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' NHO NGUOI THAY
vOI NHUNG Y TUONG SAU SAC VE GIAO DUC

GS.TSKH Nguvén Canh Todn, nguyén Tang
bién tip Tap chi Todn hoc va Tudi tré di tir
trin ngay 8.2.2017, hudng tho 92 woi. Thiy
di di xa nhung nhimg ki . hinh dnh vé
nguiri thiy nhiét huyét véi khoa hoe, vii gido
due, véi thé hé tré yéu toan vin con in dim
mdi trong tim tri cdc hoe tro,

Lin déu tién t6i dge tiép xic voi Thiy 1
& giang duimg Trwdng DHSP Ha NG nam
1961, thiri dé Thiy dang lam Chu nhiém
Khoa Toan. Thiy thuyét trinh mén Cor s
hinh hoc nhir 88 thude Tong, viét va bién doi
cing thirc ma khing cin gido an, gigng Tha'h'
vang xa, ro rang, mach lac. Quyén sach Co
sa hinh hoe cia TJn\ da giup ching o liin
diu hnu ri hon vé Tién dé dumg thing song
song, vé Hinh hoc Euclid va phi Euclid,...

Nam 1964 trong hoan canh may bay M¥ ném
bom mién Béc, moi thir déu khan hiém, dac
bigt 14 sdch bao, thi tir bao Todan hoe v Tudi
fré do []1.:1\ ’\'LJ.'],.JH Carnh Todn lam TL:'rl‘l}J bién
tip, ra s0 ddu tién (thang 10.1964) 14 tai liéu
quy ddi vii gido vién toan. Nhimg bai viét
ma réng hon todn hoe pho théng cua Thiy
Tods v cac nha todn hoc khae trén bao Todn
I4 canh cia mé ra cho gidao vién toan chung
tdi tidp can véri bao kién thire méi, giap ning
cao higu qua gidng day. T ndm 1992 t6i duge
nhiéu lin Jam viéc cing v tha\ Toan khi &
Hai dc.mg bién tip Tap chi TH&TT, vi sau
dé tir nAm 1998 khi 161 vé 1am viée thuime
xuyeén & Tap chi TH&TT.

Téi d3 hoc hai thiy Todn nhiéu diéu ding quy,
trwde hét 1a tinh thin say mé todn, say sua
lam viée. Thily dii cong bé 8 bai bao vé Hinh
hoc trén cic tap chi todn ¢d uy tin quoc 1é
clia Viét Nam va Hungari. Thay di viét hojic
chi bién 26 cudn sich va khoang 650 bai
bao vé gido duc, quyen Tuyén
tip cac cong trinh
todn hoc va giao
dyc ctia  Nguvén
Canh Toan day
900 trang.
Thily lam
vige  khing
ngimg dén
khi mat mé

e

chin  chdm
o tudl ngodi
tam .

Th:i}' fuan tam
nhieu nhit
dén vide
dédi

mai

GS. Nguyén Canh Toan (1926 — 2017)

phuong phip day va hoc trong va ngodn nha
truimg. Qua bio TH&TT va bao chi, hodc
trén curong vi 1i ngudi qudn 1 g:a'gtu: {Hién
truimg Trudmg DHSP Ha Nai, udng B
Gido duc) Thfly phat d ng trio fur hoe,
tyr nghién cimu khang chi a0 vién ma ca
hoc sinh. Thiy yéu ci sinth tr md mim,

dy dodn, nhin cd %l nig¢m todn hoe dudi
cdc goe d kha@ ning cao ning lye phat
hién vin d ay Tmu di téng két thanh
5 LJLh&@‘ f

tie e

Ban thin Thay 1a mét dién hinh cia ngui ty
hoe, tr nghién ctru ma thanh tai trong diéu
kién nhimg nim 1954 — 1970 thidu thiy,
thiéu tai liéu. GS. Lé Van Thiém ke lai: “Hoi
& Phdp, t6i cling nght nlie anh, air twong phai
dpc thién kinh van quyén roi mi nghién cieu
dere, Nheng J'r::.l'_ ang n’r:;y o1 hao ."(].'.']_f_{. neu
bd anh che fim hiéu hét con gdi trén dot mari
Iy vgr thi ehéing bao gic sinh ra ank”. Nghe
GS. Thiém noi vy, thay Toan lai yén tam
miét mii vii cac & tai nghién ciru cua minh
trong thir vién nghéo nan,... dé réi ong giri
bdo cdo sang Lién X8, 14 mdt trong hai ngudi
Viét Nam diu tién bao vé thanh céng luin dn
Pho tién si Todn - Ly vao thing 6.1958 vai
dé tai Ceie ddmg va mét bdc hai trong khing
gian eliptic. Tiép tye ty nghién ciru thiy Todn
lai bao v& thianh cing ludn an Tién si Toan
- Ly vao ndm 1963 (cic hoc vi Phéd tién si,
Tién sTsau ndm 1998 theo Ludt GD dwge goi
tuong img 14 Tién si, Tién sT khoa hoc) vin
a8 tai Li Ihu_r:;'r dii hgp by . Dén nam 1969
khéng gian trong dé tai nay da duge khdi quat
héa thanh Cdc khéng gian c6 cdi vt doi di
dgng, sau doi tén 14 Hinh hoc siéu phi Euclid
{Sach Ultra non Enclidian Geametry, tic gia
Nguvén Cinh Todn, drge xuft ban niam 1999,
day 270 trang).

Théy Todn luén tran tré va phit dong phong

NGUYEN VIET HAI

(Nguyén Truong ban Bién tap Tap chi Todn hoc va Tuéi tré)

trdo cai tién phwomg phap day hoc theo
huémg bién qué trinh dao tao thinh qua trinh
twr dito tao. Thily cho riing: Thiy gido khdng
hdn quvet dinh chat lugng gido dyc, ma su
nd lre ¢f glng ciia ngudi hoe mib’l quy ét dinh
chét hromg gido duc. Thiy viét: “Trao cho
newci khdc kién thiee thi khing bing frao cho

ho cach tim ra kién thiee”, “Newoi thay dir

Ia nowei chi dem fm .ﬁ.:*:.' thire chio .'lhu fra,

ngureri they gioi I ngudi biét dem dén cho

ho cdch fw im ra kién thiee ™. Nhimg nim
1960 -1970 trong diéu kign nudc ta ¢o qud
it nguéi o hoo vi Tién si (chi bao vé luin
dn & nwdc ngodi) thiy Neuyén Canh Tadn,
Hig¢u trnrong Trudmg DHSP Ha Néu (1966
-1976), da to chire nhiéu hii thao khoa hec,
déng vién cic ding nghir}p nghién citu, va dé
Xt cho phép bao vé lugn 4n Tién si trong
nwrde. Pén thing 4 nam 1970 ba gidang vién
Khoa Sinh Trirsmg DHSP Ha N§i da bao vé
thanh cong ludn dn Phe tién st ddu tién & Viét
Nam. Trén cuong vi Thir trrémg Bé Giio duc
(1976 - 1989), GS. Nguyén Canh Todn da dé
nghi vi xiy dyng phuong phép gido duc tir
xa nhim kip thii ddo tgo can b, gido vién
cho nginh gido dyc. Thiy mong mudn xiy
dyng mdt “ x4 hi hoc tip”, déng thoi v
viée thanh tra, kiém tra chit lugng cua cic
trung tim dao tao dé tranh viéc hoc chay theo
thanh tich, hoe khéng thye chét ma chi nhiim
Ly h]l.ll -;_ap dé co dia vi x@ hdi. La Téng
bién tdp cua Tap chi TH&TT hon 40 nam,
tir s6 bio déu tién dén s 336, sau do tiép tuc
lim C6 van khoa hoc cho Tap chi, Thﬁ}-‘ Toan
thuémg chi dao, nhic nher cic cin bd Toa
soan ludn doi mai dé ndi dung Tap chi phong
phti, hinh thire trinh bay de héip din hom,
Thiy Todn dé xudt myc T Ank qua cac
Bl todn, mong muun cé sy bmn luu vai cac
tap chi toan so cip cia nurde ngodi, gidi thidu
Tap chi TH&TT v cae nurde. Trai qua hon
50 nam, Tap chi TH&TT da duge Déng vi
Nhé nude ting thudng nhiéu danh higu cao
quy': Nhiéu Bing khen cia Bo trwong Bo
GD&DT va cia Thi twéng Chinh phi, hai
Hudn chiromg Lao ddng hang Nhi nam 1984,
1995, Hudn chuong Lao ddng hang Nhit nam
2004, trong d6 cod cong lao déng gop to lén
cia GS. Neuyén Canh Todn,

Bay gidr Thﬁy da di xa, vai nét néu trén chua
thé noi het nhimg dong gop, nhimg céng
lao etia Thily, nhitu diéu d3 lam duge theo
¥ tuomg cua ]‘hay vi con nhiéu diéu chua
thire hién duge, nhung nhing 101 din do cua
Théy vé sy phdt trién cua Tap chi TH&TT,
nhitng quan diém siu sic cia Thiy vé doi méi
phirong phép day va hoc, vé gido duc viin con
gilr mii trong tim kham bao hge tro coa Thiy,
cac thé hé sau sé phai cih g.‘&ng tlcp burdre trén
con dudmg Thiy da khai pha. mé mang.
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@ a thiy phuong trinh da bién khi giai trén
tip s thuc thuc thi rit khé c6 thé giai

duoc, doi khi ta bé tic, nhung su ki diéu 1a vai

cac phuong trinh da bién dé trén tap sb nguyén

thi ta lai d& dang gidi dwge. Nguyén Ii kep 1a

mot cong cy hiru hidu dé gidi phuong trinh

nghiém nguyén.

1.COSO LY THUYET

Chox, v, n € N°, khi do ta co:

A e i

(x+ LY,

) x<y<x+2=y=

B sy six+dy =y

c) dx+1)<yly+1)<{x+2)x+3)=>yp=x+1.

2. NHAN DANG BAI TOAN AP DUNG

Nhimg phuong trinh nghiém nguyén da b
ddng béc hodc ¢ thé dua vé déng bac &he

@'

ap dung nguyén li kep dé giai.
Sau day 1a nhimg vi du minh hoa.

3. BAI TAP AP DUNG

Bai 1. Tim nghiém nguyén cia phwong trinh:

x* 1-'*— wf+1 (1)

< =07 +372+ 1.
- Xét higu: x* - (% + 1)°
=y4+3y2+1—y4—2y2—
- Xét hidu: (7 + 2)*—x*
=y +47+4-)*_ 3 _1=1/+3>0 (3)
Tir (2) va (3) suy ra: (3% + 1Y < x* < o* + 2)%,
kéthop véi x,y € Z taduge x* = (" + 1),
Khi d6 ta ¢6 phuong trinh: (7 + 1> =3"+3)7 + |

1=y"20(2)

GV THCS Neuyen Triee, Thanh Oai, |

Sy +2 +1="+37 +1
Sy=0=x=0.
Viy nghiém (x; ) clia phuong trinh la:
(1; 0) va (-1; 0).
Bai 2. Tim nghiém nguvén cua phuong trinh:
-y +y+10=0 (*).
Loi gigi, PT (*) &> x* + 2 + 10 =)7—y
=y @-1D>£( +1)
Xéthigu: (P +3) (C +4)—y(y—1)
=6x+2>0, VxeZ
(y—1)<(x +3)(x* +4)
Tir L&E) suy
% P+ 1)<y(y-1)<.(x2+3)(x +4),
ﬁ:ct hop véi x, y € Z ta dugc:
(_'}'—ljy =(x?+2)(x2+1)
| 0 -Dy =(x? +2)(x* +3)
(X% +x2 +10=x* +3x2 +2
| X* +x2+10=x*+5x2+6
[2x2=8 [x=%2
4x2 =4 L:i] '
- Voi x =22 thi y = 6 hodic y = -5.
- V@i x=+1 thi y =4 hodc y=-3.
Viy nghiém (x, y) cua PT(*) la:
( £2;6); ( £2;-5); ( £L:4) 3( +1;-3).
. Giai phweong tr mf? nghiém nguvén:
i S

(1)

(2)

E—

Bai 3
_L'. o _'IL' } _‘l

Léi gidi. Tathdy x> +x+1>0V¥x ma

Y=xX+P24+x+1 suyrax3<y3

Xéthicu(x+2) -1y =52+ 11x+ 7
Y 19
=5 s 23
[[x+m] +]00} >0, Vx

TOAN HOC
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=+ =y (2)
T (Dva@)tacd: ¥ <y’ <(x+2),max,yla
céc s6 nguyén nén suy ray = x + 1. Tir d6 ta co:
£+l +x+l=(x+1)
tathudugcx=0,y=1 hogcx=-1,y=0.
Viy nghi¢m (x; y) 1a: (0; 1); (-1: 0).
Bai 4. Gidgi phuone trinh nehiém nguvén:
Loi giai. Khai trién va rat gon phuong trinh ta
thu duge: 8x° + 8x = ). Ta xét cac truomg hop
d6i véi x:
-TH1: Néux=0thiy=0.
-TH2: Néux>1thi 8+ 8x>8x
hay » > (2x)’.
Xét hidu: (2x + 1) =" = 1267 - 2x +1 > 0 véi
moi x 2 1, suy ra: y° <( 2x+1).
Viy (2x)) <»* < (2x + 1)’ ma x, y 1 céc sb
nguyén nén khong ton tai y.
- TH3: Néu x < —1 thi danh gi hoan todn tuong
fur ta thu duge: X
@-1) <y <2 @b\
ta cling suy ra khong ton tai y. d 6‘?
Viy (x;y) =(0;0). &

()

Léi gidi. (*) & x*+2' + 207 + 3P +47 + 1 =)
QI}(I2+32)2+3IE+4ZZ+1=_}74=(yz)2

=l s F a1 (1)
Xéthiu: (P +2+2° —y'=x*+3>0,Vx
=< +2+2)7 (2)

Tir (1), (2) suy ra: (& + 7Y <y < (P + 27 +2)
=y =x+7+1.
Tir (*) ta co:
x2+222={}:-x=0,z=0véy=;|; 1.
Viy nghiém (x, y, z) cua PT(*) la:
(0, 1,0); (0; -1, 0).

Eq“ i’.’ | :

TOANHOC
T CTudilre S8 4776-2017)
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Lai gidi
-Néux=0thiy==l.
- Néu x # 0 thi PT da cho twrong duong véi
4y° =4 + 4x + 4x* + 4x° + &*
4= 28 + 2+ 3% FAx + 4> (27 + x)

(do x#0) (1)
Ta lai c6: 497 = 4x*+ 4" +4x" + 4x + 4
=2 +x+2)*—5¢
= 47 < (2F +x+2) (2)
Tir (1), (2) suy ra:

(2F +x) <4 < (2 +x+2)
=47 =2xH+x+ 1)
o4+ dx + 400+ 4 + 4y

— A 0+ 1 HAx A 4 2x

oxX-2x-3=0ox=-1x=3.
Véi x=-1=y=1%I1.
Vil x=3 = y=+11.
Ngh@cﬁa phuong trinh la: (-1, £1), (3, £11).

] L | n
ki e x (X |

Léi gigi. Gia s ton tai x € Z* vk € Z ma

x (x+1)=k (k+2) (1). Taco:

(X +x=K+2%
oxX+x+1=kK+2k+1
oxX+x+1=(k+1)

Mat khac x € Z* nén
{12+x+l}x2
CHx+lc(x+1)¥ =x2+2x+1

elr<k+IP<x+1)V okt ed.

Do d6 diéu gia sir 1a sai. Suy ra dpem.

Loi gidi. Gia s x* —x* + 1 =" (y e N) (*).

-Néux=0=y = | (ding).

-Néux=-1=y" =3 (sai).

-Néux=1= )" =1 (ding).
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-Néux>2tlr (*)ch: 4" =dx* —4x° + 4
= (2 —x— 1P < (27 < (2 —x +1)
= (29') =" ~a)
sS4 —ar t4=4t -+ e P =4
& x =+ 2, két hop diéu kién ta duoe x = 2.
-Néux <-2,dt¢t=-x 22, khi d (*) tré
thanh 7 + 7+ 1=y (12 2)
=>4l =4r+47 +4
S +t- 1)V <@ <@P+1+1)
= )Y =Q2F+i o4 +4° +4=4F +4r+7
= t=2. Khi d6 x = -2, y= 5 (dung).
Vay x =0; 1; 2 la cac gia tri théa min déu bai.
Bai9 Timx e 2
Loi gidgi. Patx* + 2 + 2% +x + 3 =) (y e N)
ta co:

YP=+xP+2+x+3>E+x) (1)
(do x* + x + 3 > 0). Xét hiéu
(P+x+2) -y =x'+x2+4+2° + 4x* + 4x

. g

Tir (1) va (2) suy ra: (2 +x) < )2 < (& +§@!
== +x+1) &
s+ 2 x4+ 3

Sk Sl D
oxX+x-2=0<x=1hoicx=-2.
Vay x e {1;-2}.

Bai 10. Cho p la s6 nguyén to. Tim p dé tong
cae woe cuia p' la so chinh phicong.
Léi gidi. Tap céc uée cia p’ 1a
{Lp.p*,p*.p*}.
Pitl+p+p*+p +p*=n’(n e N"). Ta cé:
d+dp+4p” +4p’ + 4p° = 4’

:>p2+4p3+4p‘{4ﬂ2<4+4p+4p2

+4p + 4p* + 5p°

2P’ +py<an’<(2p’+p+2)

= 4 =(2p*+p+1).
Viy4+dp+4p* +4p’ +4p* =4p* + PP + 1 +
P +4p’+2pop’ -2p-3=0=p=3

(vl p 1a s6 nguyén ).

| thoa mdn

Bai 11. Cho x, y €

4xy — Tx + Ty la 5o chinh phuong. Ching

iRl range x
Léi gidi. Tir dau bai suy rax, y > 2.
Xét hiéu: (4x7° — Tx + Ty) — (4xy* —dxy + 1)
=dxy—Tx—y)—l=x(dy-T)+(Ty-1)>0
=447 - Tx+Ty

>4y’ — 4y + 1= 20— 1) (1)
Chirng minh frong tur:

A + Ty — Tx < (2xy + 1)

Tir (1) va (2) suy ra: 4¢3y — Tx + Ty = (2xp)?

0 TR LT
:,> x$-} = x =y (dpcm)

@IJ. Chieng minh D = n (n

(2)

= AN -
2 \%"'-'J'-'rl.f{h’ la 50 chinh phuwong, Yne
=33+ 1502 <(F+x+2) @

Loi gigi. Tacé: D=(n"+3n) (0" + 3n+2)
= (0" +3n) +2(n" + 3n)
= +3n <D< +3n+ 17
Ma (n° + 3n)’ va (n’ + 3n + 1)° 14 2 s6 chinh
phwong lién tiép = D khéng 12 s6 chinh phwong.

Bai 13. Cho A = n* = ' + 20

+20 (e N,
n > 1). Chimg minh A khong la so chinh phwong.
L&i aigi S R 4 3 2
gigigli. Tacd: A=n"—n +2n +2n
=n'(n+ 1Y (0" -2n+2).
n=2n+2=(n-17

Vi Mwvan>1 thi
AT . {n2—2n+2<n2

= m-1V<n’-2n+2<n’

Ma (n - 1)* va n° 1a 2 s6 chinh phuong lién tiép
nén s6 n* — 2n + 2 khong la sé chinh phuong.
Viy A khong thé 1a s6 chinh phuong.
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DE THI TUYEN SINH YAO LOP 10 THPT CHUYEN VINH PHUC
NAM HOQC 2016 - 2017

VONG 1

(Demh cho tdt e cde thi sinh)
(Thai gian lam bai: 120 phiir)

Céu 1 (2 diém). Cho phuong trinh
~2mx +m+2=0(m la tham sd).
a) Gidi phuong trinh khi m =2.
b) Tim tit ca céc gia trj clia m dé phwong trinh cb
nghiém duy nhét. )
Ciiu 2 (2 diém). Cho biéu thitc
_(JE—I_J.?H] [ I _£]2
B T T ST R T
(x>0; x+1).

a) Rut gon A.
b) Tim tit ¢4 cdc gid tri cua x dé i—:- 3.
Jx
Cihw 3 (2 dieni). Cho hé phuong trinh
{(m+l)x—2}r=—l
x+my=>5
a) Giai h¢ phuong trinh khi m = 2
b) Tim tat ca céc gia tri cla m d& hé c6 nghiém duy
nhét (x;y) sao cho 5x+y 16m nhat.

, vl m la tham so.

(Danh cha,

I[T hoian lam bai;

Céu 1 (2 diem). Cho phuong trinh
X430 —mx?+9x+9=0(

a) Giai phu'crng trinh khi m=-2.

b) Tim tat ca cac gid trj cla m e phuong trinh da

cho co 11 nhét mit nghiém duong.

Ciiu 2 (3 diem). a) Giai phuong trinh

. 3x?-4x4x-3+4x-3=0.
b) Tim tit cd cdc nghiém nguyén x,y cua phuong
trinh x? =y (x+y* +2y?).
Céu 3 (1 diém). Cho a,b,c 14 cac _56 thue duong
thod mén a+ b+ ¢ =3, Chimg minh ring

4(a® + b+ )= (a* +b° +¢*) 29,
Céu 4 (3 diém). Cho tam gide ABC nhon ndi tiép
duong tron (0) véi AB<AC. Goi M la trung diém
BC, AM cit (D] tai diém D khac A. Puong tron
ngoai tiép tam giac MDC cit dudmg thing AC tai
E khic C. Pudmg tron ngoai tiép tam gisc MDB

cit dudng thing AB tai F khac B. :
a) Chirng minh ring hai tam gidfc BDF, CDE ddng

14 tham sb).

TOAN HOC
4 CTudilre S8 4776-2017)

Céu 4 (3 diém). Cho nira dudmg trdn (0) c6 tam 14
O va dudmg kinh AB=2R (R la mjt s6 duong cho
trudge). Goi M.N 13 hai diém di ddng trén nia
dudmg trom {O} sao cho M thudc cung AN vi
tong khodng cach tir A va B den dudmg thing MN
bang R+3. Goi I la giao t}iém clia cac dudng thzimg
ANva BM;K la giao diém cua cdc duomg thing
AM va BN. ‘
a) Chimg minh ring bon diém K,M,I,N cung nim
trén mt dudmg tron (C).

b) Tinh d¢ dai doan thing MN va ban kinh duomg
tron (C) theo R.

¢) Xac dinh vi tri cua M,N sao cho tam gidc KAB
t}gn dién tich lén nhit. Tinh gid tri 1on nhat do theo
Ciéu :'~ (1 diém). Cho Xy Yy 2

tlloa

14 cac s thye khong am
x?+y? +7% + xyz=4. Tim gié tri nho nhat
tri 16n nhat cia biéu thic P= X+y+z

%

é‘
NG 2

ink thi chuvén Toan, Tin)

150 phuit)

dang va ba diém EM.F thing hang.

b) Chimg minh ring OA 1 EF,

c) Phan gidc cua goc BAC cit EF tai diém N .
Phin gidc cia cdc goc CEN va BFN ldn lwgt cét
CN,BN tai P va Q. Chimg minh ring PQ song
song vin BC,

Cau 5 (1 diém). Tip hop A={1;2;3;..;:3n~1;3n}
(n 1a s nguyén duong) duoc goi la tip hop cdn doi
neéu co the chia A thanh n tip hop con A}, A,,.... A,
vi thoa man hai diéu kién sau:

i) Mdi tap hop A4, (r'—l i } gom ba s6 phén biét
va 6 mét sb bang tong clia hai 56 con lai, ¢
ii) Cac tap hop A, A,,...,A, d6i mt khong co phan
fir chung.

a) Chimg minh n%'m.g tip A = {];2;3;...;
14 tdp hop cdn dii.

b) Ching minh ring tip A ={1;2;3;..;830;831} 1a
tip hop cdn doi.

92; 93} khéng

TRAN MANH CUONG
(GV THCS Kim Xd, Vinh Tuomg, Vinh Phiic) gidi thi¢u
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VONG 1

Bai 1.a) Véix>0,x# 1 thi:
Cxdx+x—2-Jr+1
S Wx-DEx D)
1 JF(A—UHI—U x(Vx =1)
AWE-D | (x-DEx+D) 1
(x-D(x +1) A(J_Hl}
T WEDED | L
b) Ta co: P =2 khi
Plg=Dengt o =i ved

1 3 1. -1
s et e e
¢)Tacd: P=x"—x= [.1 2] 727

o
(vi (.1‘—%) z0,Vx>0,x#1)

: -1
minP = == <:>.r=—é—.
Bai 2.a) Pdp sé:m=4 .
b) PT hoanh dé giao diém cua (P) va (d) la:
¥ -2x+m-3=0

(P) cit (d) tai hai diém phén biét 4 va B @f
SA>0sm<4 @
Goi Alxy ; ) va B{xz ; ) thi x @tz 14 hai
nghi¢m cua PT(*).

Theo dinh li Viéte: {i:;i;fs ((12}}
ViA,B € (P) nén b =.f|2; ¥, =I§.

Theo gid thiét: y; =9y, <2 =92 & x, =13x,.

« Néu x, = 3x; thitir (1) ta c6: 4x, =2
1 3
<=>.7Cz=3 =>X|:§.

Tir(2)tacd: m= ? (thoa man).

+ Néux, = —3x, thitir(1)tacé: —2x,=2
= X2 = -1 =X 3.

Tir (2) ta c6: m = 0 (thod min).

> 15
V — .
ayme{{)4}

Bai 3.a) XétPT: x2—2x-2-2J2 =

Tach: A'=1+2+2/2=(J2Z+1)?>0
= JA'=2 +1.
Vay PT c¢o hai nghi¢ém phén biét:
ri=l-Z=1=F =1+ 11=242
. [+ yx—4)+x+1=0
o) Ak {(x+1)2+(x?+y?+2x;v—8)y2 =0
Tir PT thit nhét cia hé ta ¢
x+tl=—x+y-4),
thay vao PT thir hai cua hé duge:
Plaxty—4y+(+)y + 2y -8)7 =0
& Y[ +yy —8x+y) + 16+ (x+y)Y-8]=0
S y2(x +y) - 8(x+y) +8] =0
©2x+y-2Y=0cy=0hoicy=2-x.
Hé da gh# co hai nghiém (x; y) la:
(15 0) (13 1)
&4 a]TuAB BC=a=AB=BC=CD=a

*%::-AB BC =CD = sdAB=sdBC =sdCD =60

Tir dé d& théy BAD=CDA =60° = AEAD déu.
E

b) Tact O0d = OB = OC = 0D = AB = BC
=CD=avaAD=2a.

Do H la trung diém cua AB nén HA = HB =

i
5
FB BC 1
ViBC /| AD = T (3)

Tit gidc ABCO la hinh thoi
IB_HB 1

s ABJ/ OChay HB ) OC— B _HB _1
ay 0o-oc 2 W

TOAN HOC 5
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IB

Tir (3) va (4): ﬁ =70

¢) Tit gidc BCDO 14 hinh thoi nén BD | OC.

Vi AEAD déu, nén OF | AD.

Ti AD // BC = OE L BC.

Do do6 diém F la tryc tdm cua AOBC (dpem).

d) Ké CK L BE (K < BE).

Vi BC // AD = EBC = EAD = 60°;
ECB=EDA =60°

= AEBC déu= EB=EC=BC=a

= {F/f OD = IF [{AD.

_BE _a
Tacoé: HK=HB+KB=a.
Theo dinh li Pythagore:
2 2

HO e i s R g o8 ht:_“‘”

4 4 2
Tir gidc ABCO i hinh thoi nén B[ 1a tia phan
gidc cia HBC .

o Al - U )

Ta ¢é: 'FC——'E'E—E — HI'= 3HC——6 A
Bai 5. Ta co:

x+yy+z2)z+x}z2(1 +x+y+2).

L)
RN

Bai 1. 1) DK: x> — Pl

N *og
- _ 1+l
bit t=y2x-1 20=>x= 3 @‘
PT da cho tr¢r thanh:
S(2+1)

2 +1
5 —[ 3 +3)r—l-—0

SP-SC+T-3=0 (- Dt-2=0
& =1 hodc ¢ = 3 (déu thoa man).
PT di cho c6 tép nghiém S = {1: 5.
2)Xét: x +2ax+3ab=0 (1)
X +2bx—8ab=0 (2)
()¢ Al =a” —3ab; (2) c6 A, =b* +8ab
= 24! +A} =2d" —6ab+ b’ + 8ab
=d*+(a+ b)Y =0,Va,b.
Suy ra: 2A;> 0 hodc A; =0
<> A >0 hodc A] >0 = dpem.
Bai2.1) Taco: 9% + 3y + 6xy—6x+2y—35=0
S +6x(y—1)+(y-1F+2y* +4y-36=0.

TOAN HOC
6 CTudilre  S6 477(3-2017)

o (y + 07 +xy2) + (z + ¥z + ) + (2 +
Px+xyn)z3+2x+y+z)(vingz=1)
Shxytptaxxtytz)zit2xt+y+z)
(ry+y- _x][x+y+z)}3+2(x+y+z)
x+y+z) l{x+y+2)
e b 3

@l[l+l+l]+3[1+l+l); 3 2w
3lx ¥y z) \x y z) x+y+z
Ap dung BDT Cauchy cho ba s dwong, ta ¢o:

(x+y+7)[l+l+l]>9

3_1,4.1.1_.!'_2 4 :l+l+_23] =3
S AR I S e s R S Xyz
ol ey o2 Fr
o 3(}*? z)* iw_?“;}
21 > +g-3= 2 2.
3 x+y+z 3 X+y+z
BDT (%) dung.
va@ F @)z )= 2(1 +x+y+z).
Rig thirc xayrac>x=y=z=1.
2
o Bx+y-1Y==2[(y+ 1) -19] *)
Vix+y-1Y>0=-2[(y+ 1) -19]=0
=+ 1)*=19.

Ma (y + 1)’ 1a s6 chinh phuong (viy € Z)

= @+1)Y e {0;1;4;9; 16}

= 2[(y + 1)“—19] 138; 36; 30; 20; 6}.

Do (3x + y — 1)* 1a s6 chinh phuong ncn tir (%)
suy ra —2[(y + 1)* = 19] phai la sé chinh
phuong. Tir doé: -2[(yv + 1)’ - 19] = 36

o @+1¥=1<y=0hoicy=-2.

“Véiy=0thitr (*): Gx— 1’ =36cx=

i | =2

hodc x = :35- (déu loai).

« Voiy=-2 thitir (*): 3x—3)"=36

& {x-1Y=4 5553 holic x=-1.

Truomg hop nay c hai cip s6 nguyén (x ; y)
thod man 1a (3; -2), (-1; -2).

2) Pat O(x) = P(x) — x — 1 = Q(x) la da thirc
béc ba c6 hé s6 cao nhit 1a 1.



Ta cé: O(2016) = P(2016) - 2016 —1 =0

va Q(2017)=P(2017)-2017-1=0

suy ra x = 2016 va x = 2017 14 hai nghiém ciia
da thirc O(x).

Mit khac O(x) 1a da thirc bic ba c6 hé sb cao
nhit [a 1 nén: Q(x) = (x — 2016)(x — 2017)(x — a),
trong do x = a la nghiém con lai cua Q(x).

= P(x) = (x— 2016)(x - 2017)(x —a@) + x + 1.
Viy: —3P(2018) + P(2019)

=_3[2(2018 — a) + 2019] + 6(2019 — a) + 2020
= 6(2019 — g — 2018 + a) — 3.2019 + 2020
=—4031.

Bai3. Pita=2x" b=x+y,c=x+2y(a,a+ b
vac>0)= 9% —2x+ 19y =10c—a - b.

PT thit hai tr& thanh: Ja+b+2Jc =J10c—a—b
= a+b+de+dfla+b)e =10c—a—b

< a+b+2J(@a+b)c-3c=0
Sat+b—Jo)atb+3Je) =0 Ja+b=c
hodc Ja+b +3Jc =0.

*Néu Ja+bh=+cthia+bh=c hay y =2~
Thay 2x* = y vao PT thit nhit ta duogc:

y B2y =3 +6

ey
& yi-y-4+42y -2y -2=0 e@»‘
2(y+1)
S (v=-2) Y 4y+ 2+ —ee—
(; [3" b, 2y2 2y +

e p=2.Véiy=2thix==%l.

Trudmg hop nay hé da cho co hai nghiém (x; y)
la(l;2), (-1;2).

“Néu Ja+b+3Jc=0thia+b=c=0

(vi Ja+h >0 va 3.Jc >0). Hay

=y=0
2¢+x+y=x+2y [dl+40)=0 |*=Y
{sz:o m{y=2.x2 ‘i’[ O

x=—,y==

4 8
Trudmg hop nay hé di cho khong c6 nghiém.
Vdy hé da cho co hai nghiém (x; v) la:
(1;2), -1; 2).
Biii 4. 1) Xét ALAC va AIDA cé: AIC chung;
JAC = IDA = AIAC © AIDA (g.£)
AC Ic

ic BC

7 ).

AC BC
Ma I4 = IB, nén t ; e = e
,nén tir (1) va (2) ::-AD 3D

=>AC.BD = AD.BC.
2) Ta thay bon diém I, 4, O, B cing thudc
duong tron tim E, dudmg kinh /0. Pudmg
vudng goc véi EX tai K cit (E) tai Mva N, ta cd
KM= KN. Tir AKAN > AKMB (g.g)
= KA.KB=KMKN = KN,

Theo dinh ly Pythagore:

EK*=EN’ - KN*=EN* - KA.KB
= KA.KB=EN*— EK>. Ma EN = EO,
nén@(ﬂ = EO" — EK* (dpem).

dung dinh ly Ptolemy cho ti gidc noi tiép

BD, ta c0: AC.BD + AD.BC = AB.CD.

Ma AC.BD = AD.BC (theo ciu a) va AB = 2A4H
- CB _AH
nén 24D.BC = 24AH.CD = D - AD"
véi BCD = HAD = ACBD © AAHD (c.g.c).

Tirdé ADH =CDB hay ADH = IDB (dpcm).
Bai 5. Ta co:
5674 y*+2) =52+ 27+ >52+2+1=55
=X+ +22>11 (1
Tir gia thiét taco (x — 1)y — 1)>0
@xy+lzxty
Tuongty:yz+1zy+z;zx+12z+x
Céng vé véi vé ba BDT & trén rdi nhan hai vé
voi 2, ta duoc:
2y +2xz+2yz+624(xty+z) (2)
T () va2)co: (x+y+2+6=11+4(x+y+z2)
& (x+y+zf-4@x+y+2)-520
Sxtytz+Dx+y+z-5)=20
T e
ViyminF=5khix=y=1,z=3.
TRAN NGOQC PAI
(GV THCS Thuy Thanh, Thai Thuy, Thdi Bink)
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THU SUC TRUOC KI THI

PESO7
(Theri gian lam bai: 90 phiir)

Cau 1. Cho him s f c6 dao ham la
S =x(x—1P(x+2) voimei xek. So diém cuc

tri coa ham s6 f la

A0 B.1. 22 D.3. .

Cau 2. Cic duong tiém can cia do thi ham so
—Ax+5 e f1ul 8 "

— tao véi hai truc toa d§ mot hinh chi

2x+3 ;

nhit co dién tich bang

&t B.2. C.3. D. %

Ciu 3. Cho ham sb v:w. Pudimg

¥ 2x+1
ﬂlﬁng néi hai diém cuc tri coa dé thi ham s6 nay
vubng goc vai duong phin gidc cia goc phan tw thir
nhit khi m bang

A0 B. L. C. -1 D.

3| —

s 3 - pn A 3'-'1
Céu 4. DG thi ham s6 }-‘=21_+]

(5)
(43

—12 Khhn&@h nao
dudi déy la dang? @

A. Ham sb dbng bién trén mdi khoang (-w,1) va
(1,4+90).

B. Ham s6 nghich bién trén mdi khoang (-e0,1) va
(1, +0).

C. Ham s nghich bién trén tip R\ (1}.

D. Ham s nghich bién véi mei x# 1.

Céu 6. Pudng thing y=6x+m la tiép tuyén cua

c6 tam doi ximg 1a

diem

()
(43

Ciu 5. Cho ham s6 y=

dudmg cong y=x%+3x-1 khi m bing

A. -3 hodic 1. B. 1 hodc 3.

C. -1 hoidc 3. D. -3 hoac -1.

Ciu 7. Him s6 y=x*=3x+1—m co gia trj cyc dai
va gia tri cyc tiéu trai ddu khi

A. m=-1 hoic m=3. B. m<-1 hodc m=>3.

C.=lem<3, D.-1€=m=<3.

Cén 8. Ham sé f(x)=x++1—x? co tip gid tri 1

Rl » Bela],  CI0IL | D =LEI
TOAN HOC )
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Ciin 9. Bmmg Lhﬁng [10[ diém cuc dai véi diém cye
tiéu cha dé thi ham sb y=x*—x+m di qua diém
M(3,-1) khi m bing
A, 1. B. —1. B S D. mit gia tri khac.
Céu 10. Phuong trinh Isinx-cosx|+sin2x=m ¢b
nghiém khi va chi khi

A VZ-1=m<1. B.Jf—iifms%.
C.lEmS%. D. m=1 hoac m=%
Cau 11. S6 diém co toa do nguyén nam trén do thi
ham sd y=2277 1
gy

A.0. B. 1. G2 D. 4.
Céu 12. Cho n>1 13 mdt so nguyén. Gia tri cia
3 1 1 3

hi
biéu thic logzn!+log3n!+ +10g,,n! bing
A. 0. B. n. Gl D. 1.

Céu 13. & nghiém cua phuong trinh log(x—1)* =

s
' C.0.  D. mdt so khac.
14. S6 nghlém nguyén cua bat phuong trinh

\g‘logﬂﬂ—llxﬂﬁ}ﬂl la
A Al
%

B. 4. C.5. D. 6.
Cin 15. Bat phuong trinh max{log,x, loglx} <3

co tép nghiém la

A. (-©,27). B. (8,27). C. [%ﬂ]. D. (27,4).

Ciin 16. Phuong trinh
logxlog x logx

= log,xlog x + log xlog x + log xlog x
0O tdp nghig¢m la
A. {1} B.{2.46] C.{1,12) D.{l1,45}
Ciu 17. Cho log,x =log.y=log (x+y). Gid tri

clatisd = la

s f 3+45 =1 5 -1-45
= o b=
zxfll}:-o cb

B.

Ciu 18. Bit phuong trinh log, [l-::g,q

tip nghiém la
A, (—o0,=2]w (4, +0m0).
C. [4,+x).

B. (—co,-2)u[4, +e0).
D. (—2,1)w(l,4).



Ciau 19, Néu log,(log, x) =log,(log, x) thi
(log, x)* biing
A. 3. B. 3./3. C.27. D. %

Céu 20. Gi tri nho nhét va gia tri Ién nhét cia ham
& f(x)=2s> 4+ 2eo® 1n luot 12

A.2va 242, B. 2 va 3.

C. 2 vai. D. 242 va 3.

Ciu 21.Néu log, a+log, b> =5 va

log, a® +log, b=7 thi gid tri cia ab bing

A7 B2, C.8. D. 2.
Ciu 22. Néu ['xerdr=1 thi gié trj clia @ bing
A 0. B. 1. k. 2 D. e
Ciéu 23. Néu Esin"x cos .rcl:::i thi n bing
64
A 3 B. 4. [ L D. 6.
Rt ; 141 %
Ciu 24, Gid tri cta lim _r ;d.\' béang
n—k+m i 1+ e
A. —1. B. 1. , B D. 0.

Chim 25, Cho hin 58 G{)= _L cosy?ds. Dao ham

cua Glx) 1a
A, G'(x)=2xcoslxl.
C. G'(x)=xcosx.

B. G'(x)=2xcosx.
D. G'(x)=2xsinx.

him sé y=-L, truc hoinh vi hai dudng ¥
x ‘@
&
T
g €
Cau 27. Dién tich hinh phang gidi han bai dudng
cong y?=4x va duong thing x=1 bing S. Gia tri

Ciu 26. Dién tich hinh phing gidi han boi do thi
NG

x=lLx=e la

A0 B.1. C. e

ciua S la

3 8
AL B. =. .= . 16.
g C 3 D. 16

Céu 28. Dién tich hinh phing gidi han béi nhinh
duimg cong y=x2 v4i x 20, duong thing y=2—x

va truc hoanh biing
7 1 5
A2 B. —. , = =
6 Crg B

Céu 29, Phuong trinh 22 +iz+1=0 co tdp nghiém la

i {‘1;‘55. _1;"35}. B. {——1‘251', ‘*ff}.
B R 1008 14148
c (258, A48) (105 118

NG

Ciiu 30. Cho a,b,c 13 céc sb thyc va z=—%+i7.

Gidi tri ciia (a+ bz + cz* J(a+ bz* +¢z) biing

B. a* +b* +c? —ab—bc—ca.

D. 0.

Cdu 31. Goi z;,z, 13 hai nghiém phirc ciia phrong
1

A.a+b+c.

C. a’> + 8 +¢* +ab+be +ca.

trinh 22 —z+1=0. Gid tri ctia .+ béng
g.] 42
A 0. B. 1. C. 2. D. 4.
Ciu 32. Néu sb phirc z#1 thoa man IzI=1 thi
phﬁn thyre ctia ] : 5 bﬁng
1 1 1 AR
A, 7 B. o B D. m{t gia tri khac.

Ciéu 33. Cho P(z) 14 mdt da thic v&i hé ) thure.
Néu sb phirc z théa man P(z)=0 thi

A. P(1z))=0. B. P[%):O.
o P(-}—]:U. D. P(3)=0.
z
Chn Cho z,z,,z, 14 cic s6 phic théa man

&é@:w:l. Khiing dinh nio dudi day 1a ding?
A |z, +2,+2,|=lz2, + 2,2, + 2,7, .

B, lz, +2, +z,1>lzz, + 2,2, + 2,7, |
C.lzy+z,+z7l=lzz 42,2, + 2,2 |.

D.lz+z,+2 |#lz2 +52,+22 |,

Ciu 35, Cho z,z,,z, la cic s phirc théa min
z+2,+2,=0 va Iz |=lz|=1z I=1. Khing dinh
nao dud day la sai?

Az +Z2+21=12 1+123 14125 1.

B. Iz} +23 +2] 1<zt I +iz3 [+12 1.

Colzi+z3+2 12171+ 12 1+123 1.

D. Iz +23+22 1=l 14123 1+122 1.

Ciiu 36. Néu ba kich thudc ciia mt khdi hop chit
nhét duoc ting Ién (hodc gim di) lan lugt k, .k, k,
ldn nhung thé tich vin khong thay déi thi

Ak +k+k=1. B. kkk =1

C. bk + ok, +kk =1. D. by +k +k =kkk.
Ciun 37. Cac dudng chéo cua cdc mit cia mét hinh
hop chir nhit bing a, b, c. Thé tich cua khdi hop d6 1a

TOAN HOC
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(2 +c2=a* et +at — b )a* + b —c?)

8
B. V= (b +¢c? —a*)(e? +083 —b2Ya? + b =c?) :
C. V=abc.
D.V=a+b+c.

Ciu 38. Cho khéi da dién déu » mit c6 thé tich V' va
dién tich méi mit cia r‘lc': bﬁ:ng §. Khi do, tong céc
khoang cach tir mét diém bat ki bén trong khoi da
dién d6 dén cac mit cia nd bang

nVv V v V
A T B- E. C- ""‘g_- D| _j"'s'("
Cdu 39. Mt hinh hép ding co ddy 1a hinh tl}oi canh a,
goe nhon 607 va duong chéo ln qﬁa day bang dudng
chéo nhé cia hinh hop. The tich khoi hop dé 12

3 3

B. &*+3. C: E—-JE. 5—2“—@,
Céu 40. Mt hinh chop tam giac déu cé canh day
bang a va canh bén bang b. Thé tich cla khéi chép
do la

AL a’. D.

4 e SN,
A. —J’ib- P B. %ﬁh!—al.
[ ? 3bt —a®. D. a®3b% —a?.

Ciu 41. Mt hinh ling try cé day 1a tam gidc déu
canh bing @, canh bén bﬁng b va tao vol mit
phing day mot goc o. Thé tich cua khdi chép c6
ddy 13 day cua lang try va dinh la mot diém bt ki

trén day con lai la @
A, %azbsina. : ‘{f 3 ; §*
: g 2 D. gcﬁ’wtﬁ:

Céu 42. Mot hinh chép tir gisc déu co day 14 hinh
vudng canh a, cdc mit bén tao vdi ddy mdt géc a.
Thé tich cta khéi chép dé la

3 3

o a

A, —sina. B. —tano.
2 2
o’ a’

C. —cota. D. —tano.
6 6

Ciu 43. Cho hinh chép S.ABCD c6 day la hinh
vuéng canh a. Canh bén SA vudng géc véi mit
phéng diy, canh bén SC tao véi mat phang (SAB)
mét gée 30°. Thé tich cua khdi chop dé bing
& ‘jg al ﬁ a’ ‘J’E o Jf
3

A. 3,3.'4.‘c. = D.
Ciu 44. Cho bon diém A(a,—1,6), B(-3,-1,-4),
C(5,-1,0), D(1,2,1) va thé tich cua tir dién ABCD
bang 30. Gia tri cua a la
A1, B.2.

10

C.2holic32. D, 32.

TOAN HOC
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Ciu 45. Cho A(2,1,-1), B(3,0,1), C(2,-1,3), diém
D nim trén tryc Oy va thé tich cia tir dién ABCD
bing 3. Toa dd cia D 1a

A. (0,-7.0). B. (0,—7.0) hodc (0,8,0).
C. (0.8,0). D. (0,7,0) hoic (0,-8,0).
Cau 46. Cho hai diém M(=2,3,1), N(5,6,-2).

Duodng thing MN cit mit phing (Oxz) tai diém
A. Diém A chia doan thing MN theo ti s6

1 1
A2, B. sy D. .
Ciu 47. Cho A(5,1,3), B(-5,1,~1), C(1,-3,0),
D(3,-6,2). Toa d6 cua diém A’ dbi ximg véi A
qua mat phing (BCD) la

=2,

A. (-1,7.5) B. (1,7.5).
C. (1,-7.-5). D. (1,-7,5).
g |
Céu 48, Cho dudng thing d: —xz—l—%hl::-l—“. Hinh
chiéu vuéng géc ciia d trén mjt phing (Oxy) c6 PT1a
jx-—-{) x=1+21
A l}’=—I—I. B. {¥y=-1+t.
JJ':@Z! x==1+2t
C. &éﬂ D.sy=—1+¢
-0 z=0

AU 49. Cho hai diém A(3,3,1), B(0,2,1) va mat
phing (o):x+y+z-7=0. Pudng thing d niam
trén (o) sao cho moi diém cia d céch déu hai diem
A,B ¢o6 phuong trinh la

x=t x=
A y=T7-3¢. B.sy=7+3¢
z=2f z=2¢
x=—t x=2
C.iy=7-% D.<y=7-3
z=2¢ =t
x=2+t
Ciu 50. Cho hai duong thing d,:{y=1-t va
z=2t
x=2-2t
d,:iy=3 . Mit phing cich déu hai duimg
n=t

thing d, v d, c¢6 phuong trinh la
A. x+5y+224+12=0, B, x+5y—2z+12=0.
C. x-5y+2z-12=0. D. x+35y+2z-12=0.

NGUYEN VIET HUNG
(GV THPT chuvén KHTN, BHQG Ha Nii)



DAP AN YA HUGNG DAN GIAI £

ok 56 &

IC 2B (3A |4C ([5C [6D |7C |BD [9A

10B |11D | 12B [I13A | 14B |15D 16D (17D

19B (20B |2 22C |23D |24D |25A

26C

278 |28C | 29C [30A ' 132B |33D (34D

36B [37A | 3¢ 39A |40A |41B

42A 434

44C |45A | 46C [47C 498 (50D

Ciu 1. Péy 1a dang d6 thj clia ham s béc 4
tring phuong, hé sé cta x* duong, cac hé sb cua
x* va x* trai déu. Chon C.

Ciu 2. Ham s6 xéc dinh trén R\{1},

=3
y'=

_. Ham s nghich bién trén cac
(x-1)

khoang. Chon B.

Ciu 7. Hé sb géc cua tiép tuyén 14 k = 9. Giai

duge hai pt tiép tuyén: y = 9x — 8 vi y = 9x + 24,

loai dwomg y = 9x + 24 vi trung voi dudmg da

cho.

Cau 8. P thi ham sé ¢6 3 diém cuc trj thi

¥ =0 ¢o0 3 nghiém phan biét suy ra m > 0.

Khi dé 3 diém cuc tri la

Al(=m;2-m?), B(Jﬁ-z—mﬁ), C(0;2).

Soip —l~::>1

Ciu 10. Pat BD=,1,J,E[&4U]=>CD:J1 § 3
Tir gia thiét suy ra: F =3(40-x)+ +x?
nho nht.

Sx
100+ 12

15

=34+ =0« A= doxe[0;40].

Suy ra gi trj can tim la: ‘ﬁ‘é'k.rﬁ

-x2+2x > 0
—x+2x#1
Céu 16. Kiém tra thiy 4, B, C déu khong thoa
min yéu cau bai toén.

Ciu 15. PK { . Chon D.

Taco: y=log,(2*+1)=y'= > 0%x.

21
+1

Chon D,

Cilu 21. Sau £ gior 6 107 14 béo (ddy hd).

Sau # gio c6 10”14 béo (% hd).

=%.10‘ = n=1-log3. ChonC.

Céu 24, v(1)=-5t+20=0=>r=4.

Liic cand dirng han:
| 5 4

S = [(=51+20)dr = (=51* +200)|  =40(m).
; 2 0

Ciu 34

l2-1|=|]z-2+3i &

Suy ra: 10"

|x+_vi—}| =ix+yi—2+3iH

< |x—1+yi| =[x -2+ (y+3)i| < x-3y-6=0.

Chon D.

CAu 37. Goi M la trung diém BC thi AMA'=6(¥.

Khi d6::8
\1\

E@Kﬁ =8 - AML 6P =
&QHA

ﬂz\l’_HJ_V{"S’J{_

ABCH—]@ 2»"_ m=1em= 1@ Céu 38. Trong tam gidc S4B, ha AH vubng goc

voi SB thi AH 1a khoang cach tir 4 dén (SBC).

1 1 a3
AB*  AH? @AH*T'

Ta co: +
SA?

Chon B.
Cau 41. Goi I 1a trung diém SC thi 7 Ia tam khdi
ciu ngoai tiép khdi chop S.ABC.

e GEOE

2197
s

3
SﬂR

Ciu 42. Khéi lugng bé téng cin dé la:
mh(R? —r?) =m.200.(302 —20?) = .100000 (cm?)
=0,1n(m?). Chon A.

LisE) (Vg g

CA 45. ':—=,_._.. a— s
au Ta co S —6¢ = . Chon A,

=V= 1. Chon B,

(Xem tiép trang 26)
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PR BPAN

hitng nam gin day, hiu nhu trong dé thi

tuyén sinh vao 16p 10 chuyén toan ciing
nhu dé thi chon HSG cip THPT thudong ¢6 ciu
gidi hé phiwomg trinh (HPT) hai an. D6 1a ciu
twong dbi hay trong d& thi, tao nhiéu hing tha
cho nhimg HS yéu thich mén toan béi tinh
phong phu, da dang cua no; ddng thoi ciing giy
khong it khé khin cho HS trong qua trinh giai
chiing béi 18 c¢6 mdt sb bai toan giai HPT ta
khéng thé giai dugc bing nhimg phwong phap
théng thuéng da hoc, chang han phuong phap
cdng, phuong phap thé, phuong phap dat 4n
phu, phuong phap lugng gidc héa, phuong phap
ham sb,...Dé giai duge ching HS khong nhimg

cin nim duogc cic phuong phap trén ma c@&&

phai biét cach phdi hop ching véi mot
nhiéu phuong phép khéc, trong dé c6 phitong
phip (PP) dénh gid dya vio bit dfpg thirc
(BDT).
Do pham vi bai bao, ching ti chi dé cap mdt
s6 dang todn thwong gap vé HPT dwoc gidi
béng PP ddnh gid dia vao BPT théng qua mét
loat thi du minh hoa va bai tap ty luyén vaéi hy
vong s& giup ich cho HS mét phin ndo trong
viée rén luyén ki nang giai todn cling nhu phat
trién tw duy dé lam dang toan nay.
1. Gidi HPT hai 4n ma trong d6 cé mot PT
phai dua vao BDT
Thi du 1. Giai hé phwrong trinh

[(x—DJTa=y + f(y-2)(11+2x—x7) =12

IJ;; _3x2-5x+6= 2/y—-4

1-23<x51+243 )

Lévi gidi. PX:
i {453:1:14

TOAN HOC )
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 GUYE PHUONG TRV TIAN
Bl PRV AP DA 1 A A0 B i i

PHAM TRONG THU

(GV THPT chuyén Nguyén Quang Diéu, Ding Thap)

B ':-*“}mgw*:_y;

(y—2)+(11+2x-x?)
2
Cong hai BDT trén lai vé theo vé, ta dugce
(x-D 14—y + J(y-2)11+2x-x%) <12 (1)

Diu déng thire trong (1) xay ra khi va chi khi

JOo=-2)(11+2x-x%) <

x=-120
y=2=11+2x-x2 (2)
Thay (2) vao PT thir hai cua hé ta dugce

@x%@xz—ﬁx+4+2{l—m)=(}

& 2x+2)

£ - Al o, X =

@u 4)(; tE Ly ] 0(3)
2x+2)

0

Do x21, nénx?+x-1

>
1+4/9+42x—x2
Khidd Q)& x=4=y=35.
Déi chiéu véi diéu kién (*) ta tim duoc nghiém
cua HPT da cho la (x; y)=(4; 5).
Nhin xét. Khi giai mgt HPT nao do thi vige dau tién
ta xem PT nao trong hé cdn “xir i trieéc”. Cam nhdn
vé bai todn trén, ta thdy viéc tim ra quan hé rang
bugc giita edc bién trong PT thit hai dé thay vao PT
thir nhdt vdn con khé nén ta cd thé nghi ngay mau
chot gidi quyét bai todn trén chéc chdn & PT thir
nhat vi trong PT nay ta phdt hién ra bong dang dang
ctia hai BOT nhuwe sau:
a2 +b? .
2

- Vi hai 56 thuc a, b bt ki ta c6 ab<

Dang thirc xay ra khi va chi khi a=b.

o aLE = Jab, Ya,bz0. Ds‘i’ng thirc xay ra khi va

chi khi a=b (BDT Cauchy).



Sau d6 sie dung diéu kién diu"=" trong (1) ta tim
x=1=0

Bkl ey e ) W0 ET

durore {

hai ciia hé ta tim dege PT mi theo bién x. Giai PT
nay va doi chiéu nghiém ctia chiing vdi cde diéu kién
(néu cé) ciia HPT: tir do suy ra nghiém (x; y) cdn
tim cuia hé.

Thi du 2. [VMO-2009] Giai hé phwong trinh

f
I
|

Fi

Ap dung BDT Bunyakovsky, ta c6

2
RO e e
27 Jl+2y?

1 1
£2(1+2Jr2 i 1+2}’2J (1)

Pang thirc trong (1) xdy ra < x=y.

Ta chimg minh BBT
1 Ly bl
1+2x2  1+42y2 7 1+2xy 7
it vay: (2 2 3 "@
That viy: (2) < 2(1+2x2)(1+2y2) @

2(2+2x2 +2%) (1 +2xy)
& 1+2x2 +2y2 +4x2y2
Z1+x2+y2 + 20+ 223y 4+ 2xy3

< (x—¥)*(1-2xy)20 luén dung voi moi

el |,
_1.).E|:0. 2:|

Déu dang thirc trong (2) xdy ra <> x = y.
Tir (1) va (2) suy ra
1 0 1 . 2
VI+2x2  [1+2y2 Jl +2xy

Ping thirc trong (3) xayra < x=y.

(3)

Thay x = yvao PT con lai ciua hé duoce

x(l—2x)=§l-<:>15212—311+1=0

94473
36

Doi chiéu vai diéu kién (*), suy ra HPT da cho
cé hai nghiém (x; y)1a
9+473 . 9+473) (9-T3. 9-73)
B ¢ ag 36 36
Nhin xét. Trong thi du 2 diéu quan trong li phdt
hién dwge BPT phu (2), vi day la mdu chét gitp ta

.....

A=

Thi du 3. Giai hé phrang trinh
[(.\' +4y)(x% +16y2) = 32.1‘_\‘(.1‘ +4y— 15}
]_ V3x—-1+6x=8y+3+8(2y+1)

Lévi gidi. DK: {x :-’ji,‘ (*)- Ta chimg minh
yz20
(x+4y)(x2 +lﬁy1)232xy{x+4y—3\ﬁ§)
Do x+4y= 4\{5 nén ta cin chimg minh
x§+lﬁy228‘f§(x+4y—3ﬁ) ()
é@‘a —Jx, b=2y thi BDT (1) tr& thanh

@ a* +b* 22ab(24? + 257 - 3ab)

& a* +b* -2a%b? > 2ab(2a? +2b? —4ab)

o (a2 -b? ) > 4aba—b)

< (a—b)* 20 (ludn ding). Suy ra dpcm.

Bf'mg thire trong (1) xdy ra <> x=4y.

Thay x =4y vao PT thir hai cua hé ta dugc:
V3x—1+6x=\2x+3+4x+8

& 203x-D+B3x-1=2Q2x+3)+/2x+3 (2)

Xét ham s6 f(1)=2r% +t xéc dinh va lién tuc

trén [0;+00), c6 f'(t)=4t+1>0,¥t>0 nén

ham s6 dong bién trén (0;+ o).

T (2) cd f(\B3x—1)=f(2x+3),suyra

xmj:ﬁW@’x:il:by:!.

Déi chiéu véi didu kién (*), suy ra HPT da cho

co nghiém (x; y)=(4; 1).

TOAN H
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Thi du 4. Giai hé phuong trinh
J':'w‘.r{.rz +1)—y (}-‘3 +3)=3xy(x—y)
Ya-DEa-o+¥x—2+¥4-x+
2yfy =x*+30

Lai gidi. Ta cd

Ox(a2+1)=y(»* +3)=3xy(x~y)
& (2x)P +32x) =(y—xP +3(y—x) (1)
Xét ham sé f(r)=13+3t xédc dinh va lién tuc

trénR,co F(t)=312+3>0,vreRnén ham s6

Aif) ddng bién trén R.

T (1) co f(2x)= f(y—x),suyra
2x=y—-xy=3x

Thay y=3x vao PT thir hai ciia h¢ ta dugc:

Yax—DE -0+ -2 +¥4—x +6xJ3x
=x3+30 (2)
PK: 2<x <4 (*). Ap dung BDT Cauchy, ta co

JG—DE-n <, [T o
6xy3x =227x7 <x3+27
Ap dung BDT Bunyakovsky, ta co
x—2+4a-x< Jz(JSZ’z" +id—x &

< PP =2,

Cong ba BPT trén lai vé theo vé, ta duoc

VT(2) < VP(2) (**).Dang thirc trong (**) xay

ra khi x =3 (thoa man DK (*)).

T do, ta tim dwgce nghiém cua HPT da cho la
(x;¥)=3;9).

Nhiin xét. Quan sdt hai PT trong hé trén thi thday PT

thir hai céng kénh va kho bién doi hon, nén ta chon

PT thir nhdt d@é xir Ii trude. Viéc bién doi PT nay

thanh PT tich hodc tim ra moi quan hé rang budc

gitta cac hién trong PT khong thugn tién cho .'-:i:m,
nén ta chuvén sang huong suy nght khdc Il dwa PT
thir nhdt vé dang ma ta c6 thé tim ra ham ddc trung
dé tr do suy ra moi quan hé rang bude giita cde
bién. Thay méi quan hé nay vao PT thir hai ta duoc
PT vé ti mét dn (gia sw dn X) va giai né théng qua

TOAN HOC
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phueong phap ddnh gid dwa vao BDT, tie do suy ra
nghiém cia HPT dd cho. Nhin chung, bai hé trén
khong quad khd nhung dé giGi tor, nhanh, tiét kiém
thoi gian trong thi cir ciing cdn phdi cé dg nhay bén,
tinh té & ché nhin ra PT thir nhat trong hé cé chira
ham ddc trung do li ddu hiéu ciia phicong phdp ham
56 va PT (2) ¢6 chika bong dang cia BDT.

Luwn y chung: OQua cac thidu 1,2, 3, 4 cac ban co
thé i rit va cho minh dwge nguyén tic chung dé
giai cac bai todn HPT co dang twong tu:

- Trude tién ta can phdt hién xem cé PT nao trong
hé sir dung BOT khing. Néu khéng cé thi ta doi sang
hirémg suy nght khdc bang cdch vdn dung phuong
phdp trung gian dé tim moi quan hé méi gitta hai an
ctia mét PT ndo d6 trong hé nham myc dich chuyén
PT con lai trong hé thanh PT mdi theo mot bién ma
chiing ta co thé sir dung dwge BDT .

- Sir dung diéu ki¢n ddu "=" xay ra dé giai PT (thong
thwemg edac BDT ma ta phat hién dwgce roi vao cac
bai tdp vé BT co ban hodc cac BT co dién quen
thugc la BDT Cauchy, BDT Bunyakovsky...).

2. Gj %PT hai 4n ma trong dé cé hai PT

@ha: dua viao BDT

é hl du 5. Giai hé phirong trinh

L +6 xy—y=3
! h(.l"w-—'l“J — i -
X — ,12(.1'3+‘.4 ==
X< +xy+ y- : -

x=0

Loi gidgi. DK: )
gidi. {tz D =
Tir PT thir hai cia hé ta thay néu x<0, y<0

din dén HPT v nghiém, do d6 ta chi gidi hé

voi x>0, y>0. Bat{ix:“- Hé d cho tro
uv=
thanh
a+6Jab-b=6 (1)
6[a3+b3}
— P +p?) = 2
+a?-+.-:;-'f:l+.‘;?2 i 2 2>

PT(1)=> a+2Vab =3+~ (I A

Diang thic xay ra <> a=h=1.Ta lgi c6



VT(2)2 a+2(a+b)- [2(a* +b?) (4)

6(a’+b*)
(Céc ban ty chitng minh ey =2a+h)

bs"ing dinh nghia). Ta c6:
VP(4)=a+2Va* +b* +2ab - [2(a® + b*)

ab a+h? i
:.{I+2J—2—{12 +1? ,‘l[ J— E2(a~+b2]
Ap dung BDT Bunyakovsky, ta c6

ab( |la*+b? ———
VP(4)za+ J;[ o +J§]— 2(a? +b?)

=a+2ab 23 (5)
Ding thirc trong (5) xayra <> a=b=1.

Tir céc 1ap ludn trén din dén HPT c6 nghiém

(|
(x ;J’}:[E; *2')

3. Gidi HPT hai 4n bing cach két hop hai PT
trong hé véi nhau sau dé vin dung phwong
phap danh gid dua vao BDT

Thi du 6. Giai hé phirong trinh

R
o =x2+y t’
YA 12225 .

b W MR YO y2 @

T JAE12y+25 &
Loi gigi. Hién nhién (x: y)=(0;0)
nghiém cia HPT. Xét x#0 va y#0, ta thiy
HPT trén [a HPT ddi ximg loai 2 nén nghiém
cia bai toan s€ la x=ynhung néu laim theo
cach thong thudng thi s& kho khan vi co su Xudt
hi€én cua cdn béc hai. Ching ta thir két hop hai
PT trong hé lai véi phap dé‘:“dugc mét PT maoi
va x¢t xem no c¢6 thé bién d6i vé mot dang dic
biét gi khéng.
Cong hai PT trong hé theo vé dugc A = B (*),
trong do:

la mjt

A=2xy e

[ b=

B=x2+y2.
+ Va1 xy>0 tacod
A=2xy l L =2xy<B
2 2

Ding thirc xdy ra <> x=y=

b3 |

= Vi ay < (. Kha niang nay khdéng xay ra, thét
viy, khong lam mét tinh tong quat gia su
x<0,y>0 thi dfmg thirc (*) khong thé xay ra.
Viy HPT da cho co hai nghiém (x; y) la:

(0; O, (% ; %]
W

Thidu 7. Giai hé phuong trinh

%‘v +(8x—1)* =23x(16x+1)

2x(80x +1) = yy28x -1

{1 +64x2 —16x+1=3Bx(l6x+1) (1)
|4x(80x +1)~2y28x~1=0 (2)

Cong (1) va (2) theo vé ta dwoc
(y-v2Bx—T1) +384x2—40x+2 =
We(16x+1) (D)

Goi Ala vé trai cua PT(3). Ta cé

A2384x2 —40x+2 :%{3(16.1: —1j% 416241}

B gl6H+ 1) ()
2
Ap dung BDT Cauchy cho ba sé duong, ta ¢6

1 1 :
E(16,~:+l)=E{32;r+(1f:._r+1)+2)

> %er(mﬁ 02 = Ba(i6x+D) (5)

(Xem tiép trang 27)
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CAC LOP THCS
Bai T1/477 (Lép 6). Xét tong S gom 20 s hang:
1 1 1

EE

+ +ot g
1.234 2345 20.21:23.23

Hay so sdnh § véi — 18

CAO NGQC TOAN

(GV THPT Tam Giang, Phong Dién, Thira Thién Hué)

Bai T2/477 (Ldp 7). Cho tam giac ABC cén tai A,

dudmg phén gidc BD. Trén tia BA lay diem E sao
cho BE = 2CD. Chimg minh ring EDB =90°.

THAN VAN CHUONG

(GV THCS V& Nl Hung, Dién Ban, Quang Nam)

Bai T3/477. Cho x, y, z la cic s6 thye duong

thoa man diéu kién: x+y+z=xyz. Tim gia tr'@

nho nhét cia biéu thire: §=— 3L iz' 6‘?

2 2

NGUYEN '@i{m\l(}
(GV THPT Thanh Sen, Thach Trung, TP. Ha Tink)

Bai T4/477. Cho AABC céan tai A va M la mdt
diém ¢ trong tam gide do sao cho ABM = BCM.
Goi H, I, K 1an lugt 1a hinh chiéu vuéng géc cua
M trén AB, BC, CA. Goi E la giao diém cia MB
va IH, F 1a giao diém ctia MC va IK. Gia sir hai
dudng tron ngoai tiép clia cdc tam gidc MEH va
MFK cét nhau tai N =M. Chimg minh rang
dudng thing NM di qua trung diém cia BC.
THAI NHAT PHUONG
(GV THCS Nenyén Van Troi, Cam Nghia, Cam Ranhi, Khdnh Hea)

Bai T5/477. Giai phuong trinh:
o +x+D.3[Gx -2 +Px-2+1)=9.

LUONG CAO VINH
(GY THPT Cgng Hién, Vinh Bao, Hai Phong)

TOAN HOC
16 cusie
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CAC LOP THPT
Bai T6/477. Gia su phlrcrng trinh
¥} —ax?+bx—c=0

¢6 3 nghiém thye dwong. Chimg minh ring néu:

2@* +3a® —Tab+9c—6b-3a+2=0
thi 1<a<?.
HO QUANG VINH (Ha Nai)
Bai T7/477. Cho a, b, ¢, d, e la céc sb thuc thoa

mén:
sing+sinb +sinc +sind +sine=0
{cos 2a +c0s2b +cos2e + cos 2d +cos2e =3
Tim gia tri 16n nhat va gid tri nho nhit cua biéu
thirc: P =cosa+2cos2b+3cos3e.
PHAM HAI DANG
(Kim Puong, Ung Hoa, Ha Noi)
Bai T8/477. Cho diém H nidm & mién trong
tam giac ABC. Goi K la truc tim tam giac ABH.
Pudng.ghiing qua H vudng goc véi BC cat AK
tal ESpPurong thing qua quéng goc voi AC cit
i F. Chimg minh rang CH L EF.
NGUYEN NGOC TU
(GV THPT chuyén Ha Giang)

Bai T9/477. Véi neN', goi S, :1+%-—...+%.
Ky hidu {S,} la phin I¢ cia S,. Chimg minh
ring : Vi mdi ee(0,1), ludn ton tai ne N’ dé

{Sﬂ}ﬂa.

POAN THE PHIET
(GV THPT chuyén Lé Hong Phong, TP. Nam Dinli)

TIEN TGI OLYMPIC TOAN

Bii T10/477. Tim sb mau k nho nhat dé c6 thé

t6 mau cac s 1, 2, ..., 20 (mdi s mot mau, hai

s6 khac nhau ¢6 thé duoc to ciing mau) sao cho

khéng ¢6 3 sb nao cung mau lip thanh mot cép
s6 cong.

VU DINH HOA

(GV Khoa Todn - Tin, DHSP Ha Noi)



Bai T11/477. Cho diy s6 (x,) théa man diéu kign

X =-m,x, =—1

O+3{cosx

mH

— 005X, ) —COSX,, COSX,

X, =X, tlog,

L]

B+sin’ x,
n= |)2'73‘.i

Chirng minh diy (x,) c6 gidi han hitu han khi
n dan dén v6 cing va tinh gidi han d6.
NGUYEN LAI
(GV THPT chuyén Luang Van Chanh, Tuy Héa, Phii Yén)
Bai T12/477. Cho tir gidc ABCD ndi tiép dudng
tron (). Phin gidc ngodi clia cdc goc
DAB,ABC,BCD,CDA theo thir thir cit phan
gidc ngodl cua cac gac E&,é&),cﬁiﬁ
tar X T T theq thir ty 14 trung diém cua
XZ, YT. Chirng minh ring:
1) Tt gidic XYZT nji tiép va XZ L ¥T.
2)0, E, F thang hang.
NGUYEN MINH HA
(GV THPT chuyén DHSP Ha Ngi)
Bai L.1/477. Mot chit diém M chuyén déng tron
déu trén quy dao c6 bén kinh R, ngugc chiéu
kim dong ho, toc d6 gée . Chon hé truc toa do

PROB

FOR SECONDARY SCHOOIA®

Problem T1/477 (For 6™ grade). Let
1 1 1
S=
13845 0219373

1.2.34

]
& Sand —.
OMpare & amn I3
Problem T1/477 (For 7" grade). Given an isosceles
triangle ABC with the base BC. Let BD be the angle
bisector. On the ray BA, choose E such that BE = 2CD.

Show that EDB =90¢.

Problem T3/477. Let x, y, and z be positive numbers
such that x+ y+z = xyz. Find the minimum value of
i

+

: %
the expression § =—+-= ;
Faralad ol

Problem T4/477. Given an isosceles triangle ABC
with the base BC and let M be a point inside the

triangle such that ABM =BCM. Let H, I, and K
respectively be the perpendicular projections of M
on AB, BC, and CA4. Suppose that E is the
intersection between MB and [, and F is the

&

Lm‘ﬁrmsmuz

xOy nim trong mit phang quy dao, c¢6 2 truc Ox
va Oy tiép xtic véi quy dao tai P va O nhur hinh
dudi. Goi M,, M, lan lugt 1a hinh chiéu ciia M
trén 2 truc Ox va Oy. Chon goc thai gian =0
la lte chit diém di qua P. Tim thoi diém dau
tién dé khoang cach giira M, va M, 1 1on nhit,
nhoé nhat. Tinh céc khoang cach d6?

By vl
NGUYEN MINH TUAN
(GV THPT Yén Thanh 2, Yén Thanh, Nghé An)

Bai 1.2/477. Cho hai thiu kinh héi tu L; va L;
dat déng truc ¢é tiéu cy lan luot 13 fi = 20em
va f; = 30cm. Hai quang tdm cua chiing céch
nhau la L = 0,0, = 100cm. Hoi phai dat vat
sing AB & cach thau kinh truée L, bao nhiéu
(cm) @nh cudi cing 4.8, tao boi hé Ly, L, 1a
a@?ﬁt va co dg lom A,B, = % AB?

NGUYEN QUANG HAU (Ha Néi)

intersection between MC and IK. Assume that the
circumcircles of the triangles MEH and MFK
intersect at N % M. Prove that the line NM contains
the midpoint of BC.
Problem T5/477. Solve the equation

(X +x+DAYBx =27 +3Bx-2+1)=9.

FOR HIGHSCHOOL

FProblem T6/477. Suppose that the equation
X —ax*+bx—c=0
has 3 positive solutions. Prove that if
2a’ +3a* —~Tab+9c-06b-3a+2=0
then 1€g<2,
Problem T7/477. Let a, b, ¢, d, and e be 1eal
numbers such that
sing+sinb+sinc +sind +sine =0
{cos 2a+cos2b+cos2c + cos 2d + cos 2e = -3’

Find the maximum and minimum values of the
expression P =cosa+2cos2b+3cos3c.

(Xem tiép trang 27)

TOAN HOC
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Bai T1/473. Tim hai chit s6 tan cimg cua hiéu
o
Loi gidgi. - Ta thay (20k+ 1)(20h + 1) =
20Q20kh + k+ k) + 1 =20m + 1 nén (20k + 1)"
=20r+ 1 v&i k h m n r lacic sd nguyén
duong. Do 9* = 81 = 20k + 1 nén 97'° = g1'™
= (20k + 1)'™ =20m + 1 va 9" =9.81"" =
920k + 1) =9(20n + 1) =20r + 9 voi m, n,
r 14 cac s6 nguyén duong,
- Tir 220 = 2192 = 10247 = (1000 + 24)(1000 + 24)
= 1000(1000 + 24 + 24) + 576 = 100k + 76 ma
(100k + 76)(100h + 76) = 100(100kh + 76k +
76h) + 5776 = 100m + 76 nén 2°"" = (100k + ?@x
=100r+ 76 vo6i k h m, n r lacacsdn n

A Ias
i .

dwong. Tir @6 27 = 2" " 1 = 2.2°"" &9(100¢
+76) = 1002 + 152 = 100s + 52 Wa 2% =
g+ 23 oI — 00 - 76— S0,

76) = (100.5 + 12)(100x + 76) = 100y + 12.76 =
100z + 12 v&éi m, ¢, 5, r, x, y, z 12 cic 56
nguyén duong.

« Tir két qua trén suy ra 2%"“— 29" = 100s
+ 52 — (100z + 12) = 100(s — z) + 40. Viy hai
chir sé tan cing cua hiéu 29 — 2°** 14 40. 0

» Nhin xét. Mt s6 ban tinh 9'° va 9" theo bdi
ctia 100 nén xét s6 dur cua 2'™" " khi chia cho 100
s& phai tinh véi céc sb 1ém hom nhiéu so véi khi xét
220 nhr 1o giai trén. CAc ban sau c6 1o giai t6t :
Phi Tho: Nguyén Pham Thanh Nga, Bui Nhdt
Minh, 6A3, THCS Lam Thao, Lim Thao; Nghé An:
Pdng Hitu Khanh, Nguyén Vin Thanh, Lé Xudn

TOAN HQOC
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Hoéang, Dao Thai Hoang, Lé Hoai Som, Ddng Thi
Vén Khdnh, Truong Cong Canh, Nguyén Thi Thanh
Hrjng, Nguyén Thi Khanh Thie, Pham Vin Quyén,
Tran Xudn Mai, 6A, THCS Ly Nhit Quang, Do
Luong; Quéang Ngidi: Mai Thanh Nguyén, 6A,
THCS TTr. Séng Vé, Tu Nghia.
VIET HAI
Bai T2/473. Tim s6 tw nhién n thoa man:
n'+8n’ + 190 =331 - 90=0.
Léi gidgi. Cdch | (Cua da sb cac ban). Viét lai
diang thire da cho thinh
At =20 + 106" — 201" + 390°
-78n + 451 - 90 =0,
n(n—2)+ 10n*(n—2)
+39n(n—2)+45(n—2)=0,
(n—2)(n’ +10n" +39n + 45) =
Vi 1a s6 tu nhién nén n* +101° +39n + 45 > 0,
do do n, % Vay gié tri n cAn tim lan = 2.
Cad;‘ ir gia thiét taco n* + 8nm + 194" — 33n
hay n(n’ + 8n® + 197 —33) =90 (*).

@?éunlasolcthl (" + 81" + 191 —33) 1é va vé

trai cna (*) 12 so 1é, khéng thoa man. Vay » phai

la s6 chin va 1a wéc s6 coa 90, tic

ne{2:6;10;18:30;90} . D& dang kiém tra thiy

n =2 thda min ding thirc di cho. Véin>2 ta
c6 1w +8r +19n—33>2"+8.22+19.2-33
=45, suy ra n(n’ + 8n° + 19n — 33) > 90, khong
thoa man (*).

Viy n =2 la gid trj duy nhét cin tim. O

»Nhén xét. 1) Bai toan nrong doi d&, tat ca cdc ban
déu tim ra dédp s6 ding. Ngoai hai cach giai trén day,
mét s6 ban con bién ddi dang thirc thanh (n' + 8%
- 90) + n(19n — 33) = 0 rbi 13p ludn khong thé xay ra
n=3,dodén=0;1; 2 Kiém tra truc tiép tim duge
n=2,

2} Céch 1 trén day ding nhung khong dugc “tu
nhién”, dua trén co s phai nhdm dodn duge gia tr]
n = 2 thoa min. Xin tuyén duong céc ban co 161 giai



theo cach 1. Céc ban sau c6 1oi giai tét (khac céch
1): Son La: D6 Thu Trang, TA1, THCS CLC Mai
Son; Vinh Phie: Quang Thi Bich Ngoe, Ha Van
Tudn, Ha Yén Nhi, Phimg Minh Vi, Trinh Thj
Quynh Anh, Nguyén Thé Dat, Ddng Ngoc Linh,
Pham Trung Hwe, 6AS, THCS Yén Lac, Yén Lac;
Phii Tho: Ha Hién Licong, Nguyén Céng Hdi, TA3,
THCS Lim Thao, Lim Thao: Thanh Héa: Trinh
Pike Tudn, 6A, THCS Nguyén Chich, Déng Son;
Nghé An: Newuyén Vin Duong Himg, Neuyén Thién
Phiie Anh, Nguvén Huy Hodng, 7B, THCS Ly Nhit
Quang, P6 Luong: Quing Ngii: Van Quang Tué,
7A, THCS Pham Vin Bdng, Nghia Hanh: Phi Yén:
Dwong Boi Ouynh, 6A, THCS Nguyén Chi Thanh,
Ngdé Lan Giang, TH, THCS Tréin Hung Bao, Ping
Hoa; Cén Tho: Trdn Danh Nhdn, TAS, THCS Doan
Thij Diém, Q. Ninh Kiéu, TP. Can Tho.

NGUYEN XUAN BiNH
Bai T3/473. Tim tdt ca cde 56 nguyén duwong x,

X2y
Ly

y sao cho A=x*+y*+ la sé chinh

phuong.

xzyz
(x+32F

L&T—gidl‘. Ta C{'} A :x2 -|--‘)52 +

(24

+ Dé 4 1a s6 chinh phuong, ta can tim cac s6

. o A
(x+yP =2x+y)—— e

"y

. XY
nguyvén duong x, h
cuy g X, ¥ sao cho o

cling la so

nguyén duong. Dat =k(keN")

S xy=k(x+y) (1}<:>(x—k)(y—k)= 2 s 5
Vix, y, k14 cac sb nguyén duong nén tir (1) suy

rax>k y>k,dodox— kvay— klacac sd

nguyén duong.

Goi UCLN (x—k, y—k)=d (deN") suy ra
x-kid xid
y—kid=<{vy:d
k*:d? kid

§ g {x=dmz+dmn

)
NG

Pitx=dx' ,y=dy,k=dk’ (x',y,k'eN").

Thay vao (2)tacod (x'—k")(y'—k")=k" (3)

Tacot x —k=dx— k"), y — k=diy—*&) va

x—ky-k)=d nén (x'-k';y'-k")=1.

Két hop voi (3) suyra x'—k'va y'—k' 1a cdc sb

chinh phwong. Do do
x'—k'=m? e T
y'—k'=n? (m,nEN"]f“:}{x 6504 R 1

< -~ y'=n*+mn

x=dm? +dmn
S n.d=R").
uym{y-—-cin“rdnm Lol S
Y =dm?® +dmn

+ Nguogce lai voi {

] N*
y =dn* +dmn M T

xy _ (dm®+dmn)(dn® +dmn)

thi = =4 S
- xX+y di(m+n)? e
A:Lx+y—ij =[ﬂ'{m+n}3—aﬂrivau'z)2

x X+y

la s;@nh phuong.

Ay v {(mndel¥") thi 414

y=dn* +dmn
s6 chinh phuong. O
% Nhdn xét. Da s cac ban tham gia giri bai déu giai
déu suy ludn dén cong thirc (2), nhung khong tim ra
durge cong thire twdng minh tinh x, y. Tuyén duong
cdc ban sau co 1oi giai tét: Pht The: Bii Thi
Ouynh, 9A3, Nguyén Chi Cong, Tran Hai Nam,
Nguyén Quac Thir, A3, THCS Lam Thao.

PHAM TH] BACH NGQC
Bai T4/473. Cho tam gidc ABC nhon voi hai
dueng cao BE va CK. Goi R va § thir fir Ia hinh
chiéu cta K trén BC va BE; P va Q thir t la
hinh chiéu cua E trén BC va CK. Chirng minh
cac dieomg thang RS, PQ va EK dong quy.
Lai giai. Ha EI 1 AB tai I. Dé thay KQEI la
hinh chir nhét va cac tr giac PCEQ, BCEK ngi
tiép.

TOAN HOC
' CTudi

e 19

S8 477(3-2017)




B - ' (&
R B

Ta c6: F@E‘ = PEC (vi tir gidc PCEQ ndi tiép),

PEC =CBE (cung phu voi goc BCA ;!
CBE = CKE (vi tit gidc BCEK noi tiép),
CKE = KOI (vi KQEI 13 hinh chit nhit).
Suy ra }Téz' = f@' , do d6 ba diém P, O, I thing
hang. Vay PO di qua trung diém cia KE.
Twong ty, RS di qua trung diém cua KE.
Vay RS, PQ va EK dong quy tai trung diém ctia
do.m EK EI

vatatcadcucholmglaldlmg Cécbansaudﬁymlm

Lieomg, Pinh Thi Quynh Chau, 9C, THCS Ly
Quang, D6 Luong, Va6 Thi Bdo Anh, 9A1, TH

Vinh Tudng; Phii Tho: Neuyvén Chi Cong, 8X3, Nguyén
Thy Duong, Nguvén Hiru Trung Kién, Neuyén Thu
Hién, Biti Thuy Linh, Bii Thi Quynh, 9A3, THCS Lam
Thao; Phit Yén: Pam Ngoe Hiéu, 9H, THCS Trin
Hung Bao, Bong Hoa; Son La: Phan Quang Huy,
Nguyén Trung Thé, Diém Ding Hoang, 9A1, THCS
CLC Mai Son-TK9, Ttr. Hat Lét, Mai Son.

NGUYEN THANH HONG

Bai T5/473. Giai hé phuong trinh:

5 +2y*+2=2 (1)

x+yz+zx =1 (2)
Lai gidgi, Cach 1. St dyng (2) ta cd

5x°+2y* +2° =2(xp + yz + 2x)

&zt =2z(x+y)+5°2 +2y°* =2xy =0
<:::>[z---|(3c+}-'}]2 —(x+yY +5x2 +2)y* -2xy=0
slz—(x+ ] +4x —4xy+y* =0

TOAN HOC
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z—(x+y)=0

eslz- e+ ) H2x- )T =0@{2x_y:0

@23
y=2x
1

5x% +8x +9x% =2 < x? =ﬁ¢$x=ij%.

Thay vao (1) ta dugc:

e 2 3
Véi x= St e d
G i i B R )
T e LT D
i

Hé da cho ¢o hai nghiém (x; y; 2) 1a:

() o)

Cdch 2. Taco: 5x° +2v +z° =2(xy+yz +2zx)

2 1
<= 2x +;v2+3v2+3z +§' +3x° =20+ )z +20) (%)

Ap dung BDT Cauchy, ta co:

2,1:2+ly2221’2.r2.l =
éﬁ = 2:32 - 2222 =2)y722)z

& lzz+3x2>2’1223x2 °'t:'|>22x

V2 2xy

gidi t5t: Nghé An: Phan Thi Huvén Anh, Nguyén Trqm@’bﬁ c0 (*) thi dau “=” trong cac BDT trén déu phai

xdy ra, diéu ndy twong duong véi

3 2 1
221,22 Wt = 2—%x2
gl ind TR¥ ¥

xy20, 220, =0

H-:Ex
’=3x -

Pén diy ta cling tim duge nghiém cia hé da cho
nhucich 1. O

» Nhin xét. Pa sb cic ban gidi theo mdt trong hai
cch trén. Mot s6 ban giai sai, mjt 56 ban khac giai
theo cach 2 dd quén diéu kién dé dau “=" trong céc
BDT: 2|

Chc ban sau ¢ 161 giai tot: Ha Ngiz Tran An Thu,
9A8, THCS Ba Pinh, Q. Ba Binh; Nguyén Ding
Nhgr Minh, 8C2, THCS Archimedes Acadamy,
Q. Ciu Gidy. Phat Tho: Nguyén Thu Hién, Nguyén
Thiry Dwong, Nguyén Hitu Trung Kién, Bii Thi
Quinh, Ta Phuong Chi, 9A3, Lé Trung Hiéu,
Neuyén Quéc Thir, Nguyén Chi Céng, Tran Hai
Nam, Nguyén Vi Ha, 8A3, THCS Lam Thao, H.
Lam Thao. Vinh Phic: Lé Ngoc Hoa, 9E1, THCS
Vinh Tudnmg, Pham Thi Kiéu Trang, Bii Tudn Anh,
Nguyén Triic Quynh, Nguyén Anh Linh, 9A2, THCS

2|zx = 2zx XayTa.



Yén Lac, H. Yén Lac. Nghé An: Nguyén Nam
Khdnh, 9A1, THCS Quéan Hanh, H. Nghi Loc, Thdi
Bd Bao, 9C, THCS Ly Nhit Quang, H. Pé Luong,
Son La: Diém Ddng Hoang, Phan Quang Huy,
Nguyén Trung Thé, 9A1, THCS chét lugng cao Mai
Son - TK9, TTr. Hat Lot, H. Mai Son. Vinh Long:
Neuyén Vo Thudn, 9A1, THCS Thi trdn Tam Binh.
Phi Yén: Pam Ngoc Hiéu, 9H, THCS Trin Hung
Pao, H. Péng Hoa. Viing Tau: Lé Tudn Anh, 9A1,
THCS Chau Pirc, H. Chau Drrc.
Hei Nguygn Hodang Anh, 9AS5, THCS Trin Phu,
H.(Q.) 2, Tinh (TP.) ?

TRAN HUU NAM

Bai T6/473. Tim 56 nguyén m dé phirong trinh

x+(m+Dx —C2m-Dx-2m +m+4)=0
co nghiém nguyvén.

Léi gidi. Phuong trinh d cho fwrong duong vai
x(xz —2.i*u+l]+.in{_1r2 —2m+])+{_r3 —2m+l)=5

¢::»(x+m+])[x3—2m+1)=5.

5 x . L - n n A ” A
Vi x, m 1a cic sO nguyén va 5 14 s0 nguyén to
nén co céac tredong hop sau

THI

x+m+l=1

{ _omi1=g= A tml)tat- 2m+1"§

=x242x-4=0=x=-1%.5 oy, ,@

THZ. ; &

x+m+1=5 :>2(x+m+l)+x3$;¢+1=”
-2m+1=1

:>A’2+2x—8=0:>[r 2, m=2 {th i

x=—4 m=

TH3.

x+m+l=-1 2 .

{ —2m+l=_.5=>2{x+m+1)+x 2m+1=—7

:’(I'l‘])z :—9 (Va nghiém)

TH4.

x+m+1=-5 2 y

{x2—2m+1=_] ::'2(*‘7 em+1)+ 7 —2m+1=-11

= (x+1)" =~13 (v0 nghiém).

Viy cac gid trj mcdn tim 14 m=2 va m=8.0
¥ Nhin xét. Diy la bii todn khong khé nén cé nhiéu
ban giri bai giai voi mdt 0 cach lam khac nhau.
Céch giai trén déy ngin gon, chi cin kién thirc ¢dp

THCS. Céc ban sau day c6 bai giai tot: Thanh Héa:
Thiéu Dinh Minh Hing, 8C, THCS Nhit Ba 8y, TTr.
Bat Son, Hoding Hoa; Phii Tho: Nguyén Thu Hién,
9A3, THCS Lim Thao, Lam Thao; Ha Nam: Nguvén
Cong Phiweong, 10 Toén, THPT chuyén Ha Nam;
Son La: Diém Pdng Hoang, 9A1, THCS chit lugng
cao Mai Son, TTr. Hat Lot, Mai Son; Thira Thién
Hué: Nguyén Céng Phii, 10 Toan 1, THPT chuyén
Quédc Hoc Hué; Ngh¢ An: Dwong Van Minh, 10A2,
THPT chuyén Phan Bdi Chiu; Quéing Tri: Va8 Thuc
Khénh Huyén, 10 Toan, THPT chuyén Lé Quy Dén,
TP. Pong Hi; Quing Nam: Lé Thdo Huyén,
Nguyén Lé Thanh Hang, Tran Van Tinh, 10/1,
THPT chuyén Nguyén Binh Khiém; Bén Tre: Lé
Ngdé Nhdr Huy, 10A1, THPT Lac Long Quin, TP.
Bén Tre; Nam Dinh: NguyéTn Himmg Som, 10A2,
THPT Lé Quy Bén, Truc Ninh; Binh Phwée: Ly
Tri Cuomg, 10T4, THPT chuyén Binh Long; Bic
Giang: Chu Thi Ngan, 10 Toan, THPT chuyén Bic
Giang.

NGUYEN ANH DUNG

Bai T7/473. Cho x, v,

hé .’r*@\«

z la ba s thuc thoa mdn

{1 ). Tim gia tri lom nhat

&“m tri nho nhat cia biéu thiree T = x2 + y2,

Léi gidi. (Theo da sé céc ban). Ta viét lai (1)
dudi dang {Zg__?):__f, %

*Vai y=1 thi tir(2) suy ra x =1. Thay vao (3)
tadugc z=0 nén T'=2.

* Véi x=3 thi tir (3) suy ra y=1. Khi d6 (1)
khéng xay ra.

* Xét x#3, y=1. Khi dé, tir (2) va (3) ta thu

duoc z:l__i—_- ]_)"
l-y x-3
Suyra x?+y*+4=4x+2y (4)

Tiép theo ap dung bét ding thirc Bunyakovsky,
ta thu dugce

4x+2y =22x+y) <252 +y)  (5)
Tl (4) va (5) suy ra x* +y? +4 <2532 +y7)
V5 -1 2 +y? <45 +1
hay 6-245 <T <6+25.
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=7 Hing, 10/1, Nguyén Huy Hdi, Nguyén Phgm Minh

Vay maxT =6+2V5 khi {fg +j; —6+245 hay 7y Truomg Nhdt Nguyén Bao, Triong Ngoc Long,
v A2 att] gt | 11/1, THPT chuyén Nguyén Binh Khiém; Quéng

i }‘};{]{HZJS _5+J5} bidho Ngiii: Nguyén Lé Minh Triér, 11T1, THPT chuyén
Rl T 1T Lé Khiét: Quang Triz Thuc Khanh Huyeén, 10T,

THPT chuyén Lé Quy Don; Son La: Tran Hodng

(x:"):ﬂ — 10245 ; _5—\5}_ Pat, 1241, THPT Mée Ly, Moc Chéu; Tién Giang:
; R 3 Lé Hoang Bdo, 11T, THPT chuyén Tién Giang;

Thanh Héa: Pdng Quang Mink, 10T, THPT chuyén

3 | x=2y L ;
minT =6-2+/5 khi { 34 J;_ —6-255 hay Lam Son, Neuyén Danh Théing, 11A5, THPT Luong
s Péc Bing; Thira Thién Hué: Lé Cdm Thanh Ha,
g , -
; 10 245 55 o [1T2, Lé Viét Thanh Long, Lé Bd Quoc Minh,
()= 50 4055 i Nguyén Pang Tién Diing, Phan Tran Hudng, Cao
Thi Linh, 11T1, THPT chuyén Quéc Hoc Hué; Vinh
e ~10+2J5 -5+45) Long: Chdu Mink Khdnh, \1T1, Phan Gia Anh.
’ Sl el 12T1, THPT chuyén Nguyén Binh Khiém; Vinh
Céch 2. (Khong phai phén chia ra cac truong hop). Phiic: Pham Thi Kiéu Trang, 9A, THCS Yén Lac.
_322+1 NGUYEN VAN MAU
S x=l-z+yz z-+1 Bai T8/473. Cho tam giac .-IHI(_" néi tiép duong
aoo (e yv=1+3z—xz ’ tran (). Puone tron bang tiép gic A co tam |
3 z2+2z+1 : 3 Sy s p
-‘=ij—;l— tiep xuc voi AB, AC lan lwot tgi D va E. OI cat
AL ) DE tai A°. Cadc diém B, C' duoe xdc dinh
Suyra T =x*+y’ :‘4_”.—;-—. iteaon & nhie diém A°. Chimg minh rang AA ',
& b D SR : Y
Tir diy ta dua vé xét tam thirc bdc hai theo z va b&( S
nhin lai két qua T nhu & trén. O @’&m gidi.

»Nhgn xét. Mot sb ban con sir dung phuong p@*
toa dé va phuong phap luong giac de giai. Cg
sau diy c6 loi giai ding: Bie Ninh: Nede
Tinh, 10T, THPT chuyén Bic Ninh;
Ngé Nhat Huy, 10A1, THPT Lac Long Qudn,
Nguyén Minh Anh, 11T, THPT chuyén Bén Tre;
Binh Phwéc: Luu Tii Cuong, 10T4, Nguyén Lé Phi
Long, 11T3, THPT chuyén Binh Long; Ca Mau:
Tran Qudc Vigr, 12T, THPT chuyén Phan Ngoc
Hién; Ddng Thap: Nguyén Hoang Huy, 10H, THPT
chuyén Nguyén Quang Diéu; Hai Dwomg: Nguyén
Pgng Son, 11A, THPT Nam Séich; Hung Yén:
Ngﬂ}-‘gn Lé Huy, 10A1, THPT Duong Quéang Ham;
Khénh Hoa: Nguyén Quang Dat, 11T, THPT
chuyén Lé Quy Bén; Lam Ding: Neuyén Ding

Dat BC=a, AC=b, AB=c, p:ﬂ%. Goi

Khanh Vdn, 10T, THPT chuyén Thing Long; Leng A7 N, P, @ theo thir tyr 1a hinh chiéu cta O trén
An: Phan OQuy Loc, 10T, Lé Tri Phiﬁ, 11T1, THPT AB, AC,ID, IE. Ta lhfi}f

chuyén Long An; Nghé An: Nguyvén Hiru Thang, s i R N ST :
Phom Trdn Anh, 11A1, THPT chuyén Phan Bi Sapw _ AD-AA'sinDAA’ _ sinDAA' DA,

Chéw, Trdn Tién Manh, 11AL, THPT chuyén DH  Saer  AE.AA'SINEAA' snEAA' EA'
Vinh; Phii Tho: Trdan Quic Ldp, 10T, THPT chuyén sinDIA" DA’

Hing Vuong: Quing Nam: Nguyén Lé Thanh Tuongtu co — =
. sinEIA' EA

(2)
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DIA’ LOPNOQ OF - MD
Wk ool @ 00 NE
p__‘i
i 2 _a+bh
i b a+c )
P35
T e (s e O B D
sinCA4' d4+¢
Chirng minh frong fir ta dugce
sin ACC” LEhE sinCBB' bk
sinBCC' ¢+b' sinABB' b+a
Tir d6 sm?ﬁ_ .:-;m,fEEE .sm(’ifix?_ o
sinCAA" sinBCC' sin ABB'

Theo dinh 1y Ceva dang luong giac ta thay AA',
BB', CC', dong quy. O

» Nhin xét. Mot s6 ban ké cic dudng phin gide trong
AX, BY, CZ cua AABC, chimg minh Of LYZ, tir d6

sin BAA' E sinACC' E sinCBB' _ZB
sinCAA' ZA’sinBCC' YC' sin ABB' TXB
két hop dinh Iy Ceva dang luong gidc va dinh Iy
Ceva dang hinh hoc cling di dén diéu cin chimg
minh, Céc ban sau ¢6 1o giai tot hon ca: Son L
Tran Hodmg Dar, 12A1, THPT Moc Ly, Mac
Vinh Phiic: D6 Trung Phuong, 11A1, THPT
Vinh Phiic; Nghé An: Trdn Tién Manh, 11ALSYHPT
chuyén DH Vinh, Nguyén Hitu Thing, @ THPT
chuyén Phan Béi Chau, TP. Vinh; Thi#Thién Hué:
Huymh Hitu Nhdt, Lé Viét Thanh Long, Trieong Ngoc
Long, Lé Ba Quoc Minh, 11 Toan 1, THPT chuyén
Quédc Hoe Hué, TP. Hué.

suy ra

HO QUANG VINH
Bai T9/473. Gia st a, b, ¢ la cdc 56 thuc dirong
thoa man a+b+c=1. Chitmg minh ring
a'b'c* <ab+bc+ca.
Léi gidi. (Chia da sd cac ban). Xét ham sb
F=Inx (x>0). Taco fi(x)=—b <0, Vx>0
¥

do do f{x) 1a ham 16m trén (0, +50). Ap dung bt
ding thire Jensen ta c6

alnx+blny+clnz <In(ax +by +cz)
Ya,v,ze(0,4w) (doa+b+c=1).

(1)

= x4.y?.z¢ <ax+by+cz, Vx,y,z> 0.
Chonx=c,y=a,z=btaco
a’béct <ab+bc+ca.

Dang thire xay ra khi v chi khi

a=h=c

a+b+c=1
»Nhin xét. 1) Mt s6 ban c6 cach giai khong ding bat
dang thirc Jensen ma dimg bét ding thic e >x, WrelR
hoiic dimg bit d.;mg thire Cauchy suy rong.
2) Cdc ban sau c6 1é giai tdt: Thira Thién Hué: Phan
Cénh Minh Phue, 11 Toan 2, THPT chuyén Quoc Hoc
Hué, TP. Hué; Quang Nam: Trieong Nhat Nguyén Beo,
11/1, THPT chuyén Nguyén Binh Khiém; Nghé¢ An:
Trdn Tién Manh, 11A1, THPT chuyén DH Vinh, Pham
Trdn Ank, 11A1, THPT chuyén Phan Bgi Chau, TP.
Vinh; Quédng Ngi: Nguyen Lé Minh Triér, 11 Toan 1,
THPT chuyén L& Khiét; LAm Pdng: Nguyén Déng

Khanh Van, 10 Toan, THPT chuyén Thing Long, TP.
Pa Lat.

0

r..»;l-—-

E e e

PANG HUNG THANG

Bai 'I'-\QHTJ. Chitng minh n?};?g ton tai vé han

r - 2 r -
ca ',Sh nguyén dwong n sao cho n"+1 cd mol
£
ﬁuqmm 0 p>2n+10n.

d:
é Loi gidi. Xét s6 ngu}'cn té p co dang Bk + |

(keN")(co vd sb sb nguyeén t6 nhu viy la két
qua quen biét). D& thay phuong trinh x* = —
(mod p) c6 ding hai nghiém nguyén duong n <
4

m co tong n+m = p. Suy ra p|n’ +1 van <
Ta s& chirng minh p >2n+/10n .
Bl f’T‘l— r, véi r 14 sé ty nhién, thay vao
phuong trinh x* = —1 (mod p) ta thu duoc
2r+1y¥+4=0(modp).

Mat khac (2r+1)? +4 = 5(mod8), cho nén néu
dit 2r+12+4=p.q,véi p=8k+l viglash
tw nhién, thi g=5(mod8)vado dd g=5 .
Jap—4-1
i
il

2

Suyra 2r+l1) +d4=pgzSp=r=z

2
bat x=5p—4 20 thi P=x ;4, rz
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x2+4

va n=p_- 3

2

- -rs< %{p—x). Thay p=

vao n < %(p —x), ta co dugc bét phuong trinh

—Sx—10n+420:-x25—+—%i2.

Tit n< %(p-—x} ta o

4 Wil “E?’ng.s 2n++10n .
Ta xdy dung day s6 nguyén t6 dang 8k + 1 bat

pz2n+x22n+

diu tir p, = 17. Gia sir co p; va tuong tng la n;
duoc xac dinh theo cach trén, ta chon s6 nguyén
t6 py.; dang 8k + 1 tiép theo thoa man pi > ni.
Do pi+ < #'i cho nén ta co m; < Ay va do d6 co
v6 han sb n thoa man diéu kién bai toan. O
»Nhgn xét. Tit ca cc ban gl 161 giai déu quén
khéng lap ludn ¢é vd han gia tri n khac nhau thoa
mén diéu kién bai toan. Cdc ban sau diy co loi giai
twrong doi hoan chinh: Nghg An: Tran Tién Manh,
11A1, THPT chuyén DH Vinh, Vé Vier Anh, Pham
Trdn Anh,11A1, THPT chuyen Phan Bai Chau, TP Vinh;
Nam Dinh: Trén Minh Hiéu, 11T2, chuyén Lé Hong
Phong, TP. Nam Binh; Quaing Nam: Nguven Ph
Minh Tri, Truong Nhdt Nguyén Bdo, 11/1, T
chuyén Nguyén Binh Khiém, Tam Ky; ThanheHoa:
Bang Quang Anh, 101, THPT chuyen Lai
vU HOA
Bai T11/473. Vi hai 50 nguyén diong bat ky
n, p, tim s6 cdc ham so
Pd | B % T

u} _>I,_P~_P F,—p+2.... ,,r:} thoa

méin tinh chdt |f(£)—_f'(j)| <p voii,jeL23.. L.
Loi gidi. Nhn xét: néu tap hop 4 c6 k phan ti,

tap hop B ¢6 1 phin tir thi 50 c@p (x, y) trong do
veA,yeB bangk. L

Véi mdi sb6 m E{—p,—p+l,....p} ta ki higu 2,
12 s& ham sb f théa mian badi todn va

minf (i) =

1=i<n
Ta 6 1, = s6 ham s6 f:{L2..n} {mm+l,..d,|

—sbhamsé f:{1,2,..n} —{m+1...a,}

=(a, —m+1y —(a, —m)",

trong 46 a,, = min{m+ p,p}.

<
Chit § am:{erpnéu m<0.
p néum>0
— 3 <
Dais .= ipt1f-p ne}lm_(}.
i (p—m+1]"—(p-m)"néum>[]

Bai vy sb céc ham s6 thoa mén bai todn 12
b bl g ety =(p+D((p+1) —-p)+

+>i{(p—m +1)r —(p—m)")

m=1
=(p+1)" —(p+1).p"+p" = (p+1y—pit.
¥ Nhin xét. Diy 1a bai todn tinh 56 phén tir cia tip
hop dang co bin, hay, nhung khong qué phire tap.
Rét tide 14 da khong c6 mdt ban hoc sinh ndo gidi
diing bai toan ndy.
NGUYEN MINH BUC
Bai T12/473. Cho tam gidgc khéng vuéng ABC,
0, H & te la tam duong tron ngogi tiép va
e Wim tam gige ABC. M la diém bat ky trén
(M khdc A, B, C); N la diém déi xiing cua

Gm% M gua BC; P la giao diém thir hai ctia AM va

dwdng tron ngogi tiép tam gidge OMN. Chimg
minh HN di qua tryc tam cua tam giac AOP.
Léi gigi. Goi K 14 tryc tam clia tam giac AOP; L
1a giao diém thir hai cua AH va (O).

D2 thiy (KP,K0)=(AO,AP)(mod )

(vi KP L AO;KO L AP)
=(AO,AM)(modm) (vi AP =AM)
=(MA,MO)(modn) (vi OA=0M)



=(MP,MO)(modr)(vi MA=MP).

Tir d6, chu y ring bon diém M, N, P, O cing
thudc mot duong tron, suy ra bén diém K, M, N,
O cung thude mot dudng tron.

Viy (NK,NM)=(OK,OM)(modn) (vi Oe(NKM))
z%@.ﬁn(mdn)(vi OA=OM:0K 1 AP=AM)

= (LA, LM)(mod ) (vi L €(0))
=(LH,LM)(modn)(vi LA=LH)
=(NH,NM)(modm) (vi HNML l1a hinh thang cén).
Do dé HN di qua K (dpem). O

» Nhin xét. Bai toan nay khong khé, kha nhiéu ban
tham gia giai, tuy nhién da sd cAc ban khing biét st
dung khdi niém goc dinh huong gilta hai dudng
thing @& khic phuc tinh trang phép chimg minh phu
thuéc hinh vé. Sau diy la mot s0 ban co loi giai
firomg dbi tot: Son La: Tran Hodang Dat, THPT Mdéc
Ly, Moc Chéu; Vinh Phic: PG Trung Phuong,
11A1, THPT chuyén Vinh Phic, TP. Vinh Yén;
Nam Pinh: Tran Minh Hiéu, 11T2, THPT chuyén
Hiru Théng, 11A1, THPT chuyén Phan Boi Ch
Tran Tién Manh, 11A1, THPT chuyén Daifhoc
Vinh, TP. Vinh: Ha Tinh: Lé Dinh Td g:.-ye".n
Dink Nhdt, 10T1, THPT chuyén Ha '@i, TP. Ha
Tinh: Thira Thién Hué: T’ riong Ngoc Long, Lé Ba
Qudc Minh, Phan Tran Huwéng, 11T1, THPT chuyén
Qudc Hoc, TP. Hué; Bfmg Nai: Trdan Pham Thé
Vink, 12T, THPT chuyén Luong Thé Vinh, TP. Bién
Hoa; Long An: Pham me;c Thd:ng, 12T1. THPT
chuyén Long An, TP. Tén An.

NGUYEN MINH HA

L& Hong Phong, TP. Nam Dinh; Nghé An: Nguyén é"@ 2

Bai L1/473. Mjt cugn cam c6 15i st duoe mdc
vao nguon dién xoay chiéu coé dién dp
u(t)=U, coswf. D tw cam cua cudn day la L
va dién tro thudn R = 10°wl. Sau mdt chu ki
bién thién cua u, do tém hao dé lam nhiém tir sét
o (01 toa ra mot whiét lwong 0 1¢ thudn voi gia tri

cuwe dai cua nang hegng tir tricong du triv trong

cuon cam voi hé §O 1 Ié¢ k=2n.10". Tinh céng
suat tiéu thu trung binh ciia cudn ddy.
Léi giai. Dong dién cyc dai trong mach :
1:= Yo
O JRE+ZE
Xét trong mot chu ki, ta c6 nhiét lugng toa ra

2
trén R 1a: Q, ={%] RT

Nhiét lrgng toa ra trong 16i sit :

_ UZRT
TAR+Z2)

L KU
Q”_kQID_Z(R2+Zf)'
Cong sudt toa nhiét trung binh :
7 _QR+QL\' e 'Ug E #
R - mgmem ) O

ThayR =10PwLl; Z;, =oL;: £ =2n.1073;

T =$v€m (*), ta duoc :
&

V2ol Uz

S . el || WA, ) DL R
2o i) 0 ) = er
< paily

L Bty el

» Nhdn xét: Rit tiéc khong co ban nao c6 1o giai
ding hoan toan cho dé ra ki nay. Duy nhét c6 ban
Tran Thi Trang, 12 Ly, THPT chuyén Lé Hong
Phong, TP. Nam Binh c6 hudng gidi ding.

DINH THI THAI QUYNH

Bai L2/473. Mot mol khi ly tuong bién doi trang
thai theo chu trinh biéu dién trén do thi P - V
(hinh vé). Biét rang trong chu trinh cé hai trang
thai co cting nhiét do :'.'Trffr:u nhét Tnin va tragng thei
co nhiét do cao nhit Ty (VO Toax = 2T min).
Ching 6 trong chu trinh cé 3 trang thai co
nhiét dj bang nhau. Xde dinh cdc théng sé ¢ 3

trang thai do (coi nhuw da biét Py va Vy).

TOAN HOC 25
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b oK

Léi gidi. Hai trang thai c6 nhiét do thap nhét la
V;

() va@): T, =T, =222
R

Trang thai (2) 6 nhiét d cao nhat: T =2T,

Trong qua trinh (3) — (1) ta dé dang lap duge

phuong trinh sy phu thuge cua p vao V-

s P 3

Két hop véi phuong trinh trang thiai pV = RT ta

— wmm  mm w ommm r mme w8 R § e S § S R B a s mm s

DAP AN VA HUONG DAN ...
(Tiép theo trang 11)

Ciu 48. d di qua giao diém /(-3; 1; 1) clia A va
(P). Goi u(a;b:¢)1a VTCP cua d. Ta cé:
{dc(P) o [Bra 2031 +cr)+47,®%r

dlA 7 |a+b—c=0
a+2h—3c=()¢> a=—c
a+b-c=0 b=2¢’
Chon u(-1;2:1). d di qua I(-3; 1; 1) va ¢c6 VTCP
w(—1:2;1) nén d- i_fﬁ’:l;, =z—?l. Chon D.

Ciu 50. Mt phing (@) di qua diém B nén c6

phuong trinh dang ax+b(y—4)+cz=0 (Q)

(a,bceR, a®+b? +c? > 0).

Ma diém A ciing thuéc (Q) nén
al+b(2-4)+c(-1)=0a=2b+c (1)

M3t vecto phép tuyén ctia mit phing (P) la:

TOANH
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duoc phuong trinh:

7y il Pgscig 13
Sl B 8 TS 2
! R[ 2y, T J 2)
Tir (2) suy ra nhiét do 1on nhat trong qua trinh
5 9pV, 9
(3)_(1) 19: Tmcu']l :g ‘:qn ZETU =?-.\"

Viy trong 3 qué trinh, co 3 trang thdi co nhigt
40 bing nhau va bing T, céc théng sb con lai

caa cac trang thai nay la:

9 9 3 3
[Pu;_ﬁ%j: ('l"gpu;zvn]; ('&'pn;E%}D

»Nhdn xét: Rit ticc khong c6 ban ndo cé 1o giai
dting hoan toan cho dé ra ki ndy.

NGUYEN XUAN QUANG

B ommm s e e 6 e B M e G W mE R e b o e B

Mé&&m phap tuyén cua mit phang (Q) la:

L”

& g =(aibic).

& Goi a 1a goc tao boi hai mit phing (P), (Q).

Khi do ta co

Moo |a-b-2d

oSt = mr—— = —— (2)
n, '|HQ‘ 3Ja* +b* +c?

Thé a=2b+¢ [1] vao [2) ta duoc
B o il
3502 +d4bc+2¢r 5B +4bc+2ct
-Néu bh=0 thi; cosa=0= a=90°
« Néu b0 thi: cosa
1 1

Jz[%]zm[%}}s : Jz[;n]z i al¥

Chon D.

CosaL =

DANG THI QUYNH HOA
(GV THPT Nghén, Can Lic, Ha Tinh)



PROBLEMS ... (Tiép theo trang 17)

Problem T8/477. Assume that H is a point inside
the triangle ABC. Let K be the orthocenter of ABH.
The line which goes through H and is perpendicular
to BC intersects AK at E. The line which goes
through A and is perpendicular to AC intersects BK
at F. Prove that CH | EF,

Problem T9/477. For nel¥, let 8, =1+%+...+l Let

i
{S,} denote the fractional part of S,. Show that for
every £e((0,1), there always exists ne " such that
{8} <e.
TOWARDS MATHEMATICAL OLYMPIAD

Problem T10/477. Find the smallest & such that we
can use & colors to color the numbers 1, 2,..., 20 in
the following way. For cach number, we use exactly
one color, we can use one color for more than one
number, and no 3 numbers with the same color
forms an arithmetic sequence.

GIAI HE PHUONG TRINH ... (Tiép theo trang 15)
Tix (4) va (5) suy ra VT(3) 2 VP(3)

y=+28x-1= i;—- Déi chiéu vai diéu ki%ﬁu
lai ta tim duge nghiém cia HPT d3 che
[ 5
BAI TAP TU LUYEN
Giai cac hé phuong trinh sau
x+y=2017
1 -
(50) g
5 {JI+#§"2—_A-—}-1 =-10

fr+32-x+8y=38

1.

Problem T11/477. Consider the sequence (x, )
determined as follows

=, =1
9+3(cosx,, —COsX, ) —0OSX , COSX,

X =x tlon %

8+sin2x"
n=123,..

Prove that the sequence (x,) has a finite limit and

find that limit.

Problem T12/477. Given a quadrilateral ABCD

inscribed a circle (). The external angle bisectors

of the angles 571“35&?:3?5513?1 respectively

intersects the external angle bisectors of the angles

ABC,BCD,CDA,DAB at X, Y, Z, T. Let E and F

respectively be the midpoints of XZ and ¥T. Prove

that

1) XYZT is a cyclic quadrilateral and XZ 1 ¥T.

2) O, E, and F are collinear,

Translated hy NGUYEN PHU HOANG LAN
{College of Science-Vietnam National University, Hanoi)

r
@é—mﬁz\u—m‘ S P
:

2x  Bxy

s 1 {6,} ’s’ | +2x+1 =21."?
Bring thirc trong (6) xay ra khi va chi khi x=— @é
16‘9

142.1‘—2 —J6y—9 =16x? —48By+35
< [FA=-0+3(1-y)=16xy+32
|/ 4x =3y +2014| +[3x - 4y[=2017

iy il ; i
(% +) e e
£ +J e
Xf2xy+3x+2 =4xy-3x-2

[(21 12+ ¥ =32x(@x+1)
1] 2x°-2x +% =y 2x(2x+1) ;
4 {,w:"’+_v-‘+2xZ = Jxyd—xy)

x+y

S

Poc lgi cho dimg: Trong dé bai Bi toin 8 (trang 14, TH&TT sb 476, T2/2017) c6 cho céc kich thude cia hinh
chop cut ABCD.EFGH 1a 30 x 80 vi 28 x 78, Do ABCD EFGH 14 hinh chdp eyt nén céc canh ciia hai day phai tromg (tmg
v 1g i = L Vi% 7 :—g nén hinh chép cut @3 cho s& khéng tn tai | Vay mic di trong 1 giai cde tinh toin theo
56 ligu diu béi 1 dang, tuy nhién s6 Liéu & dé bai can phai sira cho phit hgp véi nhan xét trén, ching han céc kich thude hai ddy

ciia hinh chop cut 1 30 x 80 va 27 X 72. Toa soan chin thénh xin 15i ban doc.
TH&TT

TOAN H
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PHUCI-NG PHAP

GIAT TOAR

hung minh tén tai 1a mét trong nhu-ng véin dé

kho cua toan so cip. Trong cdc kyr thi Olympic
cac cép, yéu cau chimg minh thn tai thudmg xudt
hién & vi tri cubi ciing va déng vai trd phén loai thi
sinh, doi hoi thi sinh phai ¢é kha nang xdy dung,
phan bién, phén tich tir cdc truomg hop co sa, sing
tao, tu duy téng hop. Ching ta hdy cing theo doi
qua mdt sO thi dy.
Thi du 1. Cho triede 56 nguyén dwong k. Tim gid tri
nho nhdt cia so nguyén duomg n sao cho ton tai n
so thue thuge khoang (=1,1) théa mén diéu kién

a +--+a, =0; al +--+a> =k

Phin tich. Goi sé tu nhién nho nhit can tim la
f(k). Rérang f(1)=2 donéu f(1)=1 thi q =0,

V2

a]1=1, vd Iy va a, =—d, =_2-E(—|.]) thoa man

bai todn. Ta cd fk)=2,Vke .

Néu f(2y=2 thitacd aq +a,= 0.0} +a3 =2 &gha

a, =—a,=tl¢(-L1), khong thoa man. g Q‘

Néu f(2)=3, gia st a,,a, 20 thi @
@+al+al <a +a,+al=al-a, <2, voly.

2

Ré ring @, =—a, =a,=—d, = 5 € (-1,1) thoa min
yéu céu bai todn. Do vy f(2)=4
Tirday f(k)z k+1 vdimoi k& nguyén duong.

J3

RO rang a, =—a, =a, =—a, =TE(—|,” thoa man

yéu cau bai todn. Do vy f(3)=
Tir ddy ta dy doan ring f(k)=k+1 voi k 1 va
flk)=k+72 v&i k chin.

Léi gigi. Do a, e(-1;1) nén 0<a? <1 va
+a> =k nén f(k)>k.
Néu k 1étirc k=2/+1 thi ton tai

2l +1

2i+2

nEal 4.

x, =(=1)* (¥i=1,2,...,2]+2 théa min.

TOAN HQC
& crumtse S6 477(3-2017)

28

< MOT 6 DINH HUONG CHUNG MINH
/3 {Lw 5 TON TAI TRONG am 50

TRAN QUOC LUAT
(GV THPT chuyén Ha Tinh)
Do d6 f(2i+1)=21+2.Néu k chin tirc k=2/.
Néu f(21)=2I+1.Gia sit cac s a,.a,.....a,, la cic
s6 khéng am, Ta co

e ok 2 oy
ab +-ray,, Sap et ay, T, Tty

24+
=Y (@ -a)<2 voly (1 -t<2VItk1).

i=i+1

Témlai f(20)=2[+2 viton tai

x =(=1p* |1 ivi=1,2,..,21+2 théa mén.
[+1

Vay gid tri # nhé nhit cin tim la 2{”*1.

2

Thi du 2 (VNTST 2015). Tim so nguyén dwong i
nho nid®ao cho ton tai n so the thoa mdn dong
thaptic diéu kién:

ring cia n 5o do dwong;

g i) Tong lip phicong cia n s6 do dam;

iii} Téng liy thiea bdc 5 ciia n 56 do dwomg.
Phin tich. Xét n=3. Giast a+b+c>0, @ +b
2 <0d +F +¢ >0 va azbzc (hé quala a>0>¢).

Néu b>0 (chi ¥ néu 1 bién bang khéng thi quy vé

n=2 loai) ta cé x+y>LxP+y*<l, x¥F+y*>1
e a b
vii x=—,y=—2e(0;1).
S w5
Taed x5 +y* <x¥+yd <], vOly.
Néu c<bh<0 taco x+y<lLx?+y3>1, X¥*+y <1

vl _r=_—b;y =ie{0;l).
a a

Tacd x**+y* <x+y<l, vOly.

Véi n=4. Gia st a+b+c+d>0,8 +5 +c +d* <0),

E+h +5+d* >0 vaazbzczd.

Néu h>0:c>0 hoic d<c<b<0 giai quyét twong
ty trudmg hop n=3.

Néu a>bh>0>c>d tacd x+y>z+1, ¥ +y* <P+,

B4y >z +1 vhi



a b -
x=—>sy=—->0z=—2e(0;1).
T o il

-z -1 <

Tach xy> A >0(t=x+y>z+1) nén

B 2242

Y 3t -

Khidé x% +y5 =(x* +y*)x* +y2)—22y*(x +y)
f+22+2 @ -2-17
e 3t : 9z
vi bién doi twong duong diéu nay ta duge
BS54+ +92° + 1 =502 +17 > 0(*) vo ly
do x®+y >1+27. Taco (*) dung v&i t>z+1>2
do(*)<= f(r) =0 vai
FlO=r% =523 + Dr* +9(z3 + 1t = 5(z3 + 1)°.
Tacod f'(r)=60" =15(z +1)* +9(1+2%) va
FGz+1)=0,f(z+1)=4522(z+1) > 0.
Laicé f'(1)=30(t" -z —1) >0 nén (*) ding.

Khi n=5 cho a=a,=xa,=a,=y,a,=2z ta

<(Z+1 <1+ 2

can ching minh hé nay c6 nghiém

i+y=l-zx ' +y =—1-473, 23 +y° =1-167°.
Khir x,y ta chi cin chi ra phuong trinh sau co it
nhat mét nghiém lén hon 1.

Hz)=9z% — 1827 - 924 -9z + 627 =62+ 2=10.
Chii ¥ £(1)<0 nén tén tai z>1 thoa man.
Viy gid tri n nho nhét can tim 1a 5. @
Thi du 3 (VNTST 2016). Cho cdc s6 thue ,n@":&
Oy Ly oy Oy - Vi méi da thire P(x), dg

bigt
V(P{x)=Pla,)+Plo, ) +... F 90,
Chimg minh 1on tai duy whart da thire Q(x) bdc B co
hé 56 1 hc;mg | thoa mdn:
1) V(Q(x)- P(x))
bé hon 8;
i) Q(x) co 8 nghiém thue (tinh ca béi).
Phiin tich. Ta s& chimg minh sur duy nhét tnréc,
vi nd don gidn hon. Ta cd

V([A - B](x)) = V(R (x)) - V(F,(x)).
Gia sir ton tai da thie Q,(x),Q,(x) thoa min. Dat
H{x)=0,(x)—0,(x) thi deg H{x)<8.
Vi VIH(0)H((x))=V([Q (x)- 0, (x)]H(x))=0 nén
H(x)=0, dpem.
Ta xem bai toan nay 14 n=8 vacoi 16=m.

0 vai moi da thire P(x) co bdc

. + i L
Vi n=1 ChQﬂ Q](_l')zx—a! L5 . ‘
m

e
Na

Ta xét tiép n=2.Dat Q,(x)=x? +¢,x+gq, thay vio
tinh toan trurc tiép ta duoc hé

rhiuf +qniu:"‘ =—ia:’*',,;’= 15,
i=1 i=1 =1

2
L] L] "
Do mZaf—(Zu,} >0 nén ton tai duy nhat bd
=1

i=]
(¢,,9,) thoa man diéu kién trén. Lai do

A=q? —4q, =$Zl:q] +2a, )2 >0

i=]
nén (,(x) co hai nghi¢m.
Tir truémg hop trén, ta phdat hién i) trong duong
v V{xtQ(x)) =0; Yk <degQ(x).
Ta xét tiép truémg hop n=3.
Pat 0,(x)=x +g,x* +g,x+4, thay vio tinh toin
trige tiép ta duge hé

qz(Zﬂf )+4, Zu.f_l T %Z&.‘-'z =
i=1 i=l i=1
voi j=2,3.4.
Nhur vy ta s& ding o, phan biét dé chimg minh hé

Ll -
Sar

=]

trén ghiém (bdi néu o, bing nhau thi hé co vé

ra s co nghiém. Néu giai trye tiép thi ta méi chi
inh dung dugc trén 1y thuyét 1a “hé phicong trinh n

si‘,ﬁg iém). ddng thoi tir sy thn tai bd nghidm nay
k3

dn n phiweong trinh thi ¢6 nghiém™ nhung khoi luong
tinh todn quéd Ién. Do khéng gii tryc tiép dugc hé
trén nén ta s& dung "truy hdi" biéu dién nghiém dya
vao nghiém cua 2 trudmg hop la n=2 va n=1.
Cu thé, ta s& tim a,b sao cho

O, (x)=(x+a), (x) + b0, (x).
thoa min diéu kién V{x*Q,(x))=0;k=0,12. Piéu
kién V(Q;(x))=0 sé&cho

il

2

e |
Q](-x)_x "

va O,(x)=x*+gx+gq,

trong do g,.q, thoa man hg

G ol + g, alt =Y alj=12.
i=1 i=l i=l

2
Do mY o —[Zu,} >0 nén ton tai duy nhét by
=1 i=1

(gy,4,) thoa mén.
Bude tiép theo la gidi VixQ;(x))=0 dé tim b.
Thét véy, dé V(xQ(x))=0 cén co

TOAN HOC
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>0
b=t [2‘3‘19('31 )#0 do cac o, phén biét).
Z{IQ{(OH) i=1

Bude tiép theo 1a gidi V(x?Q(x)) =
That vay, dé V(x20Q(x))

0 détim a.
Y)=0 can co

Ht

me@mw+Zw@m}

3 a0, (@)
=]

Néu ) ai0,(c,)=0 thi » QXa,)=0, vé ly do

= =
0, (x) 14 da thie bac 2 va m > 2.

Ta chi chirmg minh (,(x) c¢d ba nghigm thyc.
Do V(Q,(x))=0 nén tén tai i, dé Q(a, )< 0.
Khi d6 Q,(x) ¢ it nhit mot nghiém 1a n,.
Bat Q,(x)={(x—n)T{x) v&i T(x) cd béc 2.

Khidé > (x—n PT(a,)=0.
i=1
Suy ra tén tai i, sao cho T(a, )< 0.
Suy ra Q.(x) c¢d it nhdt hai nghiém n.n,. Xét

tuong ty, suy ra (,(x) o banghiém n.n,.n,.

Bai todn duge giai xong khi n=3, voi n=8§ hoar@_

todn twong t, ban doc tw viet 1oi giai.

L]
I'hi du 4. Tim gid iri nho nhat cua 5o nguyé O

n sao cho ton tai da thire bde 2n co § hat mot
nghiém thue, dong thoi tat ca cde hé 5o cua da thiee
nay déu la cde s thuee thude doan [2017;2018].
Phén tich, Goi f(k) 1a gia tri nho nhét thoa min
v6i hé sb cia da thire thudc doan [&;&+1].

Ta cé f(1)=1 do ton tai cc sb thue a,b,c thoa
—dacz=01a b=2,a=c=1
(nghiém —1). Néu f(2)=1 thi tén tai cdc sb thyc
a,b,ce[2,3] théa min b*—4ac=0. Khi do
9=h2 24acz16, v ly. Ta kiém tra f(2)=2.
Trong trwdmg hgp (1) ta thiy da thirc thoa min c6
hé sb tai bién, hé s béc cao nhét 12 bién nho nhit va
nghiém la —1.

Thir da thite 2x* +3x% +2x2 +3x+2 thiy thoa man.
Tadudodn f(k)=kVkelN".

man a.b.ce[1,2] va h?

TOAN HOC
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Léi gidi. Ta thiy n=2017 thoa man. Gia si ton tai
da thirc P(x) bdc 2Zn, v&i n, <2017 thoa man. Suy
ra T(x)=P(-x) co nghiém duong x,.

Pat Q(x)=2017x" -2018x™ "' +...+ 2017, taco

T{x)=Q(x);¥x > 0. Ta s& chirng minh

¥ Axtmt4 41 Myt

: - x>0
Rkt b

That vy, bt ding thirc nay ding do
(ny + 1) < -;-{.’IU + 1)

+%(uﬂ +1xtnr-to¥y e[l 2m, — 1)

va x™ +12x + 22 Yuel0;2n,].
Tir dd suy ra T(x, )2 Q(x,) >0, vé 1y,
Vay gid tri n nho nhét cén tim 14 2017.

Thi du 5. Cho day cac da thirc vai hé sa thuc
: IPr LX) : e thoa mdan dicu k .llgl;!,f
P(Zcosx)=2"cosm:VxeR;Vnel
Tim 50 e nhar thoa mean
b L EE—
& wyp () -2
% : ShiEE2,
L xi=2

i gidi. Ta co P,(x)=2xP,_ (x)—4P,_,(x)(*).
Thét vay cos(nx)+cos((n—2)x)=2cos xcos((n—1)x).
Do d6 P (2cosx)=4cosaP,_ (2cosx)—4P, ,(2cosx)
nén (*) ding. Tir do

(x+x =4y +(T-—-J';r?—~)"

P(x)= Wzl
Bﬂt G’— ”F_P( % ar +a‘i|
o P (x ._2
Ta s& chirng minh —"‘(l—zgn;vxiz
x_
el (G—U
DR g pis '+r" o +.r+1 2a
A _ 132 — 132 =1 2
TP VNN i) S e i . |

2ar 2a"
ta chi cin chimg minh (v&i n=2m)

na (L D 2 (@ a2,

Di¢u niy ding theo BDT trung binh liiy thira



[ n=i 1-n -1
Wi [ Sy Sre +1}

>m a2 +a 3 ..+ 20"+ v a+]

>m[(a"! +1) +(a"? +a)..(a" +a" )} ] i

- azmﬂ _I_a—mlﬂ _I
Vi fife k= A <2018,

a+a’!

2
Theo quy tac L'Hopital thi lin} fla)y=2018.

Néu £ =2018 thi k22018> f(a);Va=l.
Néu & <2018, thido l_jnllf(a)=2018 nén vai

£=2018—k >0, tdn tai M e Z*+ &0 lém sao cho
1
1 +— [=2018
‘f[ +2”J

f{1+21—w]>2018—5=k;‘v‘n > M, vl

<g;VnzM hay

Vay gid trj # nho nhét can tim 1a 2018.

Thi du 6 (VMO 2016). Chitng minh 1on tai vé 56 50

n sao cho ;JF’IL;H e cua In[(20* +10n* +n+1)]
|

2016

Phin tich. Pat x, =In[(2n° + 1)(n* + n+1)].

khéng v que

E?

R& rang x, khong nguyén, {x,} ting dén vo cﬂ@\

va lim x, =+w. Diy {x“} ting nhanh hay¢Qam

cua thé hién qua lim (x,., - x,)=0. @
Tacé VM eZ ;3n eZ* 1 x
Ye=0an,eZ:0<x,
Khi n rit 16n thi x,,x

n? Tl

= MiYnzn,
-x, <gVnzn,,

rit gin nhau (c6 thé nhé
ty ¥), vi vy néu ton tai mdt s6 nguyén & giira
ching thi chic chin {xuﬂ} <E.
Thét vy néu ton tai v6 s6 n dé gira x,,x,,, c6 mét
tai v aé
(2,0 ]+, ) =[x, ]-{x.} <&, tic tdn tai vo sb n
dé {t

““n+l

s& nguyén thi s& ton s0 n

}<s+{xn}—1<s, dpem.

Gia sir t6n tai hitu han n dé gita x,x,,, c6 mdt s6
nguyén thi & ton tai n, e Z* dé véi moi n>n, thi
khéng cé sé nguyén nao. Diéu niy

gilta x,,x

n+l

mau thudn véi lim x, =+o0.

A3+

Nhgn xét. V&i mdi s6 nguyén dwong K >3 cho
trude, ludn ton tai n sao cho x, <K <x, . That
vy, goi n la sb nguyén lém nhat thoa man x <K
thi két ludn trén ding do x, & Z; V.

Qua cac thi du trén phﬁn nao cac ban cing da nam
duge mot s6 dinh hudng khi giai cac bai todn dang
nay, dé rén luyén thém, cac ban hay gidi cdc bai tip
sau:

1. Tim gia tr 16n nhit cia sé nguyén duong n sao
cho ton tai # tam thirc bic hai don khéi khac nhau
timg déi mdt thoa min téng cua hai tam thic bit k¥
co dung mét nghiém.

2. Xét n sd nguyén duong x,,Xx,,X,,....x, thoa man
O<x <x,<...5x, <2 cb tong bing 3.

Chirng minh tén tai m6t sé nguyén duong k thude
[Lr—1] théamin 1<x, +x, +...+x, =2

3. Chimg minh ton tai vo han cach viét mdi 56
nguyén n thanh dang n=#+12+22+ . +k? véi sb
nguyén duong & va diu +, — duge chon.

4. Tim tit ca céc sd nguyén duong n sao cho trong n
s 1hul@n
Zaghih(a.a,,....a ) luén thn tai ba st 14 d6 dai ba
ﬁl’m tam giac nhon.

<. Tim tit ca céc s6 nguyén duong n sao cho ton tai
da thirc hé ) nguyén P(x) co bac bﬁng n vii hé 50

g 4.&,..d, thoa man 2.max(q,a,,...q,)

ddu duong thoa man diéu kién da thic
-2 p2
SEPOLPED) 13 pinh phuong cia mdt da thic
e
voi hé sb nguyén.

6. Cho da thirc f(x) voi hé sb thuc khic hing.
Chimg minh v&i mdi s6 ¢>0, ton tai s nguyén
dwong n, thod min diéu kién: Néu da thire Plx) voi
hé s6 thuc ¢6 bac k khong nho hon n, va co hé s6
cia 56 hang bic cao nhiit bing 1 thi s6 cic sO nguyén
x théa mén | f(P(x))|<c khong vugt qué k.

7. Voimbitip M R hiru han, bi chiin, xét

conv(M) = {ifmr_.xi i, = D,E":}.I. =lx e M},
i=1 =l

Chimg minh véi mdi tip McRM=@ va
Wx econv(M),ve>0 thi ta cé thé chon dugc cic

&

%Z-’ﬁ =

phin tir x,,x,,...x;, € M sao cho <€
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KY THI CHON HQC SINH GIOI QUOC GIA THPT
NAM 2017 - MON TOAN

/{ y thi chgn hoc sinh gioi Quéc gia THPT nim

2017 43 duoc th chire trong cde ngy 5,6 va 7/ 1/
2017, cho 12 mén hoc (ngiy 7/1 1a ngay thi thyc hanh
cho cac mon Vit Iy, Héa hoc va Sinh hoc). Tham dy ky
thi, & mén Todn ¢6 461 hee sinh (it hon 03 hoc sinh so
véi nam 2016) thude 69 don vi dy thi.
1. Dé thi

Ngay thi thic nhat (5/1/2017)

Bai 1 (5 diém). Cho a 1a mdt s6 thuc va xét diy sb
(u,) xac dinh boi:

1 r:j.fI-.—“'l 1

—+, —u +—VnelN".

2 'H|.=1+1“” 4 i

a) Khi a=35, chimg minh ring day s6 (u,)

W=, =

xdac dinh
va tim gidi han do.
b) Tim tit ca cdc gid tri cia a dé day 56 (u, ) xdc
dinh va co gidi han hiru han.
Bai 2 (5 diém). Ton tai hay khéng da thire P(x) voi
hé sb nguyén thoa man:

P(1+32)=1+32

{ P(1+45)=2+3J5

Bai 3 (5 diém). Cho tam gidc ABC nhon, khon@

ndi tiép dudmg tron (0). Goi H 14 tryc tdm cu
gific ABC va E,F lan luot la chan dudng
cac dinh B.C: AH cat (O) tai D (D kha

a) Goi [ la trung diém coa AH; EI cit tai Mva Fi
cit CD tai N. Chitng minh ring MN L OH .

b) Cac duémg thing DE,DF cit (0) lin luot tai
P.0 (P vi O khic D). Duomg trdn ngoai tiép tam
gidc AEF cit (0) va AO lin lugt tai R va S (R va §
khéc A). Chimg minh ring BP,CQ va RS dong quy
Bii 4 (5 diém). Cho s6 nguyén n>1. Bang vudng
ABCD kich thuée nxn gbm n? & vubng don vi,
médi & vuonb don vi duoce to6 béi mot trong ba mau :
den, ln’mg, xam. Mot cach t6 mau dugc goi la doi
xirng néu moi O co tim trén dudmg chéo AC duge to
miu xam va mdi cip 6 dbi xmlg qua AC duge td
cung mau den hofic cung mau trang. Ngudi ta dién
vio mdi & xdm sb 0, mbi 8 tring mdt sO nguyén
duong va mdi & den mot sb nguyén dm. Mét cach
dién sb nhir vay duge goi la k— cén aéi (voi k
nguyen dwong) néu thoa min céc didu kign sau:

(1) Madi cip 6 déi xtmg qua AC duge dién cing mdt
s0 nguyén thude doan [ L,.{].

a to
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(ii) Néu mét hang va mot et giao nhau tai 6 den thi
tip cdc ) nguyén duong dugc dién trén hang do va
tip so nguyén duwong duge dién trén cot d6 khong
giao nhau; néu mot hang va mdt cot giao nhau tai 6
triing thi tap cic s6 nguyén am duge dién trén hang
do va tap céc 6 nguyén am duoc dién trén cot do
khéng giao nhau.

a) Vai n=35, tim gid tri nho nhiit cua k dé ton tai
cach dién hinh s6 k— can déi cho cich td mau dbi
xirng & hinh bén.

b) V&i n=2017, tim gid tri nho nhét cua k dé voi

moi cach t6 mau ddi ximg , ludn ton tai cach dién k

can déi.

Nagay thi thit hai (6/1/2017)
Bai 5 (6 diém). Tim tAt ca cac ham sb: FR-oR
thoa méan hé thire: f(xf (y)- f [.r}}=2f(.r)+.r_v

v moi 56 thue x,y.

Bii 6 (3 diém). Chimg minh ring:
RLW =0 (mod 2017*).

Q Ch,, =3(22 1) (mod 20172).

Bai 7 (7 diém). Cho tam giéc nhon ABC ndi tiép
dudmg tron (0) va G la mét diém thude cung BC
khéng chita O cia duong tron (/) ngoai tiep tam
gide OBC. Puémg tron ngoai tiép tam gide ABD ciit
AC tai E, duéng tron ngoai tiép tam gide ACG cit
AR tai F ( £ va F khac 4).

a) Goi K la giao diém cia BE va CF. Chimg minh
ring AK.BC va 0G déng quy.

b) Cho D la mét diém thude cung BOC chira O cua
dutmg tron (1); GB cit CD tai M, GC cét BD tai
N. Gia st MN ciit () tai hai diém P,Q. Chimg
minh ring: khi G thay doi trén cung BC khong chira
O cua dudng tron (1), dudng tron ngoai ticp GPO
ludn di qua hai diém c6 dinh.

2. Két qui chim thi va Giii thuémg

Diédm sb cao nhit cua ki thi 12 32/40; c6 2 thi sinh
dat diém s6 nay (em Lé Quang Ding, Truomg THPT
chuyén Lam Son, Thanh Héa va em Nguyén Trong
Phiic, Truomg THPT chuyén KHTN - PHQG Ha
Nji ).



Chi¢u theo Quy ché thi chon HSGQG THPT hién
hanh va cin cir két qua chim thi, Lanh dao B&
GD&DT di quyét dinh mirc diém cho méi loai giai
nhur sau:

. Gidi Nhit: tir 27,5 diém dén 40 diém;

. Gidi Nhi: tir 22,5 diém dén 27,25 diém;

. Gidi Ba: ti 17,5 diém dén 22,25 diém;

. Gidi Khuyén khich: tix 14 diém dén 17,25 diém.
Theo 6, c6 224 thi sinh (chiém 49 % tong s6 hoc
sinh dir thi) dwoc trao giai; gdm 8 thi sinh dugc trao
Giai Nhit (gém 4 hoc sinh 16p 12, 3 hoc sinh lép 11
va 1 hoc sinh lop 10), 49 thi sinh duge trao Giai Nhi,
76 thi sinh duge trao Giai Ba va 91 thi sinh dugce
trao Giai Khuyén khich.

Trong sb & thi sinh dwoc trao Giai Nhét nam nay, ¢6
3 em Lé Phude Dinh (Truomg THPT chuyén Lé Quy
Pon, Pa Ning), Pham Nam Khdnh (Truémg THPT
chuyén Ha Noi — Amsterdam, Ha Noi) va Lé Quang
Diing (Trwong THPT chuyén Lam Son, Thanh
Ho4) ciing da dat Giai Nhét trong ky thi hoc sinh
gidi Qubc gia mon Todn ndm 2016. Ngoai ra, véi
thanh tich xuit sic, em Nguyén Hoang Ting Lam da
lap lai thanh tich nam 2016 cua em Pham Nam
Khdnh, cing 1a hoc sinh cua Truomg THPT chuyén
Ha Néi — Amsterdam, tré thanh thi sinh 16p 10 thir
hai dat dugce Giai Nhit trong ki thi HSG Quéc gia
THPT.

Dudi day 1a danh séch cac thi sinh duge trao giai. @
e Gidgi Nhir: Hoang Hiru Quoc Huy (TI—IP&&&
Lé Quy Don, Ba Ria — Viing Tau); Lé P Binh
(THPT chuyén Lé Quy Don, Ba '\u'mg am Tien
Khoa (THPT -::huye,n Bién Hoa, Hﬁ \'am} Pham
Nam Khanh, Nguyén Ddng Khéi, Neguvén Hoang
Timg Ldm (THPT chuyén Ha NQI-AIT]SICI‘d"tm Ha
Ngi); Lé Quang Ding (THPT chuyén Lam Son,
Thanh Héa); Nguvén Trong Phiuc (THPT chuyén
KHTN - PHQG Ha Nji).

o Giai Nhi: Pham Thi Hcing Nhung (THPT chuyén Lé
Quy Pdn, Ba Ria - Viing 'Ts‘m); Vieong Binh An
(THPT chuyén Bac Giang, Bic Giang); Lé Ba Thanh
(THPT chuyén Lé Quy Don, Binh Binh), Tra Tran
Quy Thien (THPT Tang Bat Ho, Binh Dinh); Truong
Ngoe Huy (THPT chuyén Nguyén Du, bik Liak); Do
Hoang Viet (THPT chuyén Nguyén Quang Diéu, }}fmg
Thap); Nguyven Ngoc Anh Khoa (THPT chuyén Hing
Vuong, Gia Lai); Mai Ddng Qudan Anh (THPT chuyén
Ha Néi—Amsterc_iam. Ha Nji); Phan ,-’\fhr_?f Duy, Tran
Hitu Hiéu, Tran Dinh Himg, Nguyén Van Nghia,
Nguyén Thanh Nhd (THPT chuyén Ha Tinh, Ha
Tinh); Dao Mink Qudn, Nguyén Tudn Hiép (THPT
chuyén Nguyen Trai, Hai Dwong); Trdn Viét Hoang

(THPT chuyén Trin Phi, Hai Phéng); Truwong
Quang Khdanh (THPT chuyén Hung Yén, Hung
Yén); Tran Thi Ha, Ngwvén Hoang Huy (THPT
chuyén Lé Hong Phong, Nam Binh); Newyén Dirc
Bao, Can Hitu Dat, f\%’!f}‘ﬁa}? Cenh | !:Jung "'tgmt:n
Dinh H(Jang Ngupgn Van Huy, "\p'gme'n Hung Q.'.ro(
Khdnh, Tran Nguyén Ldn, Hoang Van Nam, Nguyén
Trung Phtic, Phan Duc Tién (THPT chuyén Phan B:,n
Chéu, Nghé An); Nguyén Thanh Dat, Nguyén Tién
Long, Nguyén Dirc Thugn (THPT chuyén Huing
Vuong, Phit The); Trin Khénh Linh, Bii Vén Tudn
(THPT chuyén V& Nguyén Gidp, Quing Binh);
Doan Cao Kha (THPT chuyén Lé Khét, Quing
Ngdi); Treong Cong Cuong (THPT chuyén Nguyén
Binh Khiém, Quiang Nam); Nguvén Viér Diing
(THPT chuyén Ha Long, Quéng Ninh); Nguyén
Daoan Hodng Ldam (THPT chuyén Lé Hong Phong,
TP. H6 Chi Minh); 5 Van Quyét, Cao Phuong
Nam, i Trung Phiong (THPT chuyén Vinh Phic,
Vinh Phiic); Nguyén Quang Bin, Dinh Cong Duy,
Hodang Trung Diing, Cao Tién Thanh (THPT chuyén
KHTN - DPHQG Ha Nbi); Nguyén Ly Nhdt Cuimh,
D6 Hoing Timg (PTNK - DPHQG TP. Ho Chi
Minh), Lé Ngoc Trudmg Giang, Ddng Ldm San
(THPT chuyén, BH Vinh).
» Gigi Lé Tran Trung Hiéu, .-’\"guyr_fn Ba Nguyén
(TH uyén Lé Quy Dén, Ba Rja - Viing Tau)
?Mﬁnh Duy (THPT chuyén Béc Giang, Biic
ng); Nouyén Thanh Hiéu, Lé Long Vi (THPT
chuyén Bic Ninh, Bic Ninh): Trin Thanh Duwong
(THPT chuyén Bén Tre, Bén Tre); Dwong Thdi Dirc
Son (THPT chuyén Quang Trung. Binh Phuwroc);
Nguyén Trudng Hai (THPT chLl} én Tran Hung Dao,
Binh Thuén); Newyén Tran Hitu Thinh (THPT
chuyén Ly Tu Trong, Cin The); Pham Tuan Kiét
(THPT chuyén Lé Quy Pén, Pa Niing); Neguyén
Thanh Phat, Hoang Huy Thong (THPT chuyén
Nguyén Du, Pik Lik); Lé Thanh Tii (THPT chuyén
Luong Thé Vinh, Pbng Nai); Dinh Neuyén Hoang
Kim (THPT chuyén Hing Vwong, Gia Lai), Ngd
Nhdt Long; Neuvén Pire Tudn (THPT chuyén Bién
Hoa, Ha Nam); Mai Thién An, Neuvén Trung Hiéu,
Hoang Tiing (THPT chuyén Ha Noi-Amsterdam, Ha
Noi), Nguyén Tudn Anh, Lé Anh Thanh (THPT
chuyén Nguyén Hué¢, Ha N@i); Nguyén Van Ding,
Tran Danh Quyét, Lé Minh Tuan, Phan Anh Tuan
(THPT chuyén Ha Tinh, Ha Tinh); '\’gwwn Tién
Diing, Nguyvén Quang Piee, Nguvén Anh Tudn (THPT
chuyén Nguyén Trii, Hii Dwong); Trinh Khanh Hiép
(THPT chuyén Trén Phi, Hai Phong); Nguvén Hai
Long (THPT chuyén Hoiang Vin Thy, Hoa Binh);
Néng Ngoc Quan (THPT chuyén Chu Vin An, Lang
Som); Biii Tudn Anh, Trdn Hoang Chudn, Dinh Van
Hiéu, Pham Quang Huy, Doan Ngoc Khdnh, Dodan
Thi Nhai (THPT chuyén Lé Hong Phong, Nam
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Pinh): Ta Anh Diing, Neuven Hodang Haii, Hi Quang
Hu (THPT chuyén Hung Vuong, Pha The); Nevén
Humg Quang Khai (THPT chuyén Luong Vin Chiénh,
Phi Yén): Bii Quang Ding, 1.é Hodng Long, Hoang
Nhdt Tuan (THPT chuyén V& Nguyén Gidp. Quing
Binh): Trieong Nhdt Nguvén Bao (THPT chuyén
Nguyén Binh Khiém, Quing Nam); Tran Hoang
Anh, Tran Luu Thdi Phong (THPT chuyén Ha Long,
Quiing Ninh); Nguyén Tién Dat (THPT chuyén Lé
Quy Pon, Quéang Tri); Vii Dinh Cieomg, Ha Thi Linh
Giang (THPT chuyén Thii Binh, Thai Binh): Do
Dink Dic, P6 Minh Thang (THPT chuyén Lam Son.
Thanh Héa); vaut_:n Minh Heai (THPT chuyén Quoc
hoc, Thira Thién - Hué);, Dang Vii Quang Thinh
(THPT chuyén L& Héng Phong, TP. Ho Chi Minh):
Phan Huvén My (THPT chuyén Tuyén Quang. Tuyén
Quang); Nguyén Trieomg Giang, Lé Tuing Khanh.
Neuvén Thi Hnnrr ‘goc (THPT chuyén Vinh Phiic,
Vinh Phuc), Trdn Minh Khoa, Lé Viét Luu Thanh,
Tran Minh Tién, Triong Manh Tuan (THPT chuyén
KHTN - PHQG Ha Néi), Trin Thanh Binh, | Nguvén
Minh Chdu, Tiéu Phdt Dat, Huynh Phgm Mink
Neguyén (PTNK - DHQG TP. Hé Chi Minh):; Hodng
Duy, Ta Khdnh Hé, Neuyén Minh Hidu, Ngé Thi Hué,
Pham Neoc Khdanh, Hoang Ank Qudn (THPT chuyén
DHSP. DHSP Ha Ni); Phan Vigt Hodng., Phan
Nguvén Khéi, Lé Ngoc Lyi, Tran Tién Manh (THPT
chuyén, PH Vinh).

o Gigi Khuyén khich: Nguyén Hoang Thudn (THPT
chuyén Lé Quy Don, Ba Ria - Viing Tau): Ngu,
Thanh Lam (THPT chuyén Bac Giang, Bic Gi
Nguvén Negoc Triie Vv (THPT chuyén Bac L4
Lidu): Tran Mty Tri (THPT chuyén Ligy Dén,
Binh Dinh): Trin Hoang Long (THP |G8wIvén Hing
Vueng, Binh Dwong): Lé S7 Quan. Tran Van Tra, Le
Phuede Timg (THPT chuyén Quang Trung, Binh
Phudc); Ddu Nepe Khanh. Huynh Bdch Khoa, Duweng
P Tin (THPT chuyén Trin Humg Pao. Binh
Thudn): Triéu Phii Hiru (THPT Thot Not, Can Tho):
Nguyén Minh Qudn (THPT chuyén Lé Quy Don, Da
Ning): Pham Huv Binh, Tran Timg Lim, Pham Tudn
Thanh (THPT chuyén LE Quy Dén, Dién Bién); Mai
Van Xudn Hoang, Lun Hodang Huy (THPT chuyén
Luong Thé Vinh, Pong Nai); ,'\aguverr Lé Minh (THPT
chuyeén Nguyén Quang Diéu, ﬂﬁng Thap); Newvén
Ouoc Vi Hoang, Phimg Anh Huy (THPT chuyén Himg
Vuong, Gia Lai); Poan Hai Nam (THPT chuyén, Ha
Giang); Poan Tudn Anh, Pham Quinh Anh, Nguyén
Themh Vigr (THPT chuyén Bién Hoa, Ha Nam); Nzo
Thé Anh Khoa (THPT chuyén Ha Noi-Amsterdam,
Ha N{i), Neuvén Phan Minh (THPT Chu Vin An, Ha
Noi); Phan Van fie Nhdt (THPT chuyén Ha Tinh,
Ha 1mh} Newy en Trong Binh, Pham Hai Cheu,
Newvén Minh Hiéu, Truomg Minh Quang, Nguven
Binh Som (THPT chuyén Nguyén Trdi, Hai Dwong);
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B Tan Diing, Hoang Hiép, Trinh Vin Hoan, Ngu}'én
Thi Thu Phirong, Lai Ngoc Tan (THPT chuyén Tran
Pha, Hai Phong); Nguyeén Thi Ngoc Anh, Lé Quang
Huy, Nguvén Ngpe Long, Newyén Vin Tién, Nguven
Quang Trung (THPT chuyén Hodng Vian Thy, Hoa
Binh); Bdng Thé Himg. Neuyén Phucc Toan (THPT
chuyén Huymh Min Dat, Kién Giang); Pham Nhdr
Huy. Tran Viét Huy, Dinh Tién Kién (THPT chuyén,
Lao Cai), Hoang Trung Hiéu, Nguwn e Minh
(THPT chuyén Lwong Van Tuy, Ninh Binh); Diomg
Gia Huy (THPT chuyén Hing Vuong, Phi Tho); Lé
Thanh Lam (THPT chuyén Luong Van Chénh, Phi
Yén):; Nouvén Thanh Nhd (THPT chuyén Vo Nguyén
Giap, Quéng Binh); Neuyén Lé Anh Nguyén, Lé Tan
Déng Tdam (THPT chuyén Lé Thanh Tong, Quang
Nam); Phan Dinh Kha, Lé Neuvén Truwomg Phudc
(THPT chuyén Lé Khiét, Quang Negii): Lé Bii Minh
Chién. Neuyén Tién Manh, Trinh Minh Nht, Hoang
Huy Phan. Vi Minh Tudn (THPT chuyén Ha Long,
Quing Ninh);, Lé Thanh Da, "\"Lfg’m'cfn Ha Nhat
Phuomg (THPT chuyén Hoang Lé Kha, Ty Ninh):
Doan Nhat Duong, Doan Ngee Phi (THPT chuyén
Thai Binh, Thai Binh); Fi Duy Manh, \pqnwr: Tran
Pure Tai (THPT LhLI)-'GI] Lam Son, Thanh Héa; Tanr-
Negoce Chung, Ho e Thanh Chwong, Huinh Hin
Nt (RQPT chuyén Qudc Hoc, Thira Thién - Hué);
Bm th Khang. Thei Hoang Minh (THPT chuyén Lé
g Phong. TP. Hb Chi Minh); Pham Viét Hodng
IPT chuyén Tuyén Quang. Tuyén Quang); Phan
Gia Anh, Poan Hoang Gia Bao, Huynh Hoang Huy,
Newyén Minh Thirc, Tran Nguvén Tudn Vi (THPT
chuyén Nguyén Binh Khiém, Vinh Long); Netvén
Khdc Viét Anh (THPT chuyén Vinh Phuc, Vinh Phiic);
Nguvén Hai Nam (THPT chuyén KHTN - PHQG Ha
Ndi): Tran Duomg Viét Hoang, Pham Kha Luan. Tang
Loi Phar (PTNK - PHQG TP. Ho Chi Minh); Lé
Phiic Anh. Nguvén Thi Thanh Loan, Pham Dinh Nghia
(THPT chuyén DHSP. PHSP Ha Ngi). Lé Thi Héng
Ha, Phan Ba Hoang. Hoang Nhgt Minh (THPT
chuyén, PH Vinh); Neuvén T rung Nghia (Truéng
T]’LII'IE hoe Thye hanh - PHSP TP, H& Chi Minh).

3. Tuyén chgn hoc sinh tham dw k¥ thi chon hec

sunh du thi Olympic Todn hoe Québc té nam 2017
(IMO 2017)
Can cir Quy ché thi chon hoc sinh gioi cép qubc gla
hién hanh va két qua ky thi chon hoc sinh gioi quéc
gia THPT mén Toan, B6 GD&DT quyét dinh triéu
tap hoc sinh Pham Nguyén Manh (16p 12 Truémg
PTNK - PHQG TP. Hb Chi Minh, thanh vién doi
tuyén hoc sinh Viét Nam dy thi IMO 2016) va 48
hoe sinh dat tir 23 diém tra 1én trong ki thi vira néu
tham dir k¥ thi chon hoc sinh du thi IMO 2017, duge
t6 chirc trong cic ngay 24 va 25/3/2017 tai Thu dé
Ha Noi.



inh Iy Van der Waerden duge phat biéu
nhu sau:

Gfu st k va F la cde s6 tur nhién tiy y. Khi do
ton tai mot $6 tw nhién n(k, ) sao cho véi Vide
phan chia mgt dogn bt kv cuwa ddy so tw nhién
¢o do dai n(k, I) theo phirong phdp tivy v thanh k
lop (trong 56 cdc lop do co thé co lop rong) thi
eo it nhét mot trong $6 edc lop do ta ludn tim
diege mot r.'ci.l.'.-' 56 cong co do ddai |,

Dinh ly nay da duoc Van der Waerden (nha
todn hoc Ha Lan) bao cao tai Pai hoc Gettingen
(CHLB Drrc) vao ndm 1928. Tuy nhién ching
minh cua 6ng la kha phirc tap. Téi naim 1948
mdt nit sinh & Minsk (Lién X6 cii) 1a M. A.
Lucomxkaia da dua ra mot chimg minh hoan
toan s cép cho dinh ly nay. Bai viét nay s& gioi
thicu wvoi
Lucomxkaia.
R0 rang dinh ly la ding véi /= 2. pé chu@:—
diéu d6 thi ta chi cAn dat n(k, 2) = k + A3 du.
That vay, khi phén chia (k + 1) so k 1op
thi trong s6 céac 16p do se co it nh&Snot lop c6
chira nhiéu hon mét s, nhlmg mot cip s bat
ky luén tao thanh mot cap so6 cong co do dai
bing 2 va khang dinh trén dugc chimg minh.
Ta s& chimg minh dinh ly hang phwong phép
quy nap day du ap dung cho s6 1. Vi thé tir nay
vé sau ching ta ludn coi rang dinh 1y 12 ding
voi mét s6 =2 nao d6 va vai moi gia tri cua
k, va ta cin phai chitng minh ring dinh 1y ciing
ding véi s6 1 + 1 (va tat nhién 1a véi moi gia
tri ctia k).

Vay theo gia thiét cla ta véi moi sé tr nhién &
luén ton tai mdt s6 ty nhién n(k, ) sao cho voi
viéc phén chia mot doan bét ky cua day sb tu
nhién c6 d¢ dai n(k, /) theo mdt phuong phap
tiay y thanh k 16p thi trong it nhét 1a mot trong

ban doc vé chimg minh cua’s,n(,;{ I+

DINH LY VANDER WAERDEN
VE: CAP SO CONG

i HOANG PUC TAN (Ha Néi)

s céc lop do ta ludn tim duge mot cép s6 cong
c6 d6 dai /. Bai todn cia ching ta 14 cin phai
ching minh rang vdi moi s tu nhién k luon ton
tai 50 m(k, ! +1). Bai toan nay s& duge ta giai
bing cach xac dinh truc tiép sé n(k, [ + 1) (qua
trinh xdc dinh trye tiép ndy dwge goi 13 qué
trinh thiét ké). Vi muc dich dy ta dat:
gs = Lny = nikl).

Vi sau d6 s& xac dinh diy cic s6 ¢,.¢.,
.. bing cach sau: Néu d6i véi sd 5 > 0
thi

=R, 9 A

nao d6 ma ta da xac dinh duge g, , va n_

ta s& dat:

-_2'”,--1‘?,-.[5 n, :”(kq‘a]) I:S=],2,..,) (l}
Rﬁ@i\.sg 1a céc sb g,,n, 1a duge xdc dinh véi
4t

s 2 0. By gi¢ ching ta khang dinh rang 36
1) ¢6 thé nhan gia tri bing g,. Vi thé
tiép theo ta can phai chimng minh ring néu mot
doan cua ddy s6 tu nhién c6 df dai g, duge
phan chia theo mét phuong phép bit ky thanh &
Iép thi s& c6 it nhat mét 16p trong s6 k& 16p &y
ma trong 16p d6 ta tim duge mét cip s6 cong co
dd dai / + 1. Chimg minh nay s& duge trinh bay
ngay sau day.
Dé cho ngin gon tir nay vé sau ta dat [+1=1"
Ta gia sit A 1a mét doan cua day sé tu nhién c6
dd dai g, dugc phén chia theo mét phuong
phép tiry ¥ thanh & 16p. Hai s6 a va b cta doan
do duge goi la cing logi va duoc viét 1a a~b
néu a va b ciing nim trong mdt 16p nao d6. Hai
doan d(a,a+1,....,a+r) va 8'(a’,a' +1,...a +r)
co d6 dai bang nhau, clng ndm trén doan A s&
duoc ta goi la cing loai va viét 1a 8§~ &' néu

nhw a~a', a+l-~a'+1,...a+r-a +r.

LTS: - Mot cap sb cOng co do dai k 1a tip hop cd dang {a a+ dﬁ L+ {k - l)d}

- Mot doan thing A cua tip céc so tw nhién; .a::_rEN:aé,rib} codo dai b—a+1.
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R& ring sb cac loai khac nhau c6 thé cia céc sd
ndm trong doan A 1a bing k; dbi véi cac doan co
dang (a, a + 1) (tirc 1a ddi voi cac doan c6 do dai
béng 2) thi s céc loai khac nhau cé thé c6 cila céc
doan ¢6 do dai bing 2 s& la k%, va mot cich tong
quét dbi véi cac doan co do dai m thi s cac loai
khéc nhau c6 thé c6 cua ching s& 13 &™.

Béivi g, =2n,_,q,, (theo (1)) nén doan A ¢6
thé coi nhu 1 day 2n,_, doan c6 d6 dai g, ,.

Bai vi theo nhin xét & trén cac doan nhu vay cd
thé co k-

trai cia doan A c¢6 chira n,_, doan nhu vay,

loai khac nhau, nhumg do mra bén

hon nita do (1) ta ¢é n,_, = n(k%,1). Do chinh
y nghia cia sd n(k%-,l) ma ching ta c6 thé
khing dinh nhu sau: nira bén trai cia doan A
c0 chira mot cép s0 cong tir / doan cung loai vai
nhau A,,A,....A, ¢6 4 dai bang g,_; lic d6
ta c6 thé néi mdt cach ngin gon riang cic doan
A. bing nhau da tao nén mdt cdp s6 cong néu
cap s6 Ay dugc tao ra boi cac 50 hgmg déu tién
cua ching, Cong sai d; clia cip s6 A A,,...A

s& duge goi 1a hiu glﬁ'a cac s6 dau tién cu%
doan ké nhau trong cip sb d6. Chinh
ciing cho ta thdy ring hiéu cia cig
(thit ba, thir tu,
bang d,.

Biy gid ching ta ndi thém vao cdp sb
A, A,,....A, phin tir tht / +1 1a A, (nhé ring

u ha1
...) cia hai doan ké nhau ciing

I'=I+1) ma A, c6 thd vuot ra bén ngoai gidi
han nira bén trai ctia doan A, nhung trong moi
truémg hop thi A, ludn nam trong chinh doan
A; khi d6 cic doan A A,,....A A, s& tao nén
mét cdp so cong co do dai I'=1+1 va cong sai
dy tlr cac doan c6 @5 dai g, , va ALA,,.LA,
gitta chung la cung loai vai nhau, chi con doan
cudi ciing A ;- la ching ta khong biét nd co cing
loai hay khong ? Ching ta s& két thic bude dau
tién trong qua trinh thiét ké cia ching ta & déy.
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Biy gio ta chuyén sang budc thir hai. Liy mot
phén tir bit ky trong [ phén tir du tién chi trong
cdc doan cua cdp so di duge xdy dyng O trén;
gid sir d6 1a phin tir A, saocho 1<i <l. Ta
thay A, 1a doan c6 do dai g, ,. Ching ta khio
st véi A, theo cich twong ty hoan toan nhu ta
di lam véi doan A & trén. Boi i
¢, =2n,_,q,, nén nra bén trai cua doan
A, €6 thé duge xem nhu 14 mét day n,_, céc
doan ¢6 do dai g, ,; nhung déi véi cac doan co
d6 dai nhwr viy c6 thé co tit ca k%= loai khac
nhau, mit khiac do (1) ta ¢6 n,_, =n(k%=,I).
Cho nén nira bén trdi cia A, cén phai chira cap
s6 tir / doan cing loai A, (1<i</) c6 do dai
g,_,. Gia sir cng sai cua clp sd d6 (tic 1a
khoang cich gifra cac s6 dau tién cua hai doan

ké nhau) bang d>. Nbi thém vao cép sé cée doan
d6 mot phan tir thir 7 +1 14 A, ma dén gio ta

van chug biét nd ¢6 cung logi hay khong, doan
Ay @e cling khong nim trong nira bén trai

ci@doan A, , nhung tat nhién né van phai nim

%’s%n trong chinh doan A, .

Viy 14 ta dd tién hanh viéc thiét ké cta minh chi
véi mot doan A, nao do thoi. Bay gior ta tiép
tuc qua trinh thiét ké cia minh voi tat ca cac
doan A, (1<i =I'). Nhu vdy ta s& nhin duoc
mot ho cac doan A, (1<, </ 1<,
chi s&. Nhur viy rd rang 1a 2 doan bat ky cua ho
do véi cac chi sb khéng vugt qua / sé 1a cung
logi voi nhau: A, ~ A, (140,00 <)

Bay gio cac ban cling thiy rd rang ring qud
trinh nay cia ta c6 thé kéo dai tiép tuc nira.
Chiing ta tién hanh qua trinh do k lin. San phdm

<! co hai

thiét ké & budc dau tién s 1 cic doan c6 d6 dai
g,_,» 0 budc thir hai la cac doan co d0 dai g, _,;
a ... Vivay o budc cudi ciing thir k san phfam

thiét ké s& 1a cdc doan c6 do dai gp = 1 tic 1a

chi s6 ctia doan diu tién cia A; tuy nhién ta s&

ky hiéu cac s6 dé qua:

POy, ST).

‘| iz e



Lic &6 d6i véi 1 <s<k va

R SO e W G

Bay gio ta s€ chi ra hai nhén xét quan trong sau
day:

1) Néu trong quan hé (2) s < k va néu
i.s1si inseed, 12 cac chi sb bat ky dugc iy tir
LI thisé A,

diy s6 1,2,.. ir.i.;, Phai duge lay

¢ trong doan A, ; cling cung mét vi tri nhu sd

& trong doan A .. .;vi(2) ma hai
HRp Ry

iyl Ty

doan do a cung loai, nén tir do suy ra:

ﬁf.f.s O A ﬂr’,'ra'...r','a;',, ik (3)
ndn 12 i b A i S b
2] b 2l Otsa k.
2) Voi s<k,i/ =i +1 cac doan A, , , va

ity

., duong nhién la cac doan ké nhau &

Byl il

trong budc thiét ké thir s ciia ta. Cho nén cung
cic chi sé i

r417°
.va A

ol
Benel ol ilepes

nhu  véi wlyy  BOC 80

ciing mdt vi tri trong hai doan ké& nhau do6
=i, +1): &
&r]-.-f,_, I S T 1Y _ﬂfl---‘} ELE I YO f@ (4)

Bay gi¢r ching ta tién té1 muc tiéu cua ta. Ta xét
(k+ 1) s6 cia A sau diy:

sao cho (voi i

ag =8y,
a =2
a, =My (5)
a, =4,

Bdi vi s6 16p ma chiing ta phan chia doan A 1a
bing k, con céc sd trong (5) lai 1a k+1, cho nén
trong cic so cua (5) ta ludn tim duoc hai sé nim

trong cimg mét 16p; gia sir d6 1a hai sb a va

a,  (r<s) saocho: A, , , ~A (6)

rok-r £ k-

Tiép theo ta xét / + 1 sb:

., 5€ dugc lay o @lmgda A ach: ¢, —c

¢, =A (1<i<l) (7)

L.li.df".f
o e et et

Ta thiy [ s6 ddu tién cua nhom d6 (tic 1 & ddy
i<[') clng nam trong mdt lop nao dé do (3).
Con dbi vdi s6 cudi cung (i =1") thi do (6) nd
phai cung loai véi I s6 dau tién. Vi viy tit ca
céc sb dang (7) la clng loai véi nhau. Cho nén
dé c6 thé két thic chimg minh thi ta chi con
phai chimg to ring cac s6 dy tao thanh mét cp
sO cong 1a xong, tirc 1a phai chimg o ring cong
sai ¢, —c, (1<i</) lakhong phu thudc véo i.
Dé cho ngin gon ta dat i +1=i" va tiép theo ta
dat:

G = Pt 13 0

Fm 3-r-m k-§

(0<m<s-r).

Nhuviy ¢, =¢;,c, ., =c,, vadodo:

i,5—r i+l
%\ Cin —¢6 _Z(cim_ Hrr i)

im =1

IR

= Jf‘1...1:"...;' P T 'ﬁ"l...]i'...a rm?
et S et e ———t——

room s—r-m k—x rom-l s—r-m+l -z

_Ci' = dJ'+1 + d

c6 nghia la: ¢, ol g

Va thue té hiéu sé nay khéng phu thude vao i
vi phép chimg minh ctia chiing ta két thic mét
cach hoan hao.

Céc ban thiy diy, mic du ching minh la kha
dai dong nhung né duoc xiy dung hoan toan so
cdp. Tuy nhién céc ban hdy tin ring Dinh Iy
Van der Waerden kho ¢6 thé ¢6 chimg minh
don gian hon thé nay. Va xu huéng tim cac
chimg minh so cdp cho céc dinh 1y toan hoc
hién dang rat phét trién. Hy vong s& nhén dwoc
mét chimg minh so cip khéc cho dinh ly nay tix
cac ban tré yéu toan Viét Nam. Chic cic ban
thanh céng.
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TIENG ANH BUA CAC BAl TBAN

BAIL SO 18
£ (notice that since we choose fe £ L), both
Problem. Compute the integral | = ||—' 6 3
[ sin(t) and cos(r) are positive).

Solution. We use substitution method. We need Remark. we might use the “compleling square
technique and then use the substitution method to

to handle the “radical” part which is .
Ji=x? = Jx(I-=x). The form of the radical reduce the original integral to the form j‘ﬁ

part and the range {%%J of x suggests letting  which can be computed via sin'(z) .
TU VUNG

s T L
x =sin?(t), IE[Egil For such substitution, integral . tich phan xdc dinh :
=% ’ it range : pham vi, k!lpiiﬂg thay doi )
dx : sin(f)cos(r)dt, and :ereforc s o P . phép di bidn, phép thay thé
IE : 3 % radical :cin th‘L'IC
¢ 2sin(f)cos(dr _ p 2sin(r)cos(r)dt R T S 2 —
= o N nimenl  wesnsmpmes thie bt dx SRRt
: : piaocg
n J'I_’.'IIHI'L: fo i quy Vé,_
B TZsin(r)cns(t]dr safmen)om via : qua, thong qua
~ Jsin(fcos() T3 6 R NGUYEN PHU HOANG LAN
[ (Triwomg DHKHTN, DHQOG Ha Néi)

Bi todn. (-.I"Fr;'..-'{ X)=dap T a %
va ¢ I mét so thiee kh@@&hong. Ching ta cé thé biéu dién j(x) dureri
dang by + bi(x —¢) :S’ - box — )" hay khing? Néu co thé thi lam the

nao deé tim duoc cg8Ne 36 b theo a;!

tax” la mot da thire vai hé so thuc

Bonsiy

Loi gidi. Cau e [o1 la co. Gid sir rang

" Sx)=bo+bilx—c) + ... + balx—c)" (1)
Trong '%10 ¥ = ¢, ta c6 by = fic). Lay dao ham hai vé cua (1) ta
duge flx) = by +2by(x =€) + ... + nby(x—c)'" (2)
Trong (2), chox = ¢, tacd by = f'(c). Lay dao ham hai vé cua (2) ta duge
£ = 12,6, + 23b3(x =€) + ... +(n— Dnbfx—c) 3)
: e e o i 7
Trong (3),chox = ¢, tacd b, = T Tuong ty nhu véy, ta tim dugc b, = T 1,....H.
L '
Liru y. Bai toan nay cé mot vai ap dyng. O bac trung hoc phé thong né gitip ban tinh nguyén ham hay tich
. P & 2 _ = e i
phén ctia mét s6 ham so, chang han nhw ham x—(# Trude tién ban co thé bigu dién
#A-23x-2 (x-1#-3_ 1 3
E=1P & =lF =l e

Tir bidu thirc cudi, ban co thé d& dang tinh nguyén ham hay tich phan clia him s6 ban déu.
Nhitng béi toan dang nay ciing thudmg xudt hién trong céc tiét toan & cac truong dai hoc.
Nhiin xét. Cac ban sau ¢6 bai dich tht hon ca: Hung Yén: Lé Thiry Duong, 11A1, THPT Duong Quang Ham,
Van Giang; Nghé An: Mai Thi Kim Chi, 11A1, THPT Cira Lo, TX. Cira Lo; Thira Thién Hué: Phan Canh
Minh Phude, 11 Tnfm 2. THPT chuyén Quédc hoc Hué, TP. Hu¢; Vinh Long: Huynh Ly Véan Anh, 11TL,
THPT chuyén Nguyeén Binh Khiém. }

HO HAI (Ha Noi)

TOANHOC .
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GIAI DAP: TINH THE TICH

(Dé dang wrén TH&TT 50 473, thang |1 ndm 2016)

Phin tich. Cong thirc ti s6 thé tich
Vssovu _SM SB SC SN

— ,——.—— khong ding.
Vi qien 0 BB SC S0
Ta chi c¢6 két qui trong )
truomg hop hinh chop tam .,'T“‘;_\\
giac. Xét hinh chép tam giac { :H\‘.. S
oL ' | Tl e, g
S.ABC v&i AB.C' lin e x M
lugt thuge cac dudmg thing a,; \ e
5S4, SB.SC (AL R,C" khac  f e g
A, B, €). Khi d6 ta ¢6: e C

Vb ABC QA‘ E E ( )
Ve ipe " S4'SB SC
T o e i :
Do dé két ludn e ban Thanh 14 sai.
5. ABCD

Lai gidi ding. Hinh chiéu cua SB trén (ABCD) 1a
AB nén géc giira SB va (ABCD) 14 SBA = 60°. 7%

@?ﬁ :

o j’; tan60° =3 = Sd=a\3.

Vs.ancp = E'SA'S.{BCD = E-SA.AB.AD = 5@@;2_;@&

Vi ABCD la hinh chir nhét nén

1 1
Sace=Sacp = ESAHCD =Vs.4c8 =Vs.4c0 =% Vs.a8cp-

Do M thue doan SA va SA=W§,AM=% nén
SM 2

=§ Dé y ring (MBC)(SAD) = MN,

54
(MBC)~(ABCD) = BC, (SAD)N(ABCD) = AD,
BC # AD, nén theo dinh li vé 3 dwomg giao tuyén cla
3 mit phang phan biét ta c6 : MN //AD //BC. Din toi

SN SM 2

T R 5 PoUCriorieeln cb

Visgc SMSBSC 2 . 2, 1,
Vsape &4 8B SC 3 SRR [T Vs ascp
fawme B Vsmc—4-VSAnc_£ Fs ancns
Voine 054 ADSC 9 9 5 9

suy ra Vs gewnr = Veame + Vs ave

1 2 5 523 mf
= E-Vs..wc-b 4 afs.nscn i —¥sapep = s o =—a.
Vay thé tich khéi chép SBCNM 1 ——= m“r & (dvtt).

Ghi chii: Bai todn ndy co thé giai bﬁng phuremg phap
toa dé cling kha gon.

Nhin xét. Cac bai giri vé& Toa soan déu phat hién ra sai lim
va dua ra 16 gidi ding, déng tidc 14 c6 2 ban quén vidt tén va
dja chi nén Toa soan khong khen nhitng nhimg ban do duge.
Xin néu tén cac ban duge khen s6 nay nhu sau:

Ha Néi: Dinh Chéu Anh, 12A1, THPT H6 Xuin
Huong, sb 1, Nguyén Quy Duc, Q. Thanh Xuén. Hung
Yén: Triéu Qudec Timg, 11A3, THPT Duong Quang
Ham, Van Giang. Hai Dwong: Nguyén Ping Son,
11A, THPT Nam Sach, H. Nam Sach. Thira Thién
Hué: Nguyén Neoc Thanh, 11T1, Lé Cam Thank Ha,
11T2, THPT chuyén Québc hoc Hué. Ca Mau: Hodng
Céng Minh, 12 chuyén toan, THPT chuyén Phan Ngoc
Hién. Bén Tre: Lé Ngd Nhdt Huy, D Thanh An,
10A1, THPT Lac Long Quén, TP. Bén Tre.

KIHIVI
PAP AN NAO ?
Trong git Toan, Thay gido dua mét bii tip twong tu

ciu 11, d& minh hea ki thi THPT Quéc gia nam 2017
nhur sau: Tim gid trj thue ctia tham 56 m sao cho ham

o :

s y=22X72 Lohich bidn trén khodng t € [0;3\‘.
Cosx—m 2j

A, m=<0 hoic 1€m<2 B.m=0

C. m=22 D. m>2.

Mot ban hoc sinh lam nhw sau: Dat 7 =cosx , theo gia
thiét re(0;1). Bai todn tré thanh: Tim gid tri thuc

: i : 2 =2 : if
ctia tham so m sao cho ham 56 y= nghich bién
t—m

trén khodang (0;1). Khi &6 m ¢in tim thoa mén
meg(0;1)
=M<ﬂ¢>m>2.Dodéchgndépﬁn D.
COsXx —m

Ban cé dong ¥ véi 1oi gidi trén khong, néu khing
thi ban lam thé nao?

DANG QUYNH HOA

(GV THPT Nghén, H. Can Léc, Ha Tinh)

TOAN HOC
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BAN CO VAN KHOA HOC CHIU TRACH NHIEM XUAT BAN
TSKH i Chi tich Hoi déng Thanh vién

@ R UCANHTOAN NXB Gido duc Viét Nam

GS. TSKH. TRAN VAN NHUNG MAC VAN THIEN
TS. NGUYEN VAN VONG Téng Gidm doc NXB Gido dyc Viét Nam
: : GS. TS. VU VAN HUNG
- DOAN AN Phé Téng Gidm déc kiem Téng bién tap

PGS.TS. TRAN VAN HAO NXRB Gido duc Viét Nam

TS. PHAN XUAN THANH

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

TS. TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, TS. TRAN NAM DONG, TS. NGUYEN MINH BUC, TS. NGUYEN MINH HA,
TS. NGUYEN VIET HAI PGS. 7S. LE QUOC HAN, ThS. PHAM VAN HUNG, PGS. 75. VU THANH KHIET
GS. TSKH. NGUYEN VAN MAU, Ong NCUYEN KHAC MINH, 75. PHAM THI BACH NGOC, PGS. TS. NGUYEN DANG PHAT,
PGS. TS. TA DUY PHUONG, ThS. NGUYEN THE THACH, GS. TSKH. DANG HUNG THANG, PGS. TS. PHAN DOAN THOAI, ThS. VO
KIM THUY, PGS. TS VU DUONG THUY, GS. TSKH. NGO VIET TRUNG.

TRONG SO I@Y
€ panh cho Trung hoe Co s é@ T1/477, ..., T12/477, L1/477, L2/477.
For Lower Secondary School @ @ Giai bai kv trud
v trude

Hafmg Thugi — Ung dung nguyén Iy k@

gii phiteng trinh nghidm nguyén. % Solutions to Previous Problems

@ ©: thi tuyén sinh vao 16p 10 ° @r chuyen @) Phuong phap giai toan
Vinh Phiic, ném hoe 2016 - 2017. Trian Qude Ludt — Phudng phap ham sinh.

@ Huone din gidi D thi tuyén sinh vao €@ Neuyén Vin Quy - Lé Anh Vinh — K3 thi
1dp 10 mén Toan THPT chuyén Thai chon hoe sinh giéi Quée gia THPT nim
Binh, nam hoc 2016 — 2017, 2017 - mon Toan.

o Thit site trude ky thi - Dé sd 7. @ Ban cé biét

@ Dév in va huing diin gidi dé 5 6. Hoang Dic Tén — Dinh Iy Van der Waerden

vé cAp s0 cing.
@ Dién dan day hoc Toan

Tiéng Anh qua cac bai toan - Bai s6'18.
Phgm Trong Thy - Giai hé phudng trinh @ g 4

hai in bAng phudng phap danh gia dua Bai dich s6 15 - Tiéng Anh qua cdc bai toan.
viio bat ding thite.
€) Sailim aau?
Gidi ddp: Tinh thé tich.
Bdng Quynh Hoa — Pap an nao?

Dé ra ki nay
Problems in This Issue

Anh bia 1. Nha Todn hoc Ha Lan Van der Waerden (1903 - 1996),

Bién tdp: LE MAI - NGUYEN HIEP _ | ' Mithudt: QUOC HIEP, THANH LONG
Tri su, phéit hani: NGUYEN KHOA DIEM, NGUYEN THI THU HUYEN  Thiét ké, ché bdn: MAI ANH



SIEU THI TRUC TUYEN:
www.sachtoan24h.com

ugc thanh lap va di vao hoat dong
chua qua lau tuy nhién website www.
sachtoan24h.com da duogc rat nhiéu
doc biét dén, tin tuéng va lua chon san
phdm cda ching t6i.
www.sachtoan24h.com cung cap:
-Sach énluyén cackithiTodan qudc té: Apmops,
IMC, Kangaroo, AMC, HOMC...
- Sach Toan song ngir Viét - Anh, tu dién Toan hoc.
- Sach boi duang hoc sinh gioi cac cap, 6n thi
vao THPT hé chuyén Toén.
- Sach boi dudng nghiép vu cho gido sinh, gido
vién Toan

PBo (Ttb‘l?(} tap

T4t c& cac ddu sach d3 dugc ban bién tap tham
dinh noi dung cung vdi su tu van, gép y vé mat
chuyén mén cua doi ngl chuyén gia la nhiing
tac gid, gido vién Toan tén tudi chac chan sé
lam céc thay ¢, cac vi phu huynh cling véi cac
em hoc sinh hai long.

@ Hotline 0912920591

® Website: www.sachtoan24h.com

@ facebook: go theo SDT 0973472803

Giao hang toan quéc, thu tién tai nha.

TAP CHI TOAN HO(@&A 1LOI TRF IIAN(J NAM
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TOAN HOC
CTush
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Myharain i Tosh Maguane I
Nam 2011

>
TP CHl
T(;)FIN HOC

Msthmran and Fouth Vageses

MWim 2012

Khé 19 x 26,5
Gl bla: 152.000 abing

Khé 19 x 26,5
Gid bla: 126.000 déng

Khé 18 x 26,5
Gia bia: 99.000 ddng

Khé 19 x 26,5
Gl bia: 175,000 abng

Khé 19 x 26,5
(Gia bia: 199.000 dbng

Khé 19 x 26.5
Gié bla: 185,000 abng

Khé 19 x 26,5
Gia bla: 109.000 ding

Ban doc ¢o thé dat mua cac cudn Déng tap nay tai cac co sé BUU DIEN trén toan
quéc hodc dit mua tai Toa soan.
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NHA XUAT BAN GIAO DUC VIET NAM

Bo sach song ngir Nha khoa hoc tre

Giitap sach gém nhiéu cdu chuyén thu vi vé doi song tu nhién, xa hoi, duge vé dudi dang manga hdp ddn
_..Soc%nhmu tdp, ra déu ddn hang quy. danh cho 4. It Eudi tu 6 dén 14
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