta ¢6 bai toan 4: Cho a, b, ¢ la cdc 56 hitu 1i
d6i mét khde nhaw. Chimg minh ring
1 1 1
= =k =4 .
\/(a—b} (b=c)  (c-af
1) 1}

: ; 1 d :
* Ap dung (2) va do aﬁ—2+b—l—m>0 nen ta co

el

lér 56 hitu ti;

CER  Ra RRR T o Ml
at b (g apr) @ B a+b’

Khi d6 ta cé bai todn 5: Rt gon biéu thike sau:

goad ot SR R G el
at +h? {a+b]2 at b (a2+bz)2‘

e Vil+(n=D+{—m)=0 véi nel nz3 nén

1+;+L—1+L_l

V' (n-12 n? n-1 n’
Khi do

1. 1 1 1 | 1
T i e B (e i
5, [+2 3J+[ +3 4]+...+{1+n_] nj

=(n—2}+%—£.

Ta c6 bai toén 6: Tinh Sy, biét

5, =J1+-—I-+-l-+\/l+i+i+m+ 1+—l—+-1—.
5 2 ¥ ¥4 (n—1@ n?

Thi du 10. Tim da thiec bdc ba fix) sao cho
Fx)= flx=1)=x2. Ap dung hay tinh tong:
T=12+22+..+n2,

Léi gigi. Vi da thire f{x) 1a da thire bic ba nén flx) cé

dang f(x)=ax®+bx?+cx+d (a=0).

Tir diéu kién f(x)— f(x—1)=x2, tacé:

ax® + bx? + oxt d—[a(x =10 + Bx -1 + o(x = 1)+ d] =42

od P —(x=1F1+ A2 —(x - 1P+ dx—(x-D]+ d—d=x*

Salx—x+1][x2+ x(x—D+(x-1)%]
+bx—x+1][x+x=1]+c[x = x+ 1] = x2

Sax?+ x(x-D+{x=121+b[2x =11+ c=x2

& 3ax2+(2b-3a)x+(a-b+c)=x

Ap dyng phuong phap hé sb bat dinh ta co:

g

3g=1 ?
2b=-3a=0 < E}=E.
a—b+f:u 1
('=€

Viy f{x)=%x-‘+-%—x1+éx+d (d tiy ¥).

»Ap'dung tinh tong: T =12 +22 +...+n?.
T x2 = f(x)— f(x—1), cho x lin lugt céc gid trj 1,
2,3, ...n taduge:

12=f()- fA-1=f1)- f(0)

22 =f(2)-f2-D=f(2)-f(1)

n? = f(n)— f(n-1).
Dodé T=12+22 +...+n?

1 I an+D@2n+1)

i T
=fm-fQ)=gn*+on?+en :

Nhir vy thong qua bai toan tim f{x) goi cho ta cich
tinh cac tong trén khd don gian. Bing phuong phéip
twong tu, ta co cac bai todn:

1) Tim da thirc bic bén Ax) sao cho f(x)—flx-1)=4.
Ap dung hay tinh tong: T=13 +23 + ...+ n3.

2) Tim da thic bic nam f{x) sao cho f(x)—fx—D=x"
Ap dung hay tinh tng: T =1% + 24 + .+ n*,

Su phat trién tr duy néi chung va tu duy sing tao néi
riéng trong mon Toan o THCS khong chi trong néi
dung da thirc va img dung cua da thirc ma con co thé
théng qua cac ndi dung Toan khac. Do do, trong qua
trinh day hoc mén Todn & THCS GV nén tin dung cic
co hoi c6 thé dé phat trién tr duy cho HS nhim ning
cao hiéu qua day hoc.
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PHU’UNG PHAP

GIXT TOARR

4t dang thirc (BDT) véi ba bién sb dwong 1a mot
% ddi twong thuong hay gap cdc ki thi hoe sinh
gioi. Trong bi viét niy, ching ti xin nhin manh mdt
két qua dep ¢6 nhiéu img dung trong 16p céc bai todn
BDT véi ba bién dueng va o tich bang 1.
1. MOTKET QUA DEP
Cho a.b,c 13 cic sb thuc duong. Khi do ta c6 cic
BDT sau

a b c¢_a+b+c
S —zx—— (0.1
2 b+r,' a Jabc L.
> b a+b+e
b ZpEpEas L 0
) Tepraztt (02
Chimg minh. Ap dung BDT Cauchy, ta c6
a a b a? 3a
3i—= ;
Pl e

Tuong ty ta cling chimg minh duge
b b e as3h : i)

—t—F+—=
Yabe

FE TR Al
Cong cac BDT trén, ta thu duge B
%

3[E+h+
' T L

B L arate

b ¢ a Yabe

Sir dung ¥ twong trén dé chimg minh két qua (0.2)
xin danh cho ban doc nhu bai tdp tr luyén.

Trong trwong hop dac biét, a,b.c la cic s6 thue

dwong thoa man diéu kién abe =1. Khi do ta c6 cic
BDT sau:

.
o TP o .
a) b+(‘+a_a+b+c (1
S e @)
2y :
Ngoai ra khi a,b,c 12 cée so thuc duong thoa man
diéu kién abc =1, ta con cac két qua sau
a) E+-'£1+£2(?;‘:l+.-':-r.'+c'ar (3)
b ¢ a
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AN SAU NET BAT DANG THC BEP

: CAO MINH QUANG
(GV THPT chuyén Ngiyén Binh Khiém, Vinh Long)

b) S+f:25 b 4betca )
et O
Ching minh. Ap dung BDT Cauchy, ta c6
d.bh

EJF(‘ —>3./ =3Ya’h’ =3ab.

Tuong tir ta cling chitng minh duge - +E+E 238
e

én, ta thu dugec BET
34_.':.): +%]:_> 3(ab+be+ca) hay

e .r,+ zab+hbec+ca.
h £

Két qua (4) duge chimg minh twong tu.

Trong tit ca ciac BDT (I) {2} (3), (4), dang thirc xay

rakhi vachikhi a=b=

Bay giér ta s& tim hiéu nhfrng thii vi 4n sau cac két
qua dep nhu trén.

2. UNG DUNG

Bai todn 1. [APMO, 1998] Cho a.b.c la cdc 56
thue duong. Ch:é??g minh a'cjrrg

% | :
a a+bh+e
[1+ - | 1—— I+ =221+ 1
. b ,-'||k | | L Yabe

)

Léi giai. BDT can chung minh twong duong BBT:
a+b+c

£+£+£ + £+E+£ }2

B c a b) = Yabe
Sir dung két qui (0.1) va (0.2) ta suy ra BPT cin
chimg minh.

Bai todn 2. Cho tam gidc ABC co d¢ dai cac canh
la a,b,c; R.r,p ldn lupt la ban kinh duong tron
ngoai tiép, néi tiép va mika chu vi ctia tam gide.
Chimg minh cdc BDT sau

I EL

g el B b
a) b £ 'a 44;1:‘!\?



b) b+:—a f+a—§ a-*.—F?—c'?_ j-,--
ca—8 arb-e Dte—a i pr?
lan’.} [an‘g [an% AR +1

L1y BN T G
" . LR te 1|l =1
tan 3 lmz tan2 NP

Léi gidgi. St dung két qua (0.1) két hop véi cac két
qué dudi déy ta s& duge cic BDT can chimg minh.
a) a+b+ce=2pabc=4SR=4prR .

b) (b+c—a)+(cta-b)+(a+b-c)=2p vi

1687 1607 g
+bh—c|| b+c—a)|c+a—b)|=————= =8pr-.
il e ) (a+b+c) 2p i
c) tan%ﬂangﬂ %_4;‘{;:‘ Vi
AR ARG e
d) la.n“i'lﬂ.ﬂ?[aﬂi E
tan% tan—% tang 4R+r _4R+r
Suy ra iy T2 ==
tans tany  tans  {p NPT

Bai todn 3. Cho a.b.c la cdc 56 thye dwong thoa

man abc =1, Chimg minh rdng
il E e L:_u:;.
b ¢ a a+b+c

Léi gigi, St dung BPT Cauchy, ta co
a+b+cz3Yabc =3. a
Sir dung két qua (1), tiép tuc két hgp BDT Gatichy.

”‘%,f
L Za+b+c+ o7
b ¢ a a+b+c Sl
_a+b+c at+b+c a+b+c o O
S a8 3 3 % ax!
(a+b+c) 3 \Zﬁ :
) LI .
i[ & (a+b+c)

Piéing thirc xay ra khi va chikhi a=b=c=1.
Bai toan 4. Cho x, v,z la cde 56 thue dwong. Chimg

LS

Eagi g

+z z+x x+y 2°

minh rang » .
Péing thire xay ra khiva chi khi x=y=z

BT nay dugc A.M. Nesbitt phat biéu lan dau tién
vao nam 1903 wén tap chi “Educational Times™ va
ngudi ta thudmg goi 1a BDT Nesbitt. Day 1a mot két
qua rét dep, va la mdt vi du kinh dién cho viéc thé
hién mg dung cha cdc phuong phap chimg minh
BDT. BDT Nesbitt da dwge rat nhiéu nguoi quan
tAm va tim cde cach giai; hién da co trén 50 cich
chirng minh khic nhau cho bai toan nay. Trén Tap
chi Toan Hoc Tudi Tre s6 358 {thang 4 — 2007), tic

gia Vi Dinh Hoa cling d3 gidi thigu cho ban doc mét
tong quat coa BDT Nesbitt, d6 chinh la BDT
Shapiro duge phat biéu dudi dang sau:

Voi mei x 20,x +x,,>0(i=12, ...n],.r"“ =X,

: - X n
thitacé ) ————=—.
; : Ul
Dang thitc xay va khiva chi khi x, =x, =...=x_.
Sau diy ta sé cung tim hiéu mdt cach chirg minh rét
dep cho BDT Nesbitt.

Loi gidi. D3t a=%,b=1%,c=% thi abe>0abe=1.
BDT Nesbitt duge viét lai la
a b i 1

T A
S 2(aPb+bie+c? a)z(a+b+c)+(ab+bc+ca)

= 2[“ b %]2(a+b+(.-]+(ab+bf+ca).

BDT nay ludn ding theo cac BDT (2) va (4).
Bai todn 50RO a.b,c

min d1c1§9' >

i€ abc =1. Chimg minh ring
a*+b' +c'+322(ab+bc+ ca).

la cic s0 thyuc duong thoa

i. Trude hét, p dung BDT Schur, ta c6

S0 D 40 +3abe 2 (@b + Be+ a) +de+ b+ Pa).
v Vai abe=1

, ta thu duoc

# r] (a i h}
—t—t— || ==+
P ;
Nhung theo cac BDT (2) va (4) ta co:

£ :
L —+ F)+(5+1+E]z 2ab + be +ca).
\ £ b i R

Bai todn 6. Cho x,v,.z lacac 56 thie diremg. Chiing

a-‘+b-‘+c--‘+32[

minh ring (x% +2yz)(y? +2zx)( 22 +2xy)
= _r}':(.r 4 2:){_\' + 2.\'){ z2+2y)
Lo gidi. Chia hai vé ctia BPT trén cho +?y?z?, taduge

[1+2£](1+2;—f)[|+2£]z[l+2£][1+25](1+2£].
- | 2 X z ¥

Pt a:f,b:-}.ﬁ:f thi a.b,c>0
BDT trén tro thanh

(I+2-§}[l+2%][1+2%]2(]+2a}[1+2b)(l +2¢)

a b b
@[E+c +ﬂ)+2[ +b+5]

>(a+b+e)+2(ab+be+ca)
Theo cac BDT (1) va (4), suy ra BBT cudi ding.

TOAN H
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Bai todn 7. Cho a.b.c lé cde s6 thiee dieerng thoa
man diéu kién a+b+c =3. Chimg minh ring
hlib . c'j:-c' i a’ :—a }%
Lt gidi. Ap dung BDT Cauchy, ta c6
3=a+b+c=3abc = abc<l.
Két hop BDT Schwarz va cic BDT (1), (2) ta cb

e

a " b
2 2 2
°+b ct4+c a*+a . b+E i L
b ¢ a
2
a b ¢
(3*?*5)
¥ & B e
I{a+b+c}+[—+—+—]
hey e e
e GO L bc
+=+= gk oigdbe
i [b < “J :b+c+a>3 i omo 3
“fa b c\fa b ¢ ST 2
[5*?*5}’[3*; a]

Bai todn 8. Cho a.b.c la cdc 56 thuc dirong thoa
man diéu kién abc = 1. . Chimg minh rang
a 2 b i ¢ >
h*(c+1) r'l(aH} a’(b+1)
Lai gidgi. Két hop BDT Schwarz va cac BBT (1), (2),
ta nhan dugc

a s b b ¢ :
b? (a+ ]) ct (a+1} al (le—_i}ﬁ———

A b, 8
b ¢ a

- a(c+1)+b(a+1)+c(b+1)

z 2
a b ¢ a b
B [E+E+EJ ) (-E+f+a)
(a+b+c)+(ab+bc+ca) ab c)(ab ¢
boesalt b a v

2| L

L
b

Mr'\!'::-

> S
2 2
Baitoan 9. Cho a.b,c g cdc 56 thue diromg thoa mdn

éa b

diéu kién abe =1 Chimg minh rang athece 21,

36 OO ssas0wsom

mdn diéu kién xyz =

Léi gidgi. BDT cin chitng minh tuong véi
L
b
Xét ham sd f(x} =xlnx,xe ([}+oo:| :

.alna+l.blnb+l.clnc20.
& a
Khi d6

f (x}:]nx+l,f (x)=}
Suy ra f 13 ham 15i trén {0,+¢o}. Ap dung BDT
Jensen tong quat, ta cé

—l—ﬂlna+l‘blnb+l.r}inc
b c a

LML

i MR
& m 8 g ¥ o
8 ¢ alb e a
[T o O
b ¢ a B
hay — alna+~.blnb+ ] clne

b

"4 ﬂ+b+r
a. el & e a ariahi L
>lep—t— |In| ——— |2 +—+ Inl=0
{L‘l % a] ca+ab+be b ¢
Bai todn 10. Cho x,v,z la cde s6 thue dwong théa
8. Chumnmg minh r&ng

x+y+z_x+2 y+2 z42
2 Ty+2 z42 x+42
1 _ama & ' 5 X ¥ z 3
Léi gigi. Bang cach dit a=—,b==,c== thi
Z 2 2
a,b,c>0,abc=1 va BBT tro thanh
a+l b+1 c+1
s +
S i e

hay [a+b+c‘)(a+l)(b+l)(c+ 1)

2(a+1) (c+1)+(b+1) (a+1)+(c+1)’ (b+1).
Sir dung phép bién doi dai s, ta dua vé dang tuong
duong 1a abc(a+b+c)+(a*b+bc+cla)

~2(a+b+c)+3abc-320.
Vi abc =1 nén BDT trén cd thé dua vé dang

a b ¢
-+ = +b>a+b+::

iw,
BDT cudi ciing chinh 12 BDT (4).
Ding thirc xay ra khi va chi khi a=b=c=1 hay
x=y=z=2.



Bai toan 11, Tim gia tri ldn nhat cia 50 thiee dicomg
T sao cho voi mei a.b,c duong va thoa man diéu
kien abe =1 thi BET sau luon ding

a+b | b+c

|"J‘(2+fa') {‘{2+h)+a[" +e)

cC+a

Loi gigi. Cho a=b=c¢=1, ta c6 T<2. Ta sé
chimg minh 2 1a gid tri 16n nhét c6 thé ¢6 cla sb
thwe duong T, hay ta phai chimg minh wvéi

a,b.c>0 va abc=1 thi bit ding sau ding

a+b L b+c i c+a
b(2+a) c[2+b) a(2+c}_
Sir dung BDT Cauchy, ta co
a+b " b+c ,_Cta
b(2+a} c(2+b) a(2+c)
[atb _b+c c+a _, (a+b)(b+c)(c+a)

N b2ra) (2+b) a2+e)  \(@r2)(b+2)(c+2)
Pé két thic bai toan, ta chi cén phai chimg minh

S‘j{a+ b)(b+c)(c+a)

V(a+2)(b+2)(c+2)

=2 hay

27(a+b)(b+c)(c+a)28(a+2)(b+2)(c+2).
< dbabe +27(a*b+bc+cla)+27(ab® + bc +ma} l
—16(ab+bc+ca)—-32(a+bc}26420
< 27(a*b+bc +c%a)+27(ab® + he -'F,cé'.z)
-16(ab+bc+m]:32(a.+.b+c]—]820
@27(§+b g]»,z?[g i’ %]
—16(ab+bc+ca)-32(a+b+c)-1820
Six dung céc két qua (1), (3), (4) va BDT Cauchy, ta c6:

b
3 2?[2 a]zi?[a+b+c)

il
5[%+%+;J25(d+b+c'}

b
. ]6[6 +?;'+ a}’ 16({ab+ be +ca)

. 6(E+£+£}213
AU T

Céng cic BDT trén ta thu duge diéu phai chimg minh.

BAI TAP
1. Cho tam gidgc ABC ¢d d¢ dai cic canh 1a a,b.c;
R.r.p lin luot 13 ban kinh dudng tron ngoai tiép,
ndi tiép va nira chu vi ctia tam gidc. Chimg minh cdc
BDT sau

) cot cotf cot€ N

a -

cots  cotf cotd Vr* -~

b sin? 4 ain? 2 ain® < > (2R 2
)-13 = 3G . 1"( "r}'Rz‘
gin®= ' gind Subaint r

2.Cho céc $6 thue dm:mg a,b,c thoa min abc=1
va 50 thue n <3 . Chimg minh rfmg

R L

b a a+b+c
3.Cho a,b,c 1a céc sb thyc duong thoa dicu kién
abe =1 . Chimng minh ring
Sat b c 21-
B8R +E,

23+n.

+a +aq 2

4.Cho a, b & cac sb thire duong thoa man diéu
kién abe SJ9Va n 12 mét s6 nguyén duong. Chimg
mirh@@ng a"*'b+ ble+cla = ath+ bie +ca.
54Cho a.b,c 1a cdc sb thyc duong thoa man diéu
kién abc =1 . Ching minh ring

b

5+%+;+%2[1+a)(1+b)(1+c].

6. [Moldova, 1999] Cho a,b,c la céc sb thire duromg.
Chizng minh réng

ah 4 he = ca g b e
c(c+a) ala+b) b(bﬂ') c+ta b+a c+b’

7.Cho a,b,c 13 céc s6 thyc duong thoa min didu
kién abc =1. Chimg minh réng

a+b b+ Jc+a>
b+ c+1 a+l —

8.Cho a.b,c ]a cac s6 thye duong thoa man diéu

kién abc=1. Chirng minh rﬁng
53

a
\[b+3 +Jc+3 N 7
9.[T7/375, THTT] Cho k
a,b,c la cic sd thye dwong thoa man diéu kién

abe <1 . Chimg minh ring b_a+£+_—ﬂ+b+f
10. [T4/376, TH&TT]Cho a,b,c 1 cic sb thuc

duong thoa man didu kién abe =1 . Chimg minh ring

13 s& nguyén duong va

%+%+%2%[a+b+c—l}.
TOANH
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TIENG ANH QUA CAE BAI TBAN

Bai sb 21
Problem. Construct a function such that its graph  graph to the right 0.5 unit. Therefore, the following
has 4 (and only 4) following asympioies: function
y=-3y=2;x=0;andx=1. 2 ifxz1
flx)=14-3 ifx <0

Solution. We will construct a function as follows snn(z—05) otherwise

£ s will satisfy the requirements
: i ents.
fx)=14-3 ifx <0 4
otherwise Question. Can we construct a function f(x) such
It is clear that lim f(x)=2 and hm f( x)=-3. that its graph on [0 ; 1] has infinitely many vertical
Fte asymptotes?
Then by definition, its graph wxll have 2 horizontal TU VUNG
asymptotes y = —3 and y = 2. We now focus on " .
“vertical asymptotes”. We will use the trigonometry  graph : d0 thi cua ham so
; ips. Bl s symprote : tiém cd
function y = tanx, “I o x <2 since its graph has o !,”‘r : {, i an
2 2 horizontal asympiote @ dudng tigm cén ngang
vertical asymptotes x =—~ and x =T vertical asymprot du'cmg; tiém can' ding
2 2 trigonometry fumction  : ham so lugng giac

similar to the requirements. We need to change from : chu ky (ham s6)

period

( - TrJ to {0 ; 1). To do that, we replace y = tanx f 3
22 NGUYEN PHU HOANG LAN

by y=tann(x —0.5). We multiply by wto adjust the . % (Trieomg DHKHTN, DPHOG Ha Noi)
period from 7 to 1 and we subtract 0.5 to shift the \

Bai ton. Tinh tighplwn | = | “r_‘

dlx—a

Lév gidgigChing ta sit dung phuong phép bién ddi bién sb. Ta can xir Iy phin
“cap thic”, cy thé 1a bién ddi Vix—x* = (1—x). Dang cla cin thic v

—ldmang thay doi [ ﬂ cua x goi cho ta cach dat x =sin®(1), voi IEL. 3]

Vi phép bién ddi nay thi dx =2sin(r) cos(r)dr , tir dé
3 2sin(f) cos(i )dt _?J'Zsin(r)cos(s)dz L[ E_m|_
Isin(z)1.1cos(r)! sin(fcos(t) \3 6

2sin(r)cos(r)dt

T
¢ Jsin? (1)(1 - sin? (;})

=
4

I S
G\-|=1_‘

I
(chi y r%ng dotachen = [%%} nén ca hai gia tri sin(r) va cos(z) déu duong).

Lueu j. Chiing ta c6 thé sir dyng k§ thuat “thém bot dé thank mgt binh phirong” sau d6 sir dung phuong phép dbi bién s6

3 " dt :
dé quy tich phan ban dau vé dang j T vi ¢6 thé tinh tich phin nay théng qua sin™'(r) .

Nhén xét. Cac ban sau co bii dich tot, giri bai som dén Toa soan: HA N§i: Nguyén Hiremg Giang, 10413, THPT Ngoc
Tio, Phiic Tho:; Hii Dwong: Newvén Pang Son, 11A, THPT Nam Sach, Nam Sdch; Nam Binh: Vi Thi Djep, 11 Toén 2,
THPT chuyén Lé Héng Phong; Thira Thién Hué: Phan Cdnh Minh Phudc, 11 Toan 2, THPT chuyén Quée hoc Hué,
TP. Hué; Bén Tre: Lé Ngb Nhét Huy, 10A1, THPT Lac Long Quén, TP. Bén Tre,

TOAN HOC .
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GIAI PAP:  LOI GIAI NGAN GON !

(Dé ding trén TH&TT s6 476, thang 2 ndam 2017)
Phin fich. 1) Trong PT cia d,.d, déu ki hiéu tham so
la ¢ nhung ta phai hiéu ring hai gid trj 7 d6 hoan toan
ddc lip véi nhau. Khi goi A=And B=And, thi A
la diém thude d, (mg voi gia tri r=a, con B la diém
thufc d, mg véi gid tri +=b, chuachic a=bh. Vi thé

viéc goi toa dd cua diém 4, B cung phu thudc vio
chung mdt tham sb ¢ din t&i  viec tinh

AB = [—3!:—[ +3r;~4r} la khéng ding.
2) Néu AB=0 12 mét vicp cia A vi A di qua

M(1;0;5) thi duémg thing niy c6 PT tham s
=14 Xl
y=ygpt (e R). Do &6, néu trong 1o giai trén, gia
z=5+zf ;

sit viéc xdc dinh AB= (-36-1+3—41) la m@ w‘tcp

cia A la ding thi PT tham s6 ma ban hoe amh do thu
duge ciing khong ding. ;

L gidi ding. Goi A(l +2a;3- 2a;1+-b.]l;-.= ﬂ. i,
B(1-b2+b1-3b)=And,. VigAB:M thing hang nén

=(2a;3-2a:a-4) vA MB=(-b;2+b;—3b—4)
cung phiromg, tirc 1a

2a(2+b)=-b(3-2a) oy
2a(-3b—4) = —bla—4) o1 3.
(3-2a)(-3b-4)=(a-4)2+b) |b=-13

e s et
Lic nay MB =ﬁ(4;ll:—]8):>

x=1+4t
y=1lr
z=5-18¢

Cich khde, d, di qua M (1;3:1),
W =(2-%1); d, di qua M,(L21)., c6 mdt viep
i, =(~1:1:-3). Goi (P) lamp chira M va d,.

i=(4;11;-18) 1a mét

vicp elia A. VAy A ¢o6 PT (reR).

co moit viep

Ta c6 MM =(0;-3:4)va 7= {MM::] (5:8:6) 1a
mdt vipt cia (P). Goi (Q) lamp chia M va d,.

Ta co W=(0;—2;4),[m@]=(2;—4;—2} nén
iy =(1:=2;-1) 12 mdt vipt cia (Q). Vi A=(P)n(Q)
i =[ 7.7, ] =(4115-18) 1a mét vtcp ciia A.

x=1+4r
Viy A c6 PT thamsé {y=11r

z=5-18

=
LI X1
E Il

(rel).

Nhiin xét. Chi 6 ban Neguvén Trung Kién, 11 Toén 2, THPT
chuyén Qudc hoc Hué phat hién duoc sai 1am va dua ra cich
gidi dimg.

KITHIVI

BAI TOAN LUY THU/A !

Trong«gief b3 tép liy thira & l6p 12AL. Thay gido cd
neul‘ﬁi thp sau: Ruit gon biéu thirc

c-(i-A][1of 5

vai x,y>0,x#y.

=

2

Sau khi ghi bai tip trén bing, ban Tdn lién xung phong
I8n bang giai. Sau diy 1a 1ai giai cia ban Tdn

Bai giai cua Tdan: Ta co

=]
24z 3 ' \ 2T
LA L L 3 —x3
K:[IB—}IRJ {_r]—y!) b !A
}3

5
A .
=
S—

Il

1 1y 1 1yE 2 1 1 3 i 1 -3
=J:[I§_}|§] [Iﬁ_}li] =J{13-}r3] [X]—-\l}] =

Khi Tén giai xong, thdy gido hoi lép c6 nhan xét gi? Ca

16p kiém tra lai va di dén két luan 1oi giai cua Tdn la

ding. Thay gido noi 1o gidi cua bai todn ndy chua

ding. Céc ban hay giGp céc ban & lop 12A1 tim chd sai
trong 1&1 gidi trén nhé.

NGUYEN ANH VU

(GV THPT Nguyén Binh Khiém, Hodi An, Binh Dinh)

TOFINH C
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' d » XUAT BAN TU 1964
™. Tap chi TOAN HOC v TUOI TRE i
$d 1, Hoang Dae Thiy, Ha NG

I_I) Mmh:emums und Yeuﬂ‘ Hu,gu:me DT Bién 1ép: 04.35121607, BT - Fax Phat hanh, Tri su: u,aaizqm

Email: toanhociuitrevielnam@amail.com

BAN €O VAN KHOA HOC CHIU TRACH NHIEM XUAT BAN
Farvri : Chu tich Ha1 déng Thanh vién
GS. TSKH. TRAN VAN NHUNG NXB Gido dye Vi#t Nam
T5. NGUYEN VAN VONG NGUYEN BUC THAI
GS. DOAN QUYNH Phé Téng Gidm doc phu trdich NXBGD Viét Nam
PGS.TS. TRAN VAN HAO HOANG LE BACH

Phé Téng Gidm déc kiém Tdéng bién tap
NXB Gido duc Viét Nam
TS. PHAN XUJAN THANH

HOI PONG BIEN TAP

Téng bién tap : TS. TRAN HUU NAM Thu ki Toa soan : ThS. HO QUANG VINH

TS. TRAN DI'NH CHAU, ThS. NGUYEN ANH DUNG, TS. TRAN NAM DUNG, T5. NGUYEN MINH DUC, T5. NGUYEN MINH HA,
TS. NGUYEN VIET HAI, PGS. T5. LE QU(}(L HAN, ThS. PHAM VAN HUNG, PGS. Ts. vU THANH KHIET
GS. TSKH. NGUYEN VAN MAU, Ong '\(_ul’YEN KHAC MINH, TS. PHAM THI BACH NGOC, PGS. TS. NGUYEN DANG PHAT
PGS. TS. TA DUY PHUUNG, ThS. NCU‘{E‘QTI-IE'H-L"-\LH. GS, TSKH. DANG HUNG TﬁAﬂG PGS. TS. PHAN DOAN THOAL Ths. VU
KIM THUY, PGS.TS. VU DUONG THUY, GS. TSKH, NGO VIET TRUNG. :

TRONG 50 NAY
o Danh cho Trung hoc Co sd& @ Giai bai ky trugc
v Ziskauer Bosandassy Sulind _- L% Solutions to Previous Problems
Vii Hitu Binh — Khai thac bai tnan_ve “tam @ Tin vin — Héi thao Khoa hoe chao miing
gidc vudng va cac dudng phin gidcfn’ 30 nam Héi Toan hoc Ha Noi.
Huéng dan giai Dé thi tuyén sinh Vo 16p 10 @ Ban doe tim toi

THPT chuyén Ha Tinh, nim hog 12016 — 2017, Vit Pinh Hoa — Mat phudng phap gidi cac

i cor e RN , bii toAn t6 hgp.

Hudéng dan giai Dé thichon HSG ldp 9 3 i B

TP. Ha Noi, ndm hoe 2016 — 2017. €D Dién dan day hoc toan

Nguyén Vin Triu — Tran Die Cuing

- « 2 . -. 2 r =
Pé thi tuyén sinh vao 16p 10 Trudsng THPT Rén luyén tu duy sing tao cho hoc sinh

chuyén, DHSP TP. Hé Chi Minh, nim hoc kha, gidi THCS trong day hoc chuyén de
2016 — 2017, da thitc va ting dung.
Tin titc — Giai Wolf 2017. € Phuong phap gidi toan

i . . =5 Cao Minh Quang - An sau mét bit dang
Thu site trudce ky thi - Dé s6 10. thiie dep.
Déap an va hudng din giai dé =6 9. @ Tiéng Anh qua cac bai toan - Bai 6 21.

Bai dich sé 18 - Tiéng Anh qua cac bai toan.
@ Sailim & dau?

Gidi ddp: Léi giai ngén gon!

Neguyén Anh Vii — Bai toan liy thita!

0000 0@0

Pé ra ky nay
Problems in This Issue

T1/480, ..., T12/480, 1.1/480, 1.2/480.

Bién tdp: LE.MAI NGUYEN HIEP : " Mithudt: QUOC HIEP, THANH LONG
:Ihs:r,pkdmdnk NGUYEN KHUAB[@M,NGUYENTI-HTHUHUYEN Thiét ké, ché ban: MAI ANH



NHA XUAT BAN GIAO DUC VIET NAM
TRAN TRONG GISI THIEU

BO TU DIEN USBORNE  SEeEs
MINH HOA |

LSEORNE E— SR /55ORNE

13 2 | sl @ ! TU DIEN

TUDIE;N- EN - % Vf:\T Li
BRI NBE  TOAN®D [ IRt
TNNEIYNY - = MINHHOA 7
[Dirg cho hoc sinh g he] s {Diing che: hac sinh THCS] 'E
L} waiscneaa I ;
% E

] i venions (e st WOH HIMIN NYOL 3YE0SSN N310 DL Labonns &
for S X B

Tit dign Toan minh hoa Tir dién Toan minh iga Tit dién Vt Ii minh hoa
{ding cho hoe sinh Tidu hoc) [diing cho hoc sink THES) Bang Van Su (dich)
Nguyén Chi Thanh... (dich) 17x24 cm, 272 trang
17x24 cm, 272 trang 160.000a

1600004

TU DIE
SINH HOC

MINH HDA

HOA HOC

MINH HOA

sact sonicacn FH]

= WOH HNIW J0H YOH INEOESN NG NL
- WOH HNIW 20K HNIS anaoasn ngia ne usooe DRI

Tir dién Hoa hoe minh hoa Tit dién Sinh hoc minh hoa
Mgd Tuén Cudng... (dich) Nguyén Vit Linh (dich)
17x24 ¢m, 258 trang 17x24 cm, 272 trang
160.000d 160.000d
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(Tai ban an thr nhat, c6 chinh [ bﬁ sung) Cua téc gia NGND vi HU'U B’ENH
Sach day 224 trang, khé 17 x 24 cm, gia bia 42000 d6ng
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6i dung cta sach trinh bay

cac phuong phap giai phuong

trinh véi nghiém nguyén, vin

ot dé tai Iy thu cla S6 hoc va Dai s,

tir cac hoc sinh nho véi nhimg bai toan
nhu Tram irdu trdm cd dén céc chuyén

Ii lon Fermat.

Séach gom 5 chuong: ”
Chuong | gi6i thiéu cac phuong phap
thuding dung dé gidi phuong trinh nghiém
nguyen.

Chuong Il gioi thigu nhing phuung trinh
nghiém nguyén dugc sap xép theo timg
ngay.

Chuong Il gioi thiéu nhing bai toan dua
vé gidi phuong trinh nghiém nguyeén,
trong d6 cd nhing bai toan vui, bai toan
thu té.

Chuong IV gidi thiéu mét s6 phuong
trinh nghiém nguyén mang tén cac nha
toan hoc nhu Pell. Pythagore, Fermat,
Diophante, ...

Chuong V gioi thiéu nhing phuong nh : ;
* sung thém mét s thi duy, cap nhat thém

nghiém nguyén chua ducc gidi quyehya
nhimg buoc tién cia Toan hoc dérgiai
nhing phuong trinh nghiémE, hguyen,
trong d co nhimg dongegbpietia Andrew
Wiles ching minh dinkylg¥on Fermat va
Gido su Ngd BaghChau ching minh Bo
dé co ban troghBiitrong trinh Langlands.
Phuong trink" nghiém nguyén co s6
phuongitdnh it hon s6 &n nén doi hoi
nguﬁ{ il toan phai van dung kién thic

s Eit e : sa;ng tao, vi thé phuong trinh nghiém
gia toan hoc voi nhimg bai toan nhu dinh.~ Walyen thuong c6 mat trong cac dé th

hoc sinh gidi tir bac tiéu hoc, trung hoc co
s& dén trung hoc phd thong. Cudn sach
danh mét phan thich dang néu nhing
kinh nghiém giai toan vé phuong trinh
nghiém nguyén nhu cach phan tich bai
toan, cach suy luan dé tim huong gidi,
cach phan chia bai toan thanh nhimg bai
toan nho dé giai quyét hon, cach “dua

khd vé dé, dua la vé querT, céch lién hé
tinh hudng dang gidi quyét voi nhimg van
dé mai, cach chon hudng di phu hop véi
timg bai todn dat ra ...t4t cA nhing diéu
do déu 1a nhimg ki ndng ma méi ngudi
can co trong hoc tap, trong nghién cuu va
trong cudc song.

Trong I4n tai ban ndy, cudn sach bd sung
thém nhimg kinh nghiém giai toan, bd

mét sd su kién lién quan dén tiéu sir cac
nha toan hoc, bé sung thém mat sd cach
giai.

V6i nhimg cu tho 6 dau mai chuong, véi
cach trinh bay 6 rang, dé hiéu, tuoi mat,
véi nhimg thong tin cap nhat, véi nhing
kinh nghiém thyc té trong boi dudng hoc
sinh gidi va viét sach, tac gia cudn sach,
NGND Vi Hiu Binh sé dem dén cho ban
doc nhimg kién thic hé thong va nhimg
kinh nghiém giai toan gidp giai quyét mét
loai toan kho & bac phé thong.

Tin réng cudn sach khéng chi hiu ich
cho hoc sinh va thay ¢b gido, ma con la
tai liéu tham khao tot cho sinh vién va
giang vién cac truong Bai hoc va Cao
dang nganh Toan, cling cac phy huynh
¢O nguyén vong giip con em minh hoc
Toan {6t hon.

Ban doc co thé dat mua 4n pham trén tai: Toéa soan Tap chi TH&TT; Cac co s6 Buu dién; Cac Cong ty Sach - Thiét bi truong
hoc & cac dia phuong; Cac Clia hang sach clia NXB Gido duc Viét Nam; Siéu thi truc tuyén www.sachtoan24h.com (hotline:

0973472803, 0912920591).
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