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NHA XUAT BAN GIAO DUC VIET NAM
BACH KHOA TRI THUC TUOI TRE - MUOT VAN CAU HOI VI SAO

(==~ dch khoa tri thirc tudi tré - Mugi van

:;'.‘f‘_““ il C{“’;E*”C‘J;H’u& cdu hdi‘vi sao duoc dich tir nguyén
; @Vl SAO | ban tiéng Han cua bd sach Mudi
e s . - cdu héi vi sao phién ban thu sau, do

Nha xust ban Thigu nién Nhi déng Thugng
Hai, Trung Qudc an hanh.

B sach gém 18 tap tng vai 18 nganh hoc
thudc linh vuc khoa hoc ca ban va chuyén
nganh nhu: Todn hoc, Vat Ly, Héa hoc, Thién
vdn, Trdi ddt, Ddng vat, Thuc vat, Y hoc, ... va
dac bigt 1a nhitng linh vuc mai nhon nhu:
. e Su s8R Néng lugng va Méi trudng, Thién
’*f:snﬁ&,g\,ﬁo; = cdch phong chéng, Hang khéng va
; o try, .... DUGi hinh thiic “hdi-dap’, bé sach
..... V" SAO T AN CAU Q\giéi thich mét cach khoa hoc, dé hiéu va

/i ' hdp dan 3.422 khai niém, hién tuong, su
kién khoa hoc méi hodc chua dugc hiéu
tuding tan, tham chi cd mét s6 hién tugng
ky bi trong nhén thiic cla con ngudi, vdi
6.840 bifc anh mau minh hoa.

i,

Xuat ban lan dau nam 1961, Mudi van cdu
héi vi sao 1a bd sach phé bién kién thic
khoa hoc ky thuat c6 suc séng bén lau,
cé tdm anh hudng xa hoi to 16n tai Trung
Quéc, do han 100 vién si thudc Vién Khoa
hoc va Vién Céng nghé Trung Qudc va hon
700 nha khoa hoc truc tiép bién soan cac
muc ti.

o

I8 VAN CAU HOI

l g@mlguﬁ THI THUC TUOI TRE

Bdch khoa tri thic tudi tré- Mudi van cdu hoi
vi sao dudc xuat ban theo Hgp déng chuyén
nhugng ban quyén gitra Nha Xuat ban Gido
duc Viét Nam va Nha xuat ban Thiéu nién
Nhi déng Thudng Hai, Trung Quéc.
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DANG 3. CHUNG MINH PANG THUC

Bai toan 3.1. Cho ba 56 a, b, ¢ thoa man:

a b ¢

2014 ~ 2015 2016 °

=

Chirng minh: 4(a—-b).(b—c)=(c—a) .

Léi gidi. Cach 1. Tir dé bai ap dung tinh cht

clia day sb bing nhau, ta co:
TR AN e T ) SRR s ngiag
014 W5 2Me . 1 -1 2

Suy ra: a-c=2(a-b)=2(b-c)
=(a—c).(a-c)=2.(a-b).2(b-c)
5 {ﬁ'—a}z :44(6—.‘))(:’,’!—{‘).

s = a_ _ b __c H
Cdch 2. DR 3001 = 3015 201@@

Suy ra a = 2014k, b= 2015k, c — Rk,
Tir d6 bién doi dwge VT = VP, ta c6 didu phai
chimg minh.

Nhin xét. Tir bai toan 3.1 ta c6 thé dé xudt bai toan
tuong tu: Cho ba 6 a b,
I b

¢ thoa man:

c g g
2 i m.Chungmmhrang.

4(a—b).[b—c)={c——a)z !

)

Bai todn 3.2, Biét x” +xy + \T =2015;

&

z ——\—,); =1009.x" +xz+2° =1006,x 20,220, x #—z.

g e A G PAE
Chitng minh rdang: — == !
X x+z

t'mnt_mmvérmym’n
RAY TI SO BANG Nei4U

(Tiép theo ky truecc)

VO HUU cHIN
(GV THCS Hong Bang, Hai Phong)

Loi gidi. Vi 1009 + 1006 = 2015, nén
% %

x2+xy+T:zz+?+x2+xz+zz.

2= Y=z

(vixz0,z20)

= Y =; = vi x£-2).

X Z x4z T ( Z)
vay Z 222
= x4z

Nhin xét i todn trén ta c6 thé dé xudt bai todn

md%@ﬁgiét it +xy+§=a+b, 2? +§=a,

islxz+:3=i} vi x#0,z20, x=—z.

oo DE EE
X x+z

B X ¥ z
Bai toan 3.3. Cho— e — -
s a+2b+c 2a+b-c 4da-db4ic

Chitng minh ring:

a : $ ' - ¢
x+2y+z 2x+y-z 4dx—-4y+z’

Lai gidgi, « Xéta = b = ¢ =0, khong thoa man
a+2b+c=0 .
« Xét a,b,c=0. Dat
o X o ¥ g 2z
a+2b+c 2a+b-c 4a-4b+c’

Theo tinh chat diy ti s6 bing nhau c6:

3 - 2y - z
a+2b+c 2(2a+b-c) 4a-db+c

X+2y+z _ X+2y+z
(a+2b+c)+2(2a+b—c)+H{da—db+c) 9a

Lip luin twong ty:

TOAN HOC
* cTusifpe 1
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. 2x4+y—z 2r+y z
2(a+2b+c)H2a+b—c)—(da-db+c) b
4x—4y+z 4.{—4y+&
4{a+2b+c}-4{2a+b-c)+{4a—4b+c} %
_x+2y+z  2x4+y-z _4x—-4y+:z
A e et
(vi a.b,c#0).
- a - b - i
vey x+2y+z 2x+y-z Ax—4y+z’

Nhdn xét. Ap dung tinh chét diy ti s6 bing nhau,

ih ZEHE e b Teokg 6 b duos
o
et S ,4x—4y+z theo k. Tir do suy ra didu
9h Q¢
chimg minh.
o " L} ¥ r'd -
Bai toan 3.4. Cho —==—== vg

a+b+c=a +bh +c” =1. Tim hé thie lién hé

giita x, y, z khdng phy thudc vao a, b, c.

Lai gigi. a) Dt

xyz(bz+cy} = m(c:r+a:z) x:}z[ay+hx]
x{—dx+1‘zy+c‘7) y(a14by+ca) 2 av+by—cz)
soe yz(hz+cy) s xz({:x+az) )3 xy(ay+hx)
T —ax+by+cz ax—by+cz ax+by—cz’
_ yz(bz+cy)  xz(cx+az)
R s —ax+by+ecz  axr—by+cz
yz(bz+cy]+xz(cx+az) - 6'(I2 +}’2)+Z{ﬂx+bY]
- 2cz 5 2% |

Lap ludn tuong tu cd:

a[f +22)+x(by+cz] .E:n(z2 e ]+}'( z+¢1‘r]
e 2a 7 2 '
Suy ra: e(# +5° )+2(m+by]

v
i a(yz +zz]+x(by+cz) % f;l(z2 +.r2)+_}-'(cz+ax]

a b
Trir mbi t@trcn Vi (x +v +z ), suy ra

ax +’50Lc"’

fn +¢z— ax] y(r+ax—f{v]

a b 2

Léi gidi. Ap dung tinh chét day ti s6 bing nhau ﬁ che dang thire clia (2) voi cac dang thire

= x ¥ x+y+z ‘\%Cua{l)hm'ngu‘ng,taco
ta co: —_—=== ST~ i o @
a b ¢ a+h+c ay+bx _bzt+cy cex+az _ 1
@‘ Eden dbdkhoc ToBn M

2x+v®’

12 -
Mt khac ﬁzz.}_.; ===
ad B & d+b+

(do @* +b*+c* =1). Do do

= +y +7

(Jt:+y+z)2 =Xy L,
Nhin xét. Dhra vao tinh chét day ti s6 bing nhau va dé
bai dé giai bai toan.

Bai toan 3.5. Cho

L‘_*:x av+hx

SR ookt RS |?

M—ax+by+ez) mu by+¢2) Hax+ by—cz)

ay+bx bz+cy

i e cx+daz
Chung minh: a) — :

E a
AL = - el

alb™+c —a) ba +c =b) cla+b =)

TOAN HOC
y S CTudilre S8 471(9-2016)

¢ =(ay+bx)eM, b =(cx+az)bM, @’ =(bz+cy)aM
=b*+c —a® =2baxM, ¢t +a° —b* =2cayM,

a’ +b*—c* =2abzM.
1 i x ) ¥

:>2abCM_a(b2+c2—a2] b(cz+a2—b2)

i
c(cf +b* -t ]
Viy ta ¢6 diéu phai chimg minh.

Nhdn xér. Bai todn trén 1a bai todn khé, phéi nhin
céc ti sé bing nhau v&i cling xyz # 0, véin dung tinh
chit ddy ti s6 bing nhau dua day s6 di cho vé day s6
don gian, sau d6 nhin phi hep véi day t s6 ban dau
dé duge két qua can chimg minh.
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Bai todn 3.6. Cho cdc 56 thuc dwong a, b, ¢, x,

vozva X —yz#0;y —zxz 0 2" —xy 20 thoa
o XT—yz Y —Xz Z°—xy
Hidan - == -
I b
bl ; 2 1" —bc b —ca abh
Chirng minh rdne: - — = —=-
' X ) Z
Lai giai. Tir dé bai, dat
a b c
2 i ¥ =k
X =yr Y I oy
9
a be
== =

i =2xyz 492 YR -x - +xyz

a’ —be
= (1
x(.ra +y +2° -3x_vz)
Lép ludn twong tu:
2
= s =

y* =2y xz+x*z .

ac

] 3 =] 2
Xz —yx -y +yxz

b —ac
- O (2)
y[x +y +z —313}2]
- ['.'2
K= =
2t =22 xy 4+ 2%y

ab
x*y =z’ -2yt + Py

_ ¢ —ab
% (). ¥ty —’ix}’) '®]
Tir (1) (2) (3) ta ¢6 dicu phai chim

Nhin xét. Tir @2 bai dé xuat hién a* —be, ta phai

xét k*. Tir 46 xudt hién day ti s6 bing nhau, suy ra
diéu cin chimg minh.

DANG IV. GIAI CAC BAI TOAN THUC TE.

Bai todn 4.1. Mot miéng dat hinh tam gidc ¢6
chu vi f}ﬁu;; 99 m. Biét f'.-.":'f?g néu cong lan leot
do dai ting 2 duomg cao cua tam gide do thi fi
1é véri 5: 7: 8. Tim dé dai ba canh ciia miéng dar
do.

Léi gigi. Goi ba canh ciia miéng dat hinh tam
gidc ABC lin lugt 1a a, b, ¢ va ba dudng cao
twong Umg v&i ba canh 1a Ak, ki S 14 dién

tich tam giac ABC. Theo dé bai c6

/%%

h+h, _hy+h _h+h, _h +h +h
9 7 8 10
Suyra: h,+h, =5k: hy+h =Tk, h +h, =8k;
h,+h, +h =10k,
Suy ra k =5k; h, =2k; h, =3k. Taco
28 =ah, =bh, =ch. = a3k =b2k =c.5k

=k

L i eou G BE %

T8 .05 - 6. &80 s 31
Suyraa=990:b=1485:{::594.

31 31 31

Viy cac canh ciia miéng dit 1a:
220 (my; 1222 my; 222 (m).

Nhin xét. Trong bai todn trén st dung hé thirc giira
canh va dudmg cao tuong Umg trong tam gidc, suy ra
quan hé gitra ba canh cia tam gidc. Vin dung tinh
chit day ti s@@hg nhau dé giai duge bai todn.
Bai lllluli . Mgt hon hgp gom 5 chat va nang
5323 05 gam. Biét rr'ﬁ!rg ti 16 vé khoi lieomg
&{&cm' chat nhue saur: i Ié gitia chat thir nhat véi
Gt thie hai la 2 - 3, i lé gifra chét thir hai voi
chat thir ba la 4 : 5, ti ¢ gitia chat thie ba véi chat
thir e la 7 : 6, 1 I¢ gitra chat thir i véi chat thir
nam la 11 : 7. Hay tim va cho biét moi chdt cé

trong hon hop nay naneg bao nhiéu gan?

Léi gidgi. Goi tén cac chit tir thir nhét d¢én thu
ndm trong hop chit d6 twong img la x, y, z, £, u

(x,y,2.t,u>0).
Tacéx+y+z+f+u=35327256605,
4 2y 4% 11 11
T T TR T T
Tir d6 ta suyra :
L e S e s R
2 345 I8 T12. 15
SRS L T
TR N e T o 42
- X - bi = z » i ™ U
616 924 1155 990 630
TOAN HOC
S8 471 (9-2016) * CTudilre 3
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X+y+z+i+u

T 616+924+1155+990+ 630
5327156605
=T =1234567.

Viay: x=760493272, y= 1140739908,
z= 1425924885, r=1222221330,
u="777777210.
Nhin xét. Bai toan trén 1a bai todn kho, phai lip
duoge diy ti s6 bing nhau. Trong qua tinh tinh toan
cin sir dung thém may tinh thi két qua s& nhanh hon.
Bai todn 4.3. Mgt néng trieong duw dinh phdn
chia dién tich dat cho ba dgi 1, 11, T #i ¢ voi §:
7: 6. Nhung sau do vi $6 ngwoi cde déi thay doi
nén da chia lgi ti I¢ voi T: 6: 5. Nhir vay cé mot
déi lam nhiéu hon so véi dir dinh la 8 m® dat.
Tinh dién tich dat da phén chia cho méi doi.
Léi gidgi. Goi dién tich @it du dinh chia cho doi
L IL, 11 lan luot 1a x,,y,,z, (7).
Goi dién tich dat da chia cho ddi I, 11, 11T lan
lugt 14 x,,y,,2, (m°).

Theo @& bai va 4p dung tinh chét day ti s6 bing
Q’%\ Tim gia trj (x + ) khi —4x* + 36y —8 dat gia

nhau, ta ¢d :

XN

_xtn+n _k @f’

‘?L
N T RS T T N
A *ﬁ%
SHREATTATT P
N N b _Xthtn k
7 6 7+6+5 18
Tk k 5k

<!
5

=X, =ﬁ,}'2 =§,22 =-E2-—
: Tk Bk _ k
Ta co x:“xltﬁ'ﬁzﬁ‘g:‘ﬂ

k
3@—8:‘?}5—1{:‘24

Vay dién tich dit da chia cho ddi I, 11, III lan
ot 1a:

i, e o v A R Kl
=5 = 3985 (m). == = 3413 (nr),
RGO L
5 = 2845 (m).

4 ng?ug% S6 471(9-2016)

Nhin xét. Bii toan trén 14 bai toan thyc té khi chia ti
1é co s thay dbi.

MOT SO BAI TAP TUONG TU

1. Tim cac s6 x,y,z thoda man dong tho cac

diéu kién sau:

T3 x+y+z=2 va x=4z.
4y g
% (ot 18 ke 28 = 2 ma i
bec ¢
abbb....b
: \-.n—.vd a 5
ring: ——="_ =% (v6i n la sb ty nhién).
bbb...bc €
‘_v.._-’
iy
3.Chodaytisé L=22_-5_  -Zws
aﬂ aﬁ a-ﬂ- a](]ll‘&

Chiing minh:

% J@zaz Btk B0 S ]’-“”5

i ’&.‘az +2.4,+3.a, +...+2015.0,;,

&_x__ ¥ _Bx-13y
A 3y 2x-5y '

X

tri 16n nhat.

5. Cho tam gidc ABC véi ba canh a=BC,

b=CA,c=AB théamin azb=c. Goi h h,

h_lan lugt 1a chiéu cao xudt phat tir cac dinh

A, B,C cia tam gidc ABC . Chimg minh rang:
hﬁ_};h,, : hbh—ha . hah—h;z[_ e

a (S

6. Cho tam gidc ABC. C6 gdc ngoai cua tam
giac tai dinh 4, B, Cti 1€ v6i 7: 6: 5. Tinh cac
goc trong cia tam gidc ABC.

A Sy R . i :
—};::;;-Evmx,y,a,b,c,deZ.Neu

ad—bc=1. Chimg minh: x > a+c; y=2b+d.

7. Cho

8. Tim gié tri x, y, z dé biéu thire
A=|Tx=5y|+[22=32] +|xy + yz + 2x—~2000[ + 2016
dat gia trj nho nhét.

https://tieulun.hopto.org
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Bai 1. TIM PANG THUC
Ban Miii dén choi nha ban Thdn, thiy trén ban
co dong chir

ab adac = acadb ad acd ae.gee=x

Ban Miii thic méc thi ban Thdn tra 1oi: Ban hay
thay a, b, c, d, e béi céc chir s6 khac nhau trong
hé thap phén dé c6 ding thirc ding. Ban c6 thé
tim dugc céc ding thirc s6 6 khong?

Léi gidi. Tir gia thiét ad.acd = ae.aee ta co
(10a + d )(100a + 10¢ + d ) = (10a + €)(100a +
10e + ), hay la

100ac + 110ad + 10cd + & =

210ae + 11€° (1)

Tir &6 va ab aac = ae.aee suy ra o, ¢ va tich
be ¢6 ciing sb du 7 (0 < r < 9) khi chia cho 10,
d,ephinbiétnénr£0var#£5 Dodo (d, e
thé1a (1,9), (9, 1), (2, 8). (8, 2). (3, ?}
(4, 6) (6, 4). Xét cac truomg hop sau
* Néu (d, e) 1a (1, 9) thi tir (1) ¢6 § + 110a
+ 10c + 1 = 18904 + 891, nhung Mng thirc nay

c6 vé trai nho hon vé phai. Néu (d, e) 1a (2, 8),
hoic (3, 7) hodic (7, 3) thi xét trong t trén ding
thic (1) c6 vé trii nhé hon vé phai.
* Néu (d, ) 1a (9, 1) hoiic (8, 2) holic (7, 3) thi
xét twong ty trén ding thie (1) 6 vé trai lon
hon vé phai.
* Néu (d, e) 1a (4, 6) thi tir (1) ¢6

100ac + 40c = 820a + 380 (2)
Do tich bc ¢6 tan ciing 14 6 nén (¢, b) 6 thé (2, 3)
hoac (3, 2) hodc (2, 8) hoic (8, 2) hoiic (7, 8)
hogc (8, 7). Thay lin lugt ¢ bing 2, 3, 7, 8 vao
déing thirc (2) déu thdy vé trai nho hon vé phai.
* Néu (d, ) 1a (6, 4) thi tir (1) ¢6

100ac + 60c = 180a + 140 (3)
Do tich be ¢6 tin cling 14 6 nén (c, b) c6 thé (2, 3)
hoidc (3, 2) hodc (2, 8) hoiic (8, 2) hodc (7, 8)

)s

NG

BoT 1

hodc (8, ':') Thay lin lugt ¢ bﬁng 3,7, 8 vao
ding thirc (2) déu thiy vé trai Ién hon vé phal
con tir ding thie (2) voi ¢ =2 thia = 1, din
dén b = 8 thoa mén gia thiét.
Viy bai todn chi ¢cd mdt nghi¢m la
18.112=12.168 = 16.126 = 14.144 = 2016.
DAN QUYNH (Ha Ngi)
Bai 2. QUAN MA P1 TREN BAN CO
Trén mot ban co hinh chit nhit kich thudc
6 X 8 6 vubéng c6 mot quin ma dimg & 6 co
diu * nhug@@kinh 1. Quin ma di theo quy tic:
Tir 6 A4 B cua hinh chit nhit kich thudc
2 X S8 Vudng theo huéng tuy y (hinh 2). Ban
h du'émg di cia quin ma qua tat cd cac o
an ¢, moi 6 diang mot lan.

*

4 !
B

Hinh 2

Léi gidi. Bai toan c6 nhiéu cach giai. Du6i diy
chi ra ba dwong di cia quin ma, cdc budc di duge
dénh s6 thir tir tir 1 dén 47 trén ban co. Pudng di
thir nhat (hinh 3) khép kin (theo nghia di tiép mdt
budc nira thi vé O xuat phat), cac duomg di thi hai,
thir ba (hinh 4, 5) khong khép kin.

Hinh |

15 27

16

30 46 | 17

15

b

26
3

47
14
21
10
41 | 20
Hinh 3

TOAN HOC
* Cluditye

28

z
33

40 44
19

36

ar
¢

)

f:::;'

S
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DI THI TUYEN SINH VAO LGP 10 THPT CHUYEN TP. HA \III
NAM HQC 2016 - 2017

(Thoi gian lam bai: 150 phut)

Bai 1 (2 die
1) Giai phumlg trinh: x* -—2x-”+x—,(2ixl—xi =,

s ., | ¥ +2y—4x=0
2) Gidi hé phuong trinh: {412 -

Bai 2 (2 diem)
1) Cho céc s6 thuc a,b,c d6i mot khic nhau thoa
=3ghc vi abe #0. Tinh

bel

b+t —a?

min & + b +¢°
T ight "
R =2

+ ca?
e +a’

sp

2) Tim tit ca cdc ciip s6 ty nhién (x;y) thoa min
257 =9y + 6y +16,

Bai 3 (2 diem)
1) Cho cic s6 thyc duong a,b,c théa min
a*+b* +¢* =3 . Chirng minh
2at 2h? 2c?
+ za+b+ec.
a+b®  b+c?  c+d?

2) Cho sb nguyén dwong n thoa man 2+2J127% +1
li s6 nguyén. Chimg minh 2+2y12n° +1 la sb
chinh phuong.

+

Py

25 1 28 19 5 13 3
16| 47] 26| 9 [ 1a] 20 38)7
1 | 24| 17]46] 27| a0 ] 21 Q
18 as] 20l a1 10]35] 6 *é
LR EFRIEREr @ 32
il el nlsls

Hinh 4
) 37 24| 21| 18] 39 26
36 | 23] 8 | 11]38] 250 20] 17
7 1ol [22]19] 46 27] 40
32 as bl 3l e il
s |2 [33]30)47] 14] 21} 28
|31 |a |13l4] 0415

Hinh 5

AN MINH (Ha Néi)

Bii 3. SO NAQ?
Tim 56 nguyén duong nhd nhﬁt duoc bt dau bcn
chir s6 1 biét rang neu ta chuyen chir so 1 dén vi tri
cudi thi ta duoc sé méi bing ba lin 56 ban dau. hay
tim tAt ci cic sd co tinh chét nay.

TOAN HOC
' Cludilpe

6
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Bai 4 (3 diem). Cho tam gidc nhon ABC co
AB < AC va ndi tiép dudng tron (). Céc dudmg
cao BB'.CC' cit nhau tai diem H. Goi M la trung
diém ctia BC. Tia MH cat dudng tron (O) tai
diém P.

1) Chimg minh hai tam gide BPC' vad CPB’ ﬂf‘mg
dang.

2) Cac duong phan gidc cia cic goc BPC', CPB'
lén lurert cit AB.AC tai cac diém E va F.Goi 0
l4 tim dudmg tron ngoai tiép tam gidac AEF; K 1
giao diém cia HM va AOQ'.

a) Chimg minh tir gide PEKF ndi tip.

b) Chimg minh cic tiép tuyen tai £ va F cua
duomg trom (0O') cit nhau tai mot diém nim trén
duomg tron ().

Bai 5 (1 dicng. Cho 2017 s6 hitu ty duong duge viét
& o X x A A

trén mat d ron. Chirng minh ton tai hai s6 duoc

vict ca u trén dudng tron sao cho khi bo hai sé

do 5 s6 con lai khong thé chia thanh hai nhom
o cic s6 & moi nhom bing nhau,
Q" DUONG TU (Ha Ngi) gidi thiéu
Loi gidgi. Goi sb nguyen cin tim 1a 1X , trong dé X
cckchus9 Khidé 1X=10%+X.
Tir gia thict ta cé:
X1=31X 10X +1=310 + X) = X =

310 -1
i

Dé tim X, ta thyc hi¢n phép chia 3.10*
dén khi ¢6 56 du la 1:

cho 7 cho

& lin
3000..0 T
20 42857
60
40
50
1

Viy s6 nho nhit cd 'thé.cc':- ctia X 1a 42857 vi sb
nguyen duong nho nhit can tim la 142857,

Sau chu s0 ddu la 1 cd dugc, ta thuc hi¢n phép chia
cho dén sé 1ké ucp va ctr thé tu:p tuc, ta s& dm;m sb

co dang: 142857142857...142857 . Nhimg so co
e ;
n Tin
tinh chét nay thoa man bai toan.

NHU HOANG (Ha Ngi)

https://tieulun.hopto.org
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Truon ! ;H

PE THI TUYEN SINH VAO LGP 10
chuyén DHSP Ha Noi NAMHOC 2016- 2017

thi ding trén TH&TT 50 470, thang 8 nam 2016)

VONG 1

Ciau l. Tacéd

(AEeS S Ny
P‘[ma_m—a+J1+a—J1-a]uaf ‘ a]

_Al+a+Vl-a v1-a’ -1
_\,’1+a—«.fl—a' a
_(Jl+a+Jl—a]2 ol
- (1+a)-(1-a) ~ a

C2+2V1-d* J1-d* -1 _1-a*-1_
- = =

a az

-1.

Ciu 2. a) Khim= 1, tacé d. y = 2x — 1.
Phuong trinh hodnh d6 giao diém cua d va (P)
hx==-1ad+2x-1=0D (1)
Phwong trinh (1) ¢ hai nghiém la

o gl :

Thay x,, x; vao phuong trinh cia d ta cé P

y=-3-242, y, =—3+2~E$V
Toa do cac giao diém “‘%
A(-1-42:-3-22), B(—1+~}§;—3+2J§).
b) Phuong trinh hoinh d6 giao diém cua d va
P a: " =2mx-1 +2mx—1=0 (2)
Phuong trinh (2) ¢c6 A’ = m* + 1 > 0 Vm nén
luén ¢6 hai nghiém phin biét. Do d6 d ludn cét
(P) tai hai diém phan biét.
Goi x, xo 14 hoanh d§ cua 4, B thi x;, x: 1a
nghiém cia (2). Theo dinh li Viéte ta cé

X txa= —2m, X1X2 = -1.

Tacé 4, B € (P)nén y, =—xf, Vs =-.r§.

Do do |y12 —y§|=3«f§ = |x;‘—x;|=3‘f§

= (xf‘ +x) )2 [[xf +x3 )2 —4xfx§} =45.

it t=(x +x7)* 20, cé:
t—4r-45=0&1=9=

A+l =3 & +x)Y-2ox=3

<:>4m3+2=3<:>m:i%*

Ciu 3. Goi véin tbc cua xe may trén % quang
duomg ban dau 13 x (km/h) (x > 0). Khi d6 van
toc xe di trén % quing dudng con lai la

x : . 3
Z (km/h), s tocxeditt Bvée Alax+ 10
e )‘zgu

(k@xl"hfri gian xe di % quing duong dau la

& gio, thoi gian xe di i quang dudmg con lai 1

o

O So gt o e -
~ &0 thoi gian xeditr Bve 4 1a PEET] gidr.
Theo gia thiét ta c6 phuong trinh

LI o B SRl L b

X X

x+10 2. 2

<4 - 95x - 750 =0 < x = 30.
Viy vén toe xe khi di tr Bvé 4 1a
v=130+ 10 =40 (km/h).

S3 471 (9-2016) i - 7

* Cluédilre
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a) Ta co AMAD = AMCE (c.g.c). Suy ra
MAP = MCP MDP = MBP . Do d6 céc tir gidc
AMPC va BMPD néi tiép.

b) Ta c6 CMA=MDB, suy ra CM 1 tiép tuyén
ctia duong tron (BMPD) . Do d6 ACMP <2 ACBM.

Suy ra L e Y T

CB CM

Tuong ty, DP.DA = MB*. Do d6
JCP.CB +JDP.DA = MA + MB = AB.

¢) Do MP la day cung chung cua hai dudng tron
ngoai tiép hai tir gidc AMPC va BMPD nén EF
la trung tryc cua MP. Suy ra EP = EM,
FP = FM. Xét ti giac ndi tiép AMPC, ta co
APM = ACM = 60°. Suy ra AMPE déu. Tuong
tw AMPF déu.

Suy ra PE = PF = PM. )
Do CM la tiép tuyén cta dudng tron ngoai tiép

tir gide BMPD nén CMP = MDP .
Tuong ty MCP =PMD . Suy ra ACMP &> AMDP

CP _MP _ CP_PE
W PP P
Viy tir gidc CDFE la hinh thang.

Cau 5.Dit V5a+4 =x, V5b+4 =Y, Jsc+d =z
Tacé2<x y z<3vaxr+y +2=17.
PatS=x+y+z. Vi2<x,y,z<3 nén
x-2)x—-3)<0,(y-2)(y—3)<0,va

(z —2)(z — 3) < 0. Cong theo vé cac bat dang thirc
tténtaco §=7.

VONG 2

Chu 1. Tacod 4n” +2-2/4n* +1

=(\(’2n2+2n+1~—'~f2?12 '“2”‘*‘1)2-

Suy raP = (V2n? +2n+1+\2n" —2n+1)

x[J2n2+2n+1—J2n3—2n+1 ‘Qﬁ‘?

=@ +2n+ 1) -2 =2n+1)=4n Q?
E

Ciu2.a)Goid=(x)) [@21). Q¥
Pitx=ad,y=bd(a=>b=>0,(a, b@l)
Ta c6 d(a — b)(d* + ab + b*) = 95(a* + b?).
Vi(a b) =1 nén (@® + ab + b, & + b9
=(ab,a’ + b)=1.
Suy ra (&’ + ab + b%) | 95.
P Sthi(Qa+ b)Y +3b 5.
Vi mét s6 chinh phwong khi chia cho 5 chi ¢6

£ 2 2
Néuag +ab+b

thé du 0, 1, 4 nén tir d6 ta suy ra a, b chia hét
cho 5 (trii gia thiét (a ; b) = 1).

Suyrad’ +ab+ b =19,
Via>b>0nén3b° <19. Suy ra b < 2. Thir
tryc tiép ta dugc b=2,a=3.

TOAN HOC
8 = CTudilre S8 4719-2016)

Tirdo co d =65 vax =195, y = 130.
b) BK: x,;,i§l, PT tuong duong vii

§@+4{xl) =4 Jx—1+4.fy-1

¥ X

1 2
+;(_}’—2J}JT1) =

e x=-2Jx-1=0 va y—Z\fﬁ:U
< x =y =2 (thoa man DK).

Ciu 3. a) Giastta=m" + 317, b=p’ + 34" thude
S. Khi d6 ab = (mp — 3ng)* + 3(mgq + np)’ € S.
b)Gidsit N=x"+3)* e Sva N : 2. Ta c6 cic
trrdmg hop sau:

TH1: x chan hoic y chin.

ViIiN:2nénx: 2,y: 2. Ditx=2,y=2y,

ta co %:.rf +3yleS.
TH2: x va y cing 1¢. Ta cén tim #, v sao cho

LR R R P At + 3 = -3 +

4
3(u + v)*. Xét céc hé sau

https://tieulun.hopto.org



_ T+3y Suy ra ASBD<2ASEC (g.g)

u-3v=x P 4
& ; = SD.SE = SB.SC. Viy SB.SC = SH".

u+v=y L
4 c) Ta chimg minh AMHN 14 hinh binh hanh, tir
e 3y—x d6 suy ra BP, CQ 1a duong cao cia tam gide
{H_’% Ve 4 ABC. Liy K d6i xtmg véi H qua S. Ta c6:
e v="7> BM _BS _BS
4 / B SIS,
SO/ AK = MA - SK _SH

*Néux=y(mod4)thix+3y:dvay-x:4
Theo céu a), ta c6
y—Xx

. x+3y 3
Khidé u==—=€Z, v="7y—€Z SB.SC = SH® = SB(SH + HC) = SH’
Mow = SB.HC = SH(SH - SB) = SH.BH
Suyra —=u"+3v" e§.
f SB _ Bl
“Néux = y(mod4) thix+y: 4vily—x:4. SH HC’
- BM _HB
Khido u=2"2 ez, =Xl ez Suyta =g = MH /| AC.
= E: 2Ll Suy ra t%lac BHPD ndi tiép, kéo theo
4 BP 1 M r 46 suy ra BP la dudng cao cua
Cau 4. @O Chimg minh twong tw, NH // AB kéo
8&’0 CQ L NH. Tt d6 CQ la dudng cao cua
R AABC. Do vay AH, BP, CQ d6ng quy.
/,/"’" Ciu 5. Xét da gidc déu A4y Ay, ndi tidp
s = S duémg tron tam O. Gia st O duoc t6 mau do.
by

Néu ¢6 hai dinh X, Y cua da giac dugce t6 mau
a) Xét dudng trdn (O): Do AH 1a duong kinh  do thi tam gidc OXY thoa min.

nén HD 1 AB, HE 1 AC. Néu co khﬁng qua mét dlinh cua da gidc dugc té
mau do thi tén tai it nhat 5 dinh cling dugce t6

hEpt e s ADESCEEEB S ATIONE  onvsonnli Biindrn wing, Gill st 565 €lkh

Xét tam gidc vudng AHC c6 duge t6 mau xanh. Chia cac dinh cia da gidc da
AHE = EEEF gﬂn_(ﬁ]r cho thanh hai nhém: Nhom | gém cac dinh A,

As, As, 47, Ay va nhém 2 gém céc dinh A,, A,
Suy ra ADE=ECB. Viy tir gidc BDEC ndi A, As, A1o. Theo nguyén 1y Dirichlet c6 ba dinh
mau xanh thudc cing mét nhom, chfmg han 1a
nhom 1. Vi A,43454;45 1a ngii gide déu nén ba
dinh do tao thanh mdt tam gidc cn va ta co

tiép.
b) Ta c6 SH la tiép tuyén cua dudmg tron (O)

nén SHD =SEH . Suy ra ASHD  ASEH (8.8) 43, ohi chimp Wink

= SH* = SD.SE. Lai ¢6 SDB = ADE = ACB.. NGUYEN THANH HONG
(GV trudmg THPT chuyén, DHSP Ha Noi) gidi thiu.

; TOAN HOC
S8 471 (9-2016) * CTugitre 9
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CHUAN B

CHO KY THI
TRUNG HOC
PHO THONG
udc e1a ®

-

" hitng ndm gan ddy, hiu nhu trong dé thi todn
THPT quéc gia hay dé thi chon HSG Todn cép
THPT thudmg co bai toan giai bt phueng trinh
(BPT) vd ri. C6 I diy la loai todn ma nhiéu hoc sinh
lang ting nhat, HS rat ngai va cham mdi khi gido
vién cho bai tip vé loai niy béi 1& ching ¢ rit nhiéu
cach giai khic va cdc phuong phap khac. Mot s6
phuwrong phap théng dung dé giai quyét chung la:
- Phuong phap sit dung céc phép bién dbi twong
dwong va céc tinh chit vé cin,
- Phuong phap dit in phy.
- Phuong phap phén khoang tip xic dinh.
- Phuong phap nhén lién hop.
- Phuong phap dinh gid.
- Phuong phap sir dung tinh don didu ctia hiam sé.
- Phuong phéap vecto.,...

Do pham vi bai béo, chiing t4i chi dé cip mot i
phuong phép gidi cho 1a cin thiét ddi véi hoc g
THPT théng qua mét loat thi du minh hoa v
tir luyén v6i hi vong s& gitip ich cho Hy phén
nao trong viéc rén luyén ki ning giéy& ting nhu
phat trién tw duy dé lam dang toan nay.

1. Giai BPT vé ti bing phwong phip sir dung
cic phép dbi twong dwong

Thidu 1. Giai bt phicomg trinh

(x° ——hw'_’u —ﬁt—ﬁ/(! (1)

Lai giai. Xét hai truong hop

TH1:2x% -5x-3=0&|*=73.

X
X<—
2 1
TH?- —5x— 3>{l<=, { XA
x*—4x>0 [

\&ng la A

; £ - a * »
- GIAI BAT PHUGNGARINHEYO Ti »

BANG NHU% PHUU&&G PHAF’%’_{T!ONG DUNG

(GV THPT chuyén nguyen Qw Diéu, Déng Thep)

Tir hai truémg hop trén ta suy ra dugc tép
nghiém cua BPT(1) Ia

S:[—oo; —%}uﬁ} U[4; +oo).

Nhin xét. Bai todn trén la mot dang BPT don gian
nhung rdt nhiéu HS khong tim ra dwoc day di cdc
nghiém ciia né. L6i HS thudng mdc phai khi gidgi bai
B=0
Az0

Khi do sé r@m tdp nghiém [—cq —%]U[‘i; +oa),

Dy @n doi sai, lam mt nghiégm x=3. Bién doi
B=10

z0<| |B>0-
Az0

toan nay la swe dung hién déi AB >0 -c:-{ .

2. Giai BPT v ti biing phuong phap dit 4n phu

Thi du 2. Giai hat phuwong trinh
JEF2U0x £ 1 =2 (

Lai gidii. DK: x = (.

Pit 1 =+x = x=1>, 12 0. Thay vao BPT(2) ta

ditge: t+2200 #1 2 3F = 220 +1 <28 ¢

]

{2:3—r2{)
427 +D <4 -4 + 17
=0
— rzl
2
At -4 - 420 (™)

«Véir <0, két hop PK >0 ta dugcr=0. Khi
dd (*) vo nghiém.
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V6 121, () o (- 2@ +47 +1+2)20
ot22=20x22a 124,

Két hop PK x 20, ta duge tp nghiém cuia

BPT(2)1a S =[4; +o0).

Thi du 3. Gidi bat phicomg trinh

Vax> —Tx+9-Jx 24x-6 (3)
Loi gigi. PK:x20. Khi d6 BPT(3) twong
dwong v6i J(2x—3)> +5x —x 22(2x-3) (¥)

« D& thiy x =013 mot nghiém cua BPT(3).
«Véix>0,chia hai vé ciaBPT(*)chox ta
{2.1-—.3}1 ke 2(2::3) (4.

X

duroc

Pit 1= :f:q - Khi d6 (**) trd thanh
X

NE+5221+1 < l

Sy
a2t 1y

:}-2.\:—3(:3@ I}O Fy
Jro T3 7 [6(Jx) —2dx-9<0

c>{)<ﬂﬂl+ﬁc>0 28+\."_®
6

Tir cac truong hop trén, ta tim dur@& nghig¢m

ciia BPT(3) la S{U; %}

Thi du 4. Giai bat phirong trinh

2 —17x+18 (@

L2

Hx=20x' =1 > 2°
Lévi gidi. DK: x> 1 ().

= =1 azh
Pat { e . Khi d6BPT(4) tré

—\,fx§+x+ b=0

thanh (3a® -3)ab > (a* +1)b*> —18a>
& (3a’b-a*b?)-Bab-b*)+(184% =2b*) > 0
= a?b(3a-b)—b(3a-b)+2(3a-b)B3a+b) >0

=1 (33—b](a2b+b+6a) >0 (%)
Viaz0, b>0 néntr (**)suyra 3a-b>0

= 3x=1 >V +x+1 =9 x-1)> x> +x+1
46 <x<4+46.

Két hop véi BK (*), ta duge tip nghiém cia
BPT(4)145 = (4-+/6; 4+6).

Nhin xét. Qua thidu 2, 3,4 frén fa rh;;'fy viéc chon
biéu thirc nao thich hgp trong bai todn lam dn phu
la diéu can thiét, boi vi da 56 bai todn BPT vé ti
thoat nhin ta khong thé thdy ngay cdch ddt dn phy
ma phai qua mot 56 pheép bién déi co ban mdi tim
dicoc chung nhiim chuyén BPT ban ddu phire tap
thanh BPT mdi don gian hon hodc dé giai hem.

3. Giai BPT vo ti bing phwong phap phin
khodng tip xic dinh

Thi du 5. Gidai bat phuong trinh
v * +3%42 4 \."1: -ZX= \,-"1': FTx+10  (5)
2 43x+220 x50
Léi gidi. P4Ize0 o |x=s3
)S’ CTeEz0  lxs-3

£
i @g x = 2 théa min BPT(5).
%t x > 0, khi d6 BPT(5) duoc viét lai

& JET DD + 3522 2 Jx 15 (x +2)

edx+l+fx 2 x5 o2 +x24-x
I ¥ raeq

4—-x=<0

4-x=0
4(1 +x)=(4- x)

x*i—l

xi’D
= |lx=4

x=4
3x +12x-1620

xz4
a| zJ_
—6+2J_ b
MR
TOAN HOC
S6 471 (9-2016) & Cl'uﬁ'igé 11
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Két hop véi PKx 20,
6+2J_
(9 Ay

suy ra BPT(5) co
nghiém x

« Xét x £ -5, khi do BPT(5) dwoc viét lai
x=1hx 2d—r=5 =2l x>r=4,

Ta thay BPT nay lu6n thoa min véi moi x < —5.
Tu cac truomg hop trén, ta tim dugc tdp nghiém
cua BPT(5)la
= (—oo; —Slu{—Z} u[ﬂ; +m].

Nhgn xét. Dé thdy bai todn trén khong thé sie dung
phép khai phicong dwge, BPT ¢6 xuat hién nhan tir
chung J|x+2| nén ta si dung phuong phdp phdn
khodng tdp xdc dinh la phuong phdp chia tdp diéu
kién ciia BPT di cho thanh cdc mién nho va xét
nhimg BPT thu dugc trong tieng khodng ta cé thé
nhdn dwgc cac BPT don gian hon hodc dé giai hom.

4. Gidi BPT vo fti hz"mg phwong phiap nhiin

lién hop

Thi du 6. Giai bat phuwong trinh
JIOx+11+B3x-2 > JOx+13 + \,-'E'-

(VBx=2-4)+(1-¥7T=x)+3x> —20x+12>0

1B b6
T AN s ey AR Pl W
e A i e e

3 1
pefaeaglic = 8 ot A iRt
x )[m+4+1+q‘7-x o J)D

& (x—6)g(x) > 0 (**), voi
(x)= 4 - : +3%
B Bra it 1Ty

Mag(x)>0, ¥xe [%;?}, nén(**) = x> 6.

~2.

Két hgp vai PK(*), ta dugc tap nghiém cua
BPT(7)1a S =(6; 71.

Thi du 8.

'-I-\n'l_q.' Tl

Giai bat phicong trinh

— - &l &
+13+3x < x" -6x+17 (8)

L& gidi. PK: —% <x<5(%)

Khi dé B@Wm}ng dwong véi

o )

Lai gidl. DK: x> % & Lo Sighasen
Khi d6 BPT(6) twong duong véi /,Q’ 5 x—(z—if 13+3x-[-{+uJ2
(VIOx+T1 —\Ox+13)+(V3x—2 - J_ Ly 3 A B
r—=2 s >0 5—x+(%—§] m-}-[%-‘-%j
© 0x 11 +¥09x 413 43x-

Jﬂ
S =2 f(x)=0 (*), vai

1 1
V10x+11++/9x+13 +-J3x—2 +2x

Ma f(x)>0, ¥x = % nén(*) &< x 2 2.

flx)=

Két hop vdi BK x = % ta duge
tap nghiém cua BPT(6)1a § =[2; +x).

Thi du 7. Gidi bat phwong trinh
Bx=2+3x>+9>20x+J7—x (7)

Lai gidi. PK: %s x<7 (%),
Khi d6 BPT(7) twong duong vaéi

TOF\NH
12 P hane

S6 471 (9-2016)

—(x*-5x+4)<0

& —(x2 = 5x+)k(x) <0 (**), véi
4 B 1
LS -x+T-x W3 EIx b+l

kix)=1+

Mak(x)>0, Vx Eli__];; 5} nén

x<1 _

xz4

Két hop voi DK (*) ta duoc tip nghiém cua
13

BPT(8) la § = {-—3— 1};[4 5.

Nhin xét. Trong mot s6 dang BPT vé ti néu biét sir
dung biéu thirc lién hop mét cdch khéo léo thi ta sé

(**) & —(x% =5x+4) < 0@[

https://tieulun.hopto.org



6 loi giai rat ngdn gon va dn tuwong. Viy khi nao ta
ding chung, dau hiéu gi gitip ta suy dodn bai todn da
cho cd sir dung phmg phap do. Qua thidu 6,7, 8 ta
déu bién ddi BPT vé mot trong cdc dang h(x)>0
(hay =,<,5).
o O thi dy 6 ta dé vin dung truc tiép phiong phdp.
o O thi du 7 ta cin phat hién vé trdi cia h(x) >0,
voi X =+3x—2+3x2+9-20x—T—x c6 mér
nghiém dom x, =6 (HS chi can bam may tinh bo tii
la xong) dé tir dé ta dua dupe BPT ban ddu vé
dang(x —6)g(x)> 0. Tuy nhién cdau hoi thée mdc
ciia da s6 HS la mudn cd diéu trén thi phai c6 BPT
(@) dwdi ddy

(V3x=2-4)+(1-T=x)+3x2 =205 +12>0
day la mau chot 1éi gidi cua bai todn trén.
Diéu nay khéng qua kho doi véi ching ta

- Nham duwge mot nghiém don x, =6.

- Véi 3x =2 : Gia sur lwong lién hop la a.
Can tim a sao cho 3x, -2 —a=0=a=4.
Tie do trong vé trdi ciia h(x) > 0 chdc cd xudt hién
N3x=2 -4, Lap ludn twomg tw nhie trén cho

J?—_t thi vé trdi ciia hx)>0 ciing xudt hié
-7-x.

- Tie céc diéu trén ta sé tim dge BPT (a).

o Othidu8ta can pht hién Vé trdi clia &

viri h(x)=45—x +J13+3x —(x2 & 7
co hai nghiém x, =1; x, =4 (HS ch¥can bdm mday
tinh b6 tii la xong) dé tie 36 ta dwa dioc BPT ban
dau vé dang (—x2 +5x—4Wk(x)<0. Tuy nhién cdu
héi thde mdc ciia da s6 ciia HS la muén c6 diéu trén
thi phai co BPT (b) dwdi ddy

ol A I EF g 60

. 3l =3 3 3
—(x2-5x+4)<0
ddy la méu chét 167 giai ciia bai todn trén.
Diéu nay khong qud kho d@6i véi chiing ta
- Theo trén ta nhim dwoc hai nghiém x, =1,

X, =4,

- Voi 5 —x : Gid s lwomg lién hop la

%g{ 1)3(x—1

n(x)=ax+b. Cdn tim ay. by sao cho

1

{,’5 X, (a]xl+b) 0 :11:——3—
J3—Xy —(ayx, +b)= e L
by 3

Tir do trong vé trdi ctia hi(x)<0 chde ed xudt hién

V5 - _[%_E] Ldp ludn tweomg ne nhur trén cho

JI3+3x thivé trdi ciia hx)<0ciing xudt hién

J3+3x —(%Jr%j
- Tir cdc diéu trén ta sé tim duge BPT(B).
5, Giai BPT vé ti biing phwong phép danh gia

Thi du 9. Giai bat phuong trinh

H-5-) 132 -3+9T-x%%

O(x - lJv""ﬁ(.x'- D<x =352 +3x+29 (N

Loi gidi. f‘)& 3<x<5. Ap dung BPT Cauchy,

ta co %\

)(5 < Jx 3+5 X _

=2 2?(x 1y <ix—1r +27

Ap dung BDT Bunyakovsky, ta co
Yx=3+45-x < 2(Vx-3+5-x)

< J2J2(x-3+5-x) =
Cong ba BDT trén lai vé theo vé, ta duoc (9).
Bing thirc trong (9) xay ra khi x =4. Tir do, c6
tap nghiém cua BPT(9)1a § =[3; 5].
Nhin xét. Thing thuong giai BPT f(x) < g(x) hodc
f(x) = g(x) trong do f(x) va g(X) xdc dinh trén D
bang phieong phdp dénh gid ta thirong str dung cdc
BDT co dién quen thugc nhe BPT Cauchy, BPT
Bunyakovsky,. .. va nam dwge tinh chat sau:
{f(x} < h(x)
g(x)zh(x)’

J(x)= h(x)
{gm <ty =D

YxeD

flx)=hix),

el Rt eR Q{g(x)=h(x)

S5 471 (9-2016)
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6. Gidi BPT vé ti hﬁng phwong phip sir dung
tinh dom di¢u ciia ham s6
Thi du 10. Gidi bat phirong trinh

{2+ V36243 # x4 D1 +VAF T2 1) <0

Lai gidi. BPT di cho dugc viét lai dang
(dx+ 1)[2+J(aa-x+1)"I +3] <
(—6x)(2+1/(—6x)z +3) %)

Xét ham sé f(r):;(zw’:%s) x4c dinh va

lién tyc trén K, ¢d

?2

JPF+3
nén ham s6 dong bién trén R.
T (*)co f(dx+1)< f(—6x),suyra

fi=2+r"+3+

1
4 1 T - R I
x+l<—6x & x< 1

Vay tip nghiém cua BPT d4 cho la

O
S—(mm, l[]]

Nhidn xét. Khi giai cdc bai toan BPT vé 4
phwong phdp s dung tinh dom diéu cp %'Jm 56
ngodi viéc nhin ra ham dai dién, HS cqQu®ru y thém:
» Néu ham sé y=f(x) dé:ng bién va lién twe trén
khoang K thi f(u) > f(v) < u>vtrén K.

« Néu ham sé ¥y = f(x)nghich bién va lién tue vén

khodng K thi f(u)> f(vi< u<v trén K.
7. Giai BPT vé ti bing phwong phap vecto

Thi du 11. Gidi bdt phwong trinh

dx 22010 17x+102 —2x° .

h

(3—2x2x—1++

Loi giai. PK: —<x< -i— (*). Xét hai vecto

M|»—~

i =(3-2x; 1); $=(v2x—1; V5—4x). Tacé:

TOAN HOC :
‘ CTugilpe  S6 471(9-2016)

14

N

/,@Giéi c4c bat phuong trinh sau

.7 =(3-2x)VZx—1+5-4x
i [7] = 2410-17x +10x* =247 .

Suy ra BPT di cho c6 dang &i.v = ‘ﬁ| Iﬁ‘
I, 05, el
2x-1 J5-4x
= (3-2x)*(5—4x)=2x-1

< (x—1)16x" —52x+46)=0 < x =1.
Déi chiéu véi DK (*) ta thiy x =114 nghiém
cua BPT di cho.

Nhiin xét. Dé gidi cdc bai todn BPT vé ti bing phicong
phdp vecto, ta thuong str dung cde ddnh gid sau

>0

= ii, V cung huong =

, ddng thirc xay ra khi hai vecto

a|+|f|z|a+a

i, V cing hiedng.
" H"—'|_|F||5|ﬁ—ﬁl- ding thirc xdy ra khi hai vecto

-

i, Voling h

t:%
dng thirc xay ra khi hai vecto

- .7 <|il

i, ¥ @hmg_
W

sS’ BAI TAP TU LUYEN

1222 +5x 0% +2x +4 +2(x + D22 +2x +4 <6,
2) J4x* +30x-352x+2./6x—7.
3) 2:(+J:~.a',vcE +2 +(x+1)m"x2 +2x+3+1=0.

4) (x-Dyx* =2x+3+adx* +2>1-2¢

g x+1 1
3121Jﬂ+1242{ +2J.
x+4 T +1

6) 2x° —8x2 —16x+73<fTx—12 +Ox—11.
7) (Va+T +4x+5)(V2x-3-3)<4.

8) 8x° —20x* +18x -5 < ¥8x% —10x +3.
9 4—412 +8x+5 $x2 —4[1—6J§Jx+36_9"‘{E .

3 2

10) 2x-32=2 \1'812 —20x+16 —y2x—1.
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THU SUC TRUOC Ki THI
PESO1

(Thoi gian lam bai: 180 phuit)

Céu 1 (1 diém). Khao sat su bién thién va vé dd
el A 21?—1
thi ham s6 y= ;
3 x+1
Ciu 2 (1 diém). Cho ham s
e +1 3

f(x)= 3 —é" +Ex.
a) Tinh dao ham f‘(_r) cua ham s6 f(x).
b) Tim gié tri nho nhit va gi4 trj 16n nhat cia
ham s6 f(x}trén doan [—l;l].
Ciu 3 (1 diém). Giai phuong trinh
4sin3x +sin5x—2sinxcos2x =0,

Ciu 4 (1 diém). Giai phuong trinh
(7+443) +(2+43) =6.

Cau 5 (1 diém). Tim ham sb f(x} biét ring?
E]

b

fi(x)=axs =, f'(1)=0.£(1)= )=2

trong d6 a,b 14 céc s6 thye; f'(x)la dao ham
cia ham sé f/(x).

Cau 6 (1 dién). M6t doan tau c6 7 toa & mot
sdn ga va c6 7 hanh khach tir sdn ga 1én tau.
M&i ngudi 18n tau doc 1ap voi nhau va chon mét
toa mot cich ngau nhién. Tinh x4c suit dé doan
tau c6 mot toa cd 1 ngudi, mét toa cd 2 ngudi,
mot toa c6 4 ngudi, bon toa con lai khéng c6

ngudi nao 1én.

R

Cdu 7 (1 diém). Cho hinh chép S.ABCD cé day

ABCD 1a hinh cht nhit voi AB=gq,
AD =a\2 . Goi H la trung diém canh AB; tam
gidac SAB cin tai S va nam trong mat phing
vudng goc voi day; goc giira hai mit phing
(SAC) va (ABCD) bing 60°. Tinh theo a thé
tich khoi chép S.ABCD va khoang cach giita
hai duong thiang CH va SD.

Céiu 8 (1 diém). Trong mat phiang véi hé truc
toa d0 Oxyado hai dwimg thing d, :x+3y=0
va d 'ss’vﬁyz{). Goi (%) 1a dudng tron tiép
e d, taiA va cét d,tai hai diém B,C sao
cho tam gidc ABC vudng tai B.Viét phuong

trinh dudng tron (#), biét tam gide ABC c6 dién
tich bang % va diém A c6 hoanh do dwong.
Céu 9 (1 diém). Giai bit phiong trinh

(42— x-7)Vx+2 >4x-8x*+10 (xeR).
Cau 10 (1 diém). Choa,b,c 1a cac sb thuc

duong thay d6i. Tim gid tri nho nhédt cua biéu

thire

(a+c)(a+4b+c](a+b+c}3
abc[ﬁ(az +p? +c2)+ab+bc+ca:| ‘

NGUYEN VAN THONG
(GV THPT chuyén Lé Quy Pén, Pa Nang)

TOAN HOC
' cTusitee 15
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CAC LOP THCS

Bai T1/471 (Lép 6). Cho cac sb nguyén a, b, ¢
thoa man a.b.c =2015*"®. Tim s6 du cua phép
chia tong 194’ +5b" +1890¢” cho 24.

NGUYEN DUC TAN (TP. Hé Chi Minh)

Bai T2/471 (Lép 7). Chimg minh ring néu
(a® +ab+b*):10 thi (a* -b*)'1000, (a.beZ).

NGUYEN KHANH TOAN
(GV THCS Bdc Hdi, Tién Hai, Thdi Binh)

Bai T3/471. Giai phuong trinh

9—x
o e SR
J ST e

NGUYEN THE ANH

(GV THPT Cit Huy Cdn, Vii Quang, Hé Tinh)

Bai T4/471. Cho AABC. Bén ngoai tam giac
v& céac tam giac déu ABD va ACE. Goi O J#m
clia tam giac déu ACE. Trén tia ddi ct OFE
liy diém F sao cho OF = OE. Chim ring
DF =B0O.

THAI NHAT PHUQONG

(GV THCS Nguyén Vin Tréi,Cam Nghia, Cam Ranh,
Khdnh Hoéa)

Bai T5/471. Cho tam thirc f(x)=20x" -11x+2016.
Chimg minh ring ton tai sd nguyén e sao cho
fla)yi2®™,
TRIEU VAN HUNG
(GV THPT Dwong Quang Ham, Van Giang, Hung Yén)
CAC LOP THPT
Bai T6/471. Giai phuong trinh

log, x -
1 -10x*+26 loglx+1’
CAO NGOC TOAN

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

16T09N HOC

" CTuditpe S8 471 (9-2016)

Bai T7/471. Cho cac sb thyc duong x, y thoa
man (vx +1)(2,/y +4)+y>13. Tim gi4 tri nhd

4 A

i o X
nhét ciia biéu thirc P =2—+2—+y.
¥y X
NGUYEN VAN XA

(GV THPT Yén Phong 56 2, Béc Ninh)
Bai T8/471. Cho tam giac nhon ABC. Chiing
minh ring

ifcot A +cotB = ?cot A.cot B.cotC.

PHAN THANH NAM
(SV Khoa Todn Tin DPHKHTN, PHOG TP. Ho Chi Minh)
Bai T9/471. Cho ba s6 thyc duong a, b, ¢ sao
cho a+b+c=abc . Ching minh bat dang thirc

J1+@2 )1+ + (1457 )1+ ) + (1 +c2 (1 +a?)

_“(1+g2){1+b2 W1+c®) 24,

PHAM VAN THUAN
(PHKHTN, DHOG Ha Néi)

+

&

»
&Iﬁ’:\' TOI OLYMPIC TOAN

?;u T10/471. Mt trung tim mo ra 7 lop hoc

¢. Biét ring mdi hoc sinh trong trung tdm tham
gia it nhit mét trong cac 16p hoc nay. Sé liéu
théng ké sau 7 16p hoc cho thady mdi 16p hoc ¢o
s6 hoc sinh tham di bing nhau va bang 40.
Ngodi ra, cit hai 16p hoc bit ky thi c6 khong
qua 9 hoc sinh hoc ca hai lop hoc do. Ching
minh ring trung tim day hoc ¢6 it nhét 120 hoc
sinh tham du cac lop hoc do.
PHAM HUY HOANG
(SV K3841T, DHKHTN, DHOG Ha Ngi)

Bai T11/471. Tim tit ca cdc ham sb lién tyc
f:R—>R thoa min

x? + 32

2

f(x}’)=f[ }+(J€—y)2 Vx,yeR.

Bai T12/471. Cho tam gidc ABC, I 1a tim

dudmg tron ndi tiép. Dudng thing A di qua 7 va
vubng goc véi Al Cac diém E, F thude A sao

https://tieulun.hopto.org



cho EBA=FCA=90°. Cic diém M, N thudc
BC sao cho ME /! NF /| AI. Chimg minh ring
cic dudmg tron ngoai tiép cac tam giac ABC va
AMN tiép xtc voi nhau.
NGUYEN XUAN HUNG
(GV THPT c.'fm vén Ha Ngi Amstevdam)
Bai L1/471. Mot c6t chiéu dai 4B = 1,0 m nang
P = 500 N dugc dit thing dimg trén mat dat
ndm ngang rap, hé s6 ma sat 1a p = 0,4. Pau 4
duge neo chit vio dit bang diy thép, trong
lwgng khong dang ké, nghiéng goc a = 37° so
v&i cot. Mot lye F ndm ngang tic dung vao
diém C ctia ¢t nhur hinh duéi (F > 0).

a) C 14 trung diém cta 4B. Tinh lyc F lén nhét
(F = F.) ma dau B clia cét con chua bi trugt.

b) C I diém img v6i n = 22 > 1. Chimg minh

AC
ring néu C du cao, tirc 1a # di 16m thi du F 1én
dén miy dau B ciing khong truot (gia thiét day
thép khéng bi dirt hodc trugt dau neo). Tinh
va BC tmg véi &6 cao 4y,

c) Chon=3; F=900N. Tinh lyc cing diy T.
(Liy cos37°~ 0,8 ; sin37°= 0,6).
PINH THI THAI QUYNH (Ha Néi)

Bai L.2/471. Chimg minh ring vin tdc cua hat
phd ton trong chian khong va trong moi moi
trudmg déu bang c; ¢ la van toc cua anh sang
trong chén khong ¢ gid tri bang 3.10° m/s.

NGUYEN QUANG HAU (Ha Néi)

+

» Thong béo: T4c gia cla dé bai T11/471 xin gii tén va dja chi vé TO@

* Dinh chinh: Trong TH&TT sb 470:

2 1 x ] x
- Phan @e ra ky ndy: Bai T1/470, da viét: Tim céc sb nguyén O
xin dugre sira 1a: Tim céc s6 n duong x, #,z, £ ...
d

- Phén giai bai ky trude: Dé bai L1 va L2 bj danh may nl'm‘

g

Thanh thit xin 161 tée gid vi ban doc.

FOR SECONDARY SCHOGR
Problem T1/471 (For 6" grade@v
Let a, b, and ¢ be three integers such that
a.b.c=2015""°. Find the remainder when
19a° +5b° +1890¢” is divided by 24.

Problem T2/471 (For 7" grade).

Let a,beZ. Prove that if (&’ +ab+b*)'10
then (a’ —b*)}1000.

Problem T3/471. Solve the equation

9—x
N2 — iy =0 e
Bx—16

Problem T4/471. Given a friangle AABC.
Outside the triangle, we draw two equilateral
triangles 4BD and ACE. Let O be the centroid of
ACE. On the opposite ray of the ray OF choose
F such that OF = OE. Prove that DF = BO.

oc xem lai dé bai L1, L2 & TH&TT sb 466.

Problem T5/471. Consider the quadratic
function f(x)=20x" ~11x+2016. Show that there

n”um

exists an integer & such that f(a):2’

FOR HIGHSCHOOL
Problem T6/471. Solve the equation
Mo 2 S xR
x*-10x*+26 logix+1
Problem T7/471. Let x and y be positive
numbers such that (VX +1)(2/y +4)+y>13,

Find the minimum value of the expression
4 3
X
P8 s y.
¥y X
Problem T8/471. Given an acute triangle 4BC.

Prove that 3/cot A+cot B > ? cot A.cot B.cotC.
(Xem tiép trang 37

TOAN H
Pensie 17
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3500 8, 18

SO Tang .2
51 &1 '~ §
C 5
30 51, 53, ...,

Bai T1/467. Chao dayv
I35, 1, 19, 31, 23 35 37! Yely]
cho moi so hang cua day la $6 duoc

Tim s0 h

Icio bai cdc

chit so lé. ang thir 2016 cia day so trén.

Loi gidi, Cac s6 a gdbm 1 chirs61é1a 1,3,5,7,9
nén c6 5 cach chon. Cac sé ba gdm 2 chir s lé
v&i mdi chit s6 a, b ¢6 5 cach chon chir sb 1é nén
cé 5.5 =25 sb. Cac s6 cha gbm 3 chir s6 1é vai
mdi chit sb a, b, ¢ ¢6 5 cach chon chir sb 1é nén co
5.5.5=125 s0. Cac sb dcha gdm 4 chir sb 1& vai
mbi chir s6 a, b, ¢, d ¢d 5 cach chon chir s6 1é nén
cb 5.5.5.5 = 625 s6. Nhur thé ¢6 5 + 25 + 125 +

625 = 780 sd gdm tir 1 dén 4 chir 50 le, con can
tinh 2016 — 780 = 1236 s nira ma cac s6 nay

gom cac chir s6 1é. S6 thir 780 12 9999, s thir 780 %

+ 625 = 1405 la 19?99 s6 tha 1405 + 625"
2030 1a 39999. Ta céan tinh lbi lai 2030 —

l4sog0m5chusn ma14<:2536n‘§
cac s.ln 399ba . V6i ba ta 99 dén 9 s0, tir
79 dén 71 co 5 s0, tir 59 dén 51 co , do do tir

39999 dén 39951 ¢6 15 sb, vy néu li 14 s6 thi
so thir 2016 1a 56 39951. O

» Nhin xét. Co thé giai theo cach xeét cac sé ting
dan: s6 thir 1406 1a 31111, s6 the 1406 + 4.125 =
1906 la 39111, sb thir 1906 + 4.25 = 2006 la
39911,..., nhung céch gidi dai hon mét chat. Ban Lé
Pai Viét, 6A2, THCS Hoa Lu, Q. 9, TP. Hd Chi
Minh dua ra 2 cich giai, cdch giai thir hai dya vao
biéu dién s trong hé co s6 5. Ngoai ban Lé Dai Vié,
cic ban sau cd loi giai dung: Phid Tho: Fii Minh
Khai, 6A3, THCS Lam Thao, Lim Thao; Nghé An:
Neuvén Hong Khanh Lam, 61, THCS Ha Huy Tip,
TP. Vinh; Nguygn Dinh Thanh, Lé Hai Phong, 6B,
THCS Ly Nhit Quang, P6 Luong; Quing Ngii:
Hupnh Bdng Diéu Huyén, 6C, THCS Nghia My, Tu
Nghia; Nguyén Trung Phii, Cao Thi Ngoc Trdam, Vo
Bam Hiong Giang, Pham Dinh Tdm, Phgm Thi Thu
Nhung, 6A, Phan Ngoc Tuyét Swong, Tran Thi Théo

S& 471 (9-2016)

TOAN HOC
18 *crsige

Vén, 6C, Nguyén Thi ¥én Nhi, 6D, THCS Pham Vin
Bong, Nghia Hanh.

VIET HAI
Bai T2/467. Cho AABC nhon co trung fu |'1{J.f
AM. Ke BH | AC, “He 4 ke {4.'1'()!7(? .f.l (M“
vuong goc vai AM ¢ cit BH o E. Trén tia doi ctia

Al = Al

SOl o HI‘J

tia AE lay diém F
minh CF 1L AB.

Chiing

Loi gigi. Trén tia d6i coa tia 4B lay diém N sao
cho AN = AB. D& thly AAFN =AAEB(c.g.c),

suy ra AFRSMEB . hai goc ndy ¢ vi tri so le
trong né “/ BE. Theo gia thiét,
& Al BEsuyra CALFN (1N

v:.@s AN, MB = MC nén theo mét két qua
cuSa thudc ta co AM // NC. Vi

FE | AM nén FE 1L NC (2)
Tir (1) va (2) suy ra 4 la tryc tim cua tam gidc
NFC,dod6 NA L FC hay CF L AB (dpcm). O

» Nhin xét. 1) Bai toan khong kho song c6 rat it ban
tham gia giri bai. Ngoai cach gidi trén ddy cic ban co
thé ching minh bai ton dwa vao Bo dé: “Mor ni
gidc ¢o hai dudng chéo vudng goc khi va chi khi
téng cdc binh phwong cia hai cgp canh déi dién
bdng nhau”.
2) Céc ban sau co 1oi gidi tot: Ha Ngi: Newyén Ding
Nhdt Minh, TAl, THCS Archimedes, Yén Hoa;
Nguyén Ha Khdnh Nam, TA2, Truomg Hanoi
Academy, Q. Tay Hd. s
NGUYEN XUAN BINH

Bai T3/467. Cho a. b, ¢ la cde s6 hitu 1ty khac 0,
ddi mot phan biét va thoa mdn

23 32 2
: == |_ N — ._‘_ ¥ B
(b—c)

[
2

{e—=a) s (&= b
I_ 'l
(h—c)”

a b &

fc'—:JJ: 1 lar .Jl_l:

Chibng minh rang ||

la mot 56 hiru .
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Léi gidgi. Ta ¢6 hing ding thirc
ab be ca

R o e
(alb c')2=a2+b2+cz
b—c c¢—a a—b (b—cy [c—a)z (a—b)
ab be ca
2((c—a}{b—c-:f'{c—a)(a—b)* (a—b)(b—c)) W
2 ¥ &
by =4 2 —t+——<2 thi tir (1)
(b=c) (c—a) (a-b)y
b 2
tacd[ = s ] <0 va do do phai
b—-c c—a a-b
g . B =0. Khi d6 co:
—¢ c—a a-— b

J(h—c) {r_-—a) (a-bf
a Cz

| c=a. a-—b ﬂa—b)(b—t')(c—a)r il
] abe \b—<¢ c-a a-b

-¢ c-a_ a —b

a b c
la s6 hitu ty, do a, b, ¢ 1a cac s6 hiru ty. O
»Nhin xét. Tuyén duong cdc ban c6 1o gidi co ban
dung Ha ndi: Dinh Hoang Nhdt Minh, 8AS, THCS
Céu Gidy; Bii Ngoc Ldm, 8A1 THCS Giang Va,
Pinh; Nghé An: Nguyén Dinh Tudn, 8C THCS,,
Nhit Quang, P6 Lwong; Dwong Vin Q4 0A
THCS Biéng Thai Mai, TP Vinh; Qua
Thi My Lan, 8A THCS Pham v‘% g, Hanh

Phuée, Nghia Hanh; TP Ho Chi¥inh: Hodng
Bédng Khoa, 9AS5, THCS Lam Son.

VU PINH HOA
Bai T4/467. ngii gigc ABCDE 6
ACB = ADE =90" va CAB=DAE . Goi O la
giao diem cua BD va CE. Chimg minh AO 1. DC.
L gidi. Goi M, N 1dn luot 14 hinh chiéu ciia 4
trén BD va CE. H la giao diém cua A0 va CD.

Cho

i: Do

Ta c6 ACB = AMB = ADE = ANE =90°,
suy ra cac tr gidc AMCB, ANDE la céac tir gidc
ndi tiép. Suy ra BAC = BMC v DAE = DNE |
Két hop véi gia thiét BAC =DAE , suy ra

DMC =DNC .
Do dé tir gide CDNM néi tiép, ta cd

DCN =DMN (1)
Lai c6 tir gidc AMON néi tidp, suy ra

DMN = OAN )
Tir (1) va (2) suy ra HCN = HAN , nén tir giée
ANHC néi tiép, do d6 AHC = ANC = 90°.
Viy40 L CD. O
»Nhin xét. 1) Mot s6 ban ldy giao diém K cua
dudmg cao AH cua tam gidc ABC va dudng thing
qua D, vudng gdc vai CE, sau d6 chimg minh O la
trige tdm tam gidc CDK. Tir do suy ra diéu phai
chimg minh.

2) Céc ban sacho 10i giai tot:
Phi Th n Thu Hién, Nguyén Thup Duomg,
8A3, éc Lap, 9A3, THCS Lam Thao; Nghé

3
A@ygn Dinh Tudn, 8C, THCS Ly Nhit Quang,
wong; Hai Dwomg: Newyén Vin Ciromg, 8A,

gHCS Hop Tién, Nam Sach; Quaﬂg Ngii: D6 Thi My

Lr:m 9A, THCS Pham Vin Dcmg, Nghla Hénh; Thanh
Hoé: Lé Tién Dat, 9A, THCS Té Thing, Nong Cong.

NGUYEN THANH HONG

Bai T5/467. Giai phuong trink:

-~

¥t =2 2 A xS 42-2=0 (1)

Léi gidi. Cach 1. PK: 2x° +x* +220(*).
Phuong trinh (1) twong duong véi

x*+x +%—[213 + 0 +2—20 + X7 +2 +%J =

2 2
= (xz +%J —[«J‘Zx} £ +2—%) =0

SH2P+P 12+ 2N +1-V2° + X +2)=0 (2)

Nhin thay v2x° +x°+2 =0, x* = 0va khéng
ddng thoi xay ra déu bing nén

SO+ 21 x w0
Suyra () x" +1-42x" +x* +2=0
o P +1=y2x +x° +2

TOAN HOC
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Sxt+2xr+1=2x3+x2+2
P T —x+1)=0 e xl-x-1=0

) XA & e _1+5
(dox —x+l—(x 2] +4>0]<:>x— 3
(thoa man (*)). Vay phuong trinh (1) cé hai

nghiém 4 x =

1+.5
et

Cdch 2. Taco

(D) x*+x =20+ +2-4y2x° +x* +2.
Pit a=x*b=V2x’+x*+2 (@ =0, b > 0), ta

coa’+a=b"—be(atba—b+1)=0.
THl:a+b=0maa>0,b>0néna=5b=0
(didu nay vo 1i, vi khong c6 x nao thoa man).

TH2:a—b+1=0 X +1-y2X +* +2=0(3),
dén day giai tiép nhur cach 1, O

»Nhin xét. Mau chét dé giai phuong trinh nay 14
bién déi din dén giai phuong trinh (3). Hiu hét cac
ban tham gia déu gii theo mdt trong hai céch trén.
Tuyén duong cic ban sau c6 161 giai tot: Ha Ni:
Binh Hoang Nhdt Minh, 8A5, THCS Céu Gidy, Ta
Duy Phwong, 9A, THCS M§ Hung, Thanh Oai; Béc
Ninh: Nguyén Hieu Tinh, 9A1, THCS Yén Phong;

Phii The: Lé Na, 8A, THCS Thi trin II, Yén Lip; .8

Nguyén Thu Hién, 8A3, Trin Qudc Lap, 9A3, THC
Lam Thao; Vinh Phic: Ta Kim Thanh Hién, 85
THCS Yén Lac; Hii Dwong: Nguyén Vin ;
8A, THCS Hop Tién, Nam Séch; Nghé¢ Ana®einén
Dinh Tudn, Pinh Thi Ngoc Chéu, 8C, & Toan,
8A, THCS Ly Nhit Quang, Pé LuongSFhanh Héa:
Lé Tién Pat, 9A, THCS Té Thing, Nong Céng;
Quiing Ngii: D Thi My Lan, 9A, THCS Pham Vin
Péng, Hanh Phuéc; Ddng Thép: Newyén Phiic
Tang, 8A10, THCS Kim Héng, TP Cao Lanh; Kon
Tum: Nguyén Ngoc Khanh Nhw, 9A, THPT chuyén
Nguyén Tat Thanh; Binh Pinh: Neuyén Cong Khai,
9A2, THCS Téiy Ninh, Tidy Son; Phd Yén: Pam
Ngoc Hiéu, 8H, THCS Tran Hung Dao.

PHAM THI BACH NGOC

Bai T6/467. Cho ba s6 thic x, ¥, £ thoa mdn cdc
diéu kign: x+ y+z=3 va xy+ yz+zx=-9,
Tim gia tri lom nhat va nho nhat ciia biéu thiec xyz.
Lo gidgi. Cach 1. Ta co:
{x+y+z=3 {}=+2=3—x
L=

WHE+x=-9  |jz=—9-x(3-x)=x ~3x—9

20 T?glh'lug% S& 471(9-2018)

Do do vy va z 1a nghiém phuong trinh:

P —@-x)+x*-3x-9=0 (1).
(1) ¢6 2 nghiém A>0e>(3—x)> —4(x* —3x—9)>0
o -x* +2x+1520-3<x<5 (2).
Tacé: xyz=x(x"—3x-9)=x —3x" —9x.
Xétham f(x)=x"—3x" —9x tréndoan [-3;5].
co: F1(¥)=3F—6x-9, F(x)= 0@[ :1

Ta c6 bang bién thién:

bl I | 3 5
f o B IS 1
5 ]
27 =27
Tu BBT ta nhian dugc:

. maxf(x} 5 dat dugce khi x=-1 hodc x=5.

3]
g ==1_|(»2)=(-15)

-Val x= —@(Ui L’ _s :>|:(y;z)=(5;—l)
5 L (1) = 4 =t =-1=(2)=(-1-1)
f(x)=—2? dat duoc khi x=-3 hodc x=13.

- V¢

VUl x==3,r(1)= f, =t =3=(y;2)=(3;3)
- V6i x=3, tir (1) = f’ i 3{(”2):[_3;3}
h=3 | (12)=(3-3)
Két lugn: max (z)=5 khi (x;y;2)=(-1:=1;5)
va cac hodn vi ; min (xyz)=-27 khi
(x;v:2)=(-3; 3; 3) va cac hoan vi.
x+y+z=3
Cadch 2. Bit f= xyz, khi d6: {xy+ yz + zx =-9.
xyz=f
Do vdy x, y, z la 3 nghiém cua PT:
£ =32 -9— =0 (3). Dat¢=u+ 1 thi (3)
duge dua vé dang: v’ —12u— £ -11=0 (4).
Do x, y, z la cac s6 thuc nén (4) phai ¢ 3
nghiém thye, didéu nay tvong duong vai
Cr-1 . 1Y
-+ 27
» /=54 1x,y, 2 1a cac nghiém cha PT:

<0 (5)< -27< f<5.
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£ =32 —9t-5=0& (x;3;2)=(-1;-1;5) va cic
hoan vi.

o f=-27 < x, ¥,z 14 cac nghiém cua PT:

£ =3 -9 +27 =0 (x;:2) =(-3;3;3) va céc
hoan vi. O

»Nhgn xét. 1) Khong ding dinh ly Viéte ddo, c6 thé
¢6 (2) bing céch sir dung BT : (y+z)* >4yz .

2) Pé co BDT(5) & Céch 2, ta da sir dung céch giai
PT bic ba bing céng thirc Cardano tom tat ciach giai
nay nhur sau:

Xét PT bic ba: x° +ax” +bx+c=0. Dua PT nay

v& PT: y*+ py+q=0(*) bing céch dat x= y—%.

gl 3
Dat A=%+%, Khi d6: néu A>0 thi (*) c6 mét
nghiém thurc va hai nghiém phirc lién hop: néu A=0
thi (*) ¢0 ba nghiém thye (mét nghiém don va mét
nghiém kép); néu A<0 thi (*) cé ba nghiém thuc
phan biét.

3) Rit dong cac ban tham gia giai bai ndy, da sb cic
ban gidi theo cach 1 (hofc twong tir cach 1), co ba
ban gidi theo cich 2. Mot 56 ban co két qui sai vi
khong xédc dinh dwoc diéu kién (3).

Cac ban sau cé loi giai ngin gon: Ha Giang:
Nguyén Binh Dwong, 11 Toan, THPT chuyén Ha

Quyét, 11A1, THPT chuyén Vinh Phic; Bic Ni

10A2T, THPT chuyén Nguyén Thi Minh Khai. Vinh
Long: Phan Gia Anh, 11T1, Chau Minh Khdnh,
10T1, THPT chuyén Nguyén Binh Khiém, TP. Vinh
Long. Quing Ngal Nguyén Bao Huy, 11B2, THPT
chuyén Lé Khiét, TP. Quang Ngii. Dong Thaip
‘\-guyen Lé Anh Minh, 11T, THPT chuyén Nguyén
Quang Diéu, TP. Cao Lanh. Pha Yén: Ddang Bao
Vinh, 11 Toan 1, THPT chuyén Lwong Vin Chanh,
TP. Tuy Hoa. Tiép Giang: Lé Hoang Bdo, 10 Todn,
THPT chuyén Tién Giang. Long An: Pham Hodng
Nguvén, llAlL, THPT Hiu NghTa, birc Hoa. Tay
Ninh: Lé Hien Khdi, Nguvén Hoang Nam, 10T,
THPT chuyén Hoang Lé Kha, TP. Tay Ninh.

TRAN HUU NAM
Bai T7/467. Cho ba s6 thuc x, y, z thoa man
diéu kién P J1-'2 vz =1. Tim gia tri lon nhat
clia biéu thire P=(x" — __1»':}{”1«'3 — zx)(2* - x).
Léi gidi. Theo nguyén Iy Dirichlet trong ba sb
x* —yz, y* —zx, 2% —xy ludn tdn tai hai s8 c6 tich
khéng 4m, khéng mat tinh tong quét gid sir 1a
(y* — 20\ 22 —x)>0. Xét hai tridmg hop:

THI: 2 <(0.Khido P<0.

Tg&f yz>0.

X —zx20, z* —xy20, theo BDT Cauchy

Giang. Vinh Phac: Phing Van Nam, 10A1, D6 Varg e e (x* —J’Z'l'yz — x4 22 —xy) :
é 2

Nguyén Van Kién, 11A1-K10, THPT Yén Ph
2; Phi Tho: Dwong Gia Huy, 10 Toan

chuyén Hung Vuong, TP. Viét Tri; H : Chu
Minh Huy, 11 Toan 1, THPT chuyg g Yén;
Dwong Hong Som, Nguyén Manh Tran Thi

Bich Héng, Nguyén Viét Dice, 11A9, Cao Thanh
Trung, Hoang Van Thai, 10A3, THPT' Duong
Quang Ham, Vin Giang. Thai Binh: Trén Quang
Minh, 11A1, THPT Bong Thuy Anh, Thai Thuy. Ha
Noi: J’\-guyen Thanh Long, Dang Thanh Ting, 10A1,
THPT Ung Hoa A, Ung Hoa; Trdn Nhdt Quang, 11
Todn, THPT chuyén KHTN, DHQG Ha Noi; Pham
Van Anh, Nguygn Vian Diing, 10A14, THPT Ngoc
Tao, Phiic Tho. Thanh Héa: Neuyén Bd Tudn,
Nguyén Danh Thing, 10A5, THPT Luong Dic
Bing, Hodng Hoa; Hd Thiy Anh, 11T, THPT
chuyén Lam Son. Ngh§ An: Tran Tien Manh, 11A1,
THPT chuyén Dai hoc Vinh; Cac Hirw Dar, 11A1,
THPT chuyén Phan Béi Chau. Ha Tinh: Nguyén
Quang Himg, 10A1, THPT Ca Huy Cén; Nguyén
B Hiéu, 11T1, THPT chuyén Ha Tinh. Quing
Nam: Triwomg Nhdt Nguvén Bdo, 11/1; Nguyén
Xudn Anh Qudn, 11 Toan, THPT chuyén Nguyén
Binh Khiém. S6c Tring: Nguyén Dic Thinh,

7
Mait khac : X +y"‘+z2 —Xy—yz—zx

A 3(::.12 +_v2 +32)_ [Jr+y+z)2 i 3(::2 +y2 +2%) A
2 vl oy 2 g1

D::) {T(’? PS%.V{}’I (x,p,2) =[ «J'_ J_] thi
dau ding thire xdy ra.
- V&i -z <0, 28 —xy<0, theo BDT Cauchy
tacé: P=(x" —yz)(zx—y2](1y—zz)
2 (2 +xz+xy-y* -2 ryz]‘;
27
Mt khéc: x* + xz + xy —y2 22— yz

3Py -2 (yrz—x) {£{3(x2+y2+z2;_3

- 2 e 2 ud
1 A A

Do do ng' Dé thay truong hop nay ding

thirc khéng xay ra.

TOAN H
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- 1
Két ludin: Viy max P =§ .3

> Nhgn xét. 1) Khi (x,,2)= [I “r] thi p_l

Do d6 néu chimg minh dwgc

P= (% —y2)o? 2N 2 ) z%{xz i+ ()

thi -;— la gi4 tri 16n nht cin tim. Pén diy cb thé

chimg minh (*) bang bién doi trong duong,

Mot s0 ban giai bai toan bang cach dua vé khio sat
ham s6 cling cho két qua ding.

2) Nhiéu ban mic 16i khi lip ludn: Theo nguyén Iy
Dirichlet trong ba s6 x* —yz, y* —zx, z"—xy c6 it
nhdt hai s6 cing dau. Khi chua biét ba s dang xét
¢6 khac 0 hay khéng thi ldp ludn nay la khong chinh
Xdc (so 0 1a khéng c6 dau).

Maét so ban gidi hé tim diéu ki¢n xay ra diu dang
thirc bi sai. Cach giai ciia mdt s& ban con dai.

3) Céc ban sau cé 1& gidi ngdn gon:

Ha Npi: Nguvén Vin Diing, 10A14, THPT Ngoc
Tao, Phuc Tho ; Ddng Thanh Ting, 10Al, THPT
Ung Hoa A, Ung Hoa; Trdn Nhdt Quang, 11 Toén,
THPT chuyén KHTN, DHQG Ha Néi. Hung Yén:
Dicong Héang Som, Nguvén Manh Hiép, 11A9, THPT
Duong Quang Ham; Chu Minh Vieong, 10A, THPT
Van Giang, Vin Giang. Thanh Héa: Nguven Ba
Tudn, 10A5, THPT Luong Pic Bi-'mg, Hodng Ho
Lé Tién Pat, 9A, THCS Té Thaug, Nong
Nghé An: Nguuen Phiing Thai Cuong. 11ALS
Thai Hoa, TX. Thai Hoa. Quing Na z
Nhét Neuyén Bdo, 11/1 ; Neuyén Xu Oudin,
11 Toan, THPT chuyén Nguyén Bin&i&m. Long
An: Pham Quoc Thang, 11T1, THPT chuyén Long
An. Phi Yén: Pang Bdo Vinh, 11 Toén, THPT
chuyén Luong Van Chanh, TP. Tuy Hoa.

TH&TT
Bai T8/467. Goip, R lan lwgt la nwa chu vi va
bean kinh dwong tron ngoqi tiép tam gidc ABC.
Ay . .
s : T - N 3 AR 1025
Chibng minh rang —| +| — | z2—.
g = -
LAR P Dt 13
Dang thirc xay ra khi nao?

Léi gidi. St dung dinh ly sin cho tam giac ABC
va bat ding thirc quen thude

smA+smB+smC<¥ ta co:
peRidt A s S BR 2 e
2 Tp\3
TOAN HOC ,
g gl CTugitye  S6 4719-2016)

+

Ap dung bit ding thic Cauchy cho hai sb
dwong va két hop véi két qua (*) ta thu duge

(&)-() (&) 5 (3
N OFaETE

B
3R

16 TR T

Ding thirc xay ra khi AABC déu. O

»Nhgn xét. Rit nhiéu ban tham gia giai bai todn
nay, tit ca déu giai dung. Xin néu tén mjt s6 ban
giai gon hon ca: Ha Ni: Ngé Thi Hué, 10 Toan 1,
Trdan Bd Khéi, 11T2, THPT chuyén DHSP Ha Ngi,
Trdn Nhdt Ouang, 11 Toan 2, THPT chuyén KHTN,
DHQG Ha Nbi, Nguyén Duy Khuong, 10T2, THPT
chuyén Ha N¢i - Amsterdam, Dgng Thanh Timg,
10A1, THPT Ung Hoa A, Ung Hoa, Nguyén Vin
Diing, Hoang Thi Thu Hoai, 10A14, THPT Ngoc
Tao, Phic Tho; Vinh Phic: Phing Van Nam, 10A1,
THPT chuyén Vinh Phic; Phii Tho: Duwong Gia
Huy, 10 Toan JH PT chuyén Himg Vwong, Viét Tri;
Hung Yé m Ouang Nhat, Lé Thiy Dwong,
IDA] Thi Thanh Lan, 11A8, Duong Hong
én Manh Hiép, Triéu Ninh Ngdn, 11A9,
§ uong Quang Ham, Vin Giang; Nam Dinh:
Thi Nhai, 11 Toén 1, THPT chuyén Lé Hong
ong; Nghé An: Nguyén Pite Bao, 10A1, THPT
chuyén Phan Bgi Chau, Tran Tién Manh, 11A1,
THPT chuyén PH Vinh, TP. Vinh, Neuyén Phing
Thei Cudng, 11A1, THPT Thai Hoa, TX. Théi Hoa,
Ha Tinh: Neguyén Quang Hing, Lé Vian Hung,
10A1, THPT Ci Huy Cén, Pic Tho; Quiang Nam:
Nguyén Huy Hai, 10/1, Truong Nhdt Nguyvén Bao,
11/1, THPT chuyén Nguyén Binh Khiém; Long An:
Dang Thanh Trung, 11T2, THPT chuyén Long An,
TP. Tén An.

HO QUANG VINH

Bai T9/467. Tim tdt ca cdc so thue k > =2 sao

i z .| o

cho — Vo
x+y+hkz y+z+hkx zix+ky k+2

moi x, v, z khéng dm va cdc hiéu thire déu co
nehia.
Léi gidi. Cho x = 0, y = 1, z = 2 bit ding thirc
(BDT) ctia bai toan trd thanh

1 —+ 2 >_3_.
i v e T

Do d6 néu sb k thoa man bai toan thi k=1,
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Ta s& chimg minh v&i moi x, y, z la cac sO thuc
khong dm, khong dong thoi bang 0 va k& 1a sé
thue, k=1 thi
PARS. PONTINES (AP SRR - N
x+y+kz y+z+kx z+x+ky k+2
Thét vay ap dung BDT Schwarz, ta cé:
2 2 1
x z
2 i 2 - o &
X 4+xy+kzx ¥y +yz+loy oz +az+kyz

2(x+y+z}3
F

= (" + Xy + k) + (Y +yz+kay) +(2 + zx + kyz)

A=

, trong do

=(x2 +y* + 20+ (k+ 1)(xy + yz + zx)

=(x+y+2)* + (k=1 +yz+2x)
£(x+y+z}3+k_](:r+y+z)2
=k—§—2 (x+}+7)"

(do (x+y+2)* =3(xy+yz+zx)

:_1'3+;-,'2 zt —xy—yz—zx
= (=P (=2 +(=x 20).
(x+y+z) 3 £
s ’, i
Ay Wk \)
B2 (cyrap

Pang thirc xdy ra khi va chi khi x =y ?ﬁ s6
thuc du(mg
Viy cac s thue k>1 13 tat tﬁ@&ﬂ k thoa

man bai todn. O

¥ Nhin xét. Dy 1a bai toan BDT co ban, khéng qua
kho. Cac ban hoc sinh 1op 9 16p 10 sau cb loi giai
tot: Phi Tho: Dwong Gia Huy, 10 Toin, THPT
chuyén Hing Vwong, Viét Tri; Hung Yén: Nguyén
Thi Quynh Hoa, Neuyén Thi Thiry Linh, 10Al,
THPT Duong Quang Ham, Vian Giang; Ha Nam:
Pham e Long, 10T, THPT chuyén Bién Hoa; Ha
Noi: Ngé Thi Hué, 10 Toan 1, THPT chuyén DHSP
Ha N1, Nguyé'n Tharh Long, Dang Thanh Tung,
10A1, THPT Ung Hoéa A, Ung Hoa, Nguyén Vin
Diing, 10A14, THPT Ngoc Téo, Phic Tho; Thanh
Héa: Lé Tién Pat, 9A, THCS Té Thing, Néng
Cﬁng, ;'\-guyen Bd Tudn, 10A5, THPT Luong Dic
Bing, Hodng Héa; Ngh§ An: Nguyén Pic Bdo,
10A1, THPT chuyén Phan Bgi Chéu, TP. Vinh,
Quéng Nam: Nguyén Huy Hdai, Nouyén Hoang Hai,
10/1, THPT chuyén Nguyén Binh Khiém; Phii Yén:

Lé Thanh Lam, 10T1,
Chénh, TP. Tuy Hoa.

THPT chuyén Luong Van

N GUYEN MINH BU'C

Tim 'th" cal Cade

1)=2017 (1)

Bai T10/467.

thoa mdn | \-‘ i

80 twe nhién x va y
I \' V

Léi gidi. (Theo ban Duong Gia Huy, 10 Toan,
THPT chuyén Hing Vuong, Phi The)

(Jx -1y -1)=2017

& Jry-Jx-Jy=2016
& 1y —2016 =x +.Jy

= xy+2016° —4034,[xy = x+y
—  xy+2016° —x—y
e L

= Jxy=keN",

Thay vao (2) ta duge k—+x - [y =2016
< k-2016-x =.fy
3(&—2W+x——2(.’c—~2016)\f—'=}'

—2016)" +x—y
S —eQ
&

(2)

2(k—-2016)
Q¥ —aeN'. Tuong tv Jy=beN'. Thay

%ao(l)t&duorc (ea-Db-1)=2017. Vi20171a

50 nguyen TO nén ta co

a—-1=1 . a—1=2017
b-1=2017  |b-1=1

H=a = e i
ot az , hodc A= ctls .
y=5b"=2018 y=4
Céc cap s6 x, y tim dugce thoa man bai toan. O
» Nhin xét. Dy 1a bai toan twong déi d& véi viée sir
dung két qua quen biét 1a: Néu xeN,Vx<Q thi
Jx e N. Céc ban sau co 1o gidi tot: Quing Nam:
Trieong Nhat Nguyén Bao, 10/1, THPT chuyén
Nguyén Binh Khiém; Thai Binh: Tran Quang
Minh, 11A1, THPT DBéng Thuy Anh, Thai Thuy;
Nghé An: Cas Hiru Dat, 11A1, THPT chuyén Phan
Bo6i Chau, TP. Vinh; Nam Binh: Poan Thi Nhai, 11
Toan 1, THPT chuyén Lé Hong Phong; Thanh Héa:
Nguyén Danh Thang, 10A5, THPT Luong Dic
Bang; Ha Nji: Hoang Lé Nhdt Timg, 12T2, THPT
chuyén KHTN. BHQG Ha Noi; Tay Ninh: Lé Hién
Khai, 10T, THPT chuyén Hoang L& Kha.

PANG HUNG THANG

TOAN HOC
' Cludilye 23

https://tieulun.hopto.org

S8 471 (9-2016)




Bai T11/467. Cho day sé (x,)xdc dinh bai:

n+l 5 =
=1, x,,= x +n (1),vol r=112,....
) n+2
i i
3 . 3 Ln
Tim gioi han lim — .
4 ns+we| n+] |
S A

Léi gidgi (Theo da s6 cac ban). Viét lai (1) dudi

k+1
da'ng 'rl k 2 h y

(k+2)x,,, —(k+1)x, =k +2k* voi k=1,2,....
Léy tong theo & tir 1 dén n, ta thu dugc
Z[{k+2)xm (k+1Dx,]= Z(k*+2k ) ()

k=1

=1x,, =——=x, +k véi k=12,..

n+l n+l

Péy réngZ:(k+2jx,“I = Z(j+ Dx, :2(;{4.1)‘[&
&=l

=2 k=2
C s [(READY (et D2n+1)
va g{k +2k )_( 5 J +2 z !

nén tir (2), suy ra

G _( n(n+1)]1 o M+ D20+ 1)
2 6
T In* +14n’ +15n* +4n+24
i 12(n+2)
Tir ddy suy ra lim ——Jf-ﬁ‘l—3 a1
o (n2) 4 &
y lim al —l> Q.Q
in (n+1)° 4 )

Siyra T | ks |- iy s
uy ra lim ek L
Y ul-i-ao n+1 -{;H

»Nhin xét. Ddy 1a dang toan co ban vé day s nén
6 nhiéu ban giri bai vé toa soan. Da s cic ban déu
tim biéu thirc twong minh ciia diy X, rdi sau d6 tim
giéi han. Ba Ria - Viing Tau: Nguyén Thanh Trung,
10T1, THPT chuyén L& Quy Don; Bic Ninh:
Nghiém Chi, 11A1-K10, THPT Yén Phong 2,
Nguyén Thanh Hiéu, 11T, THPT chuyén Bic Ninh;
Ha Ngi: Trdn Bd Khéi, 11T2, THPT chuyén DHSP,
Nguyén Van Diing, 10A14, THPT Ngoc Tao, Phuc
Tho, Tran Nhdt Quang, 11T, Hodng Lé Nhdr Ting,
12T2, THPT chuyén KHTN, DHQG Ha Nbi; Ha
Tinh: Nguyén Bd Hién, 11T1, THPT chuyén Ha
Tinh; Hung Yén: Duwong Hong Son, Nguyén Manh
Hiép, Triéu Ninh Ngdan, 11A9, THPT Duong Quang
Ham, Chu Minh Huy, 12T1, THPT chuyén Hung
Yeén, Long An: Pham Hoang Nguyén, 11A1, THPT

TOAN H
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Hédu Nghia, Dirc Hoa, Pham Quéc Thang, 11T1,
Nguyén Binh An, 11T2, THPT chuyén Long An;
Nam Binh: Doan Thi Nhai, 11T1, Nguyé‘mn Thanh
Huyén, Trdn Minh Hiéu, 10T2, THPT chuyén L8
Hong Phong; Nghé An: Nguyén Phimg Thdi Cuong,
11A, THPT Thai Hoa, Caco Hiru Pgt, 11A1, THPT
chuyén Phan B6i Chéu; Phi Tho: Nguyén Pukc
Thudn, 11T, THPT chuyén Hung Vuong; Pha Yén:
Ding Bdo Vinh, 11T1, Lé Thanh Lam, 10T1, THPT
chuyén Luong Vin Chanh; Quing Nam: Nguyén
Xudn Anh Qudn, Nguyén Pham Phic Viét, Truong
Nhét Nguyén Béo, 11T1, THPT chuyén Nguyén
Binh Khiém; Thai Binh: Trén Quang Minh, 11A1,
THPT chuyén Thai Binh; Thanh Héa: DS Thiy
Anh, 11T, THPT chuyén Lam Son; Vinh Long:
Chdau Minh Khawh, 10T1, Phgm Gia Anh, 11T,
THPT chuyén Vinh Long; Vinh Phiic: D6 Van
Quyét, 11A1, THPT chuyén Vinh Phuc.

NGUYEN VAN MAU
Bai T12/467. Cho tam gidc ABC ndi tiép duwomg
tron (O) l'lt:"."-I('ﬁ:‘(' dwong cao AD, BE, CF. Duong
thang AO cat BC tai A'. Goi M la trung diém cua
BC va S la giao diém cia hai :‘rep tuyén tai B va C
cria dwong ty )} Durong thang EF ¢ dt SD, S4”

firong em@ J. Chitng minh rang dieong tron

ngogi, Hr.re’p xuc vai BC tai M.

La@u (Theo ban Phung Van Nam, 10 TI1,
T chuyén Vinh Phuc, TP Vinh Yén, Vinh

¥ Phiic). Ta cdn c6 mdt bd dé.

B6 dé. Cho tam gidc ARC. Diém P thudc phén
gidc cia goc BAC. E, F theo thir tu 13 hinh
chiéu cua P trén 4B, AC. QO la giao diém cua
dudng thiang qua P vudng goc véi BC va EF.
Khi d6 AQ di qua trung diém ctia BC.

Chitng minh. Goi M la giao diém cia 40 va
BC:; R, S theo thir tyr 14 giao diém cia AB, AC va
duong thing qua Q vudng goc vai PQ (h.1).

Hinh 1

(QP,0R)(mod 1t);

Dé thiy (EP,ER) E%;
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(FP,FS)=>=(QP,0S)(mod m);

4k
2
(EA,EP) = = (FA.FP)(mod ).
Do d6 cic bd bén diem (P, O, R, E), (P, O, S,
Fyva (P, A, E, F) cing thugc mét dudng tron.
Tir 6, cha y ring AP la phan giac cua goc
BAC, suy ra

(RS,RP)=(RQ,RP)=(EQ,EP) =(EF,EP)
=(AF,AP)(mod nt) =(AP,AE) =(FP,FE)=(FP,F(Q)
=(SP,50)=(SP,SR)(mod rt).

Két hop véi PQ L RS, suy ra OR=0S.

Két hop véi BC L PQLRS, theo dinh li
Thales, suy ra MB=MC.

Tra lai giai bai toan T12/467.

Boé qua trirdmg hop don gian: AB =AC.

Goi K, L, T theo thit ty 14 giao diém cua SB, SC,

BC véi EF (h.2).
gL

Ay
Hinh 2

D& thhy SO 1a phin gidc cua goc KSL, B, C
theo thir tu 1 hinh chiéu cua O trén SK, SL va
OA' 1 KL. Do d6, theo bb dé trén, JK =JL.

D& thay
(TJKI)=S(TJKI)=S(TDBC)=(TDBC)=—1.

Viy, theo hé thirc Maclaurin

TITJ =TK.TL (1)

Vi BFC =90° va MB=MC nén MB =MF.
Vi BK tiép xtic véi (O) va bon diém B, C, E, F
cung thude mot dudmg tron nén (BK, BF)=(BK,BA)
=(CB,CA)=(CB,CE)=(FB, FE)=(FB, FK)(modr),
Do @6 KB=KF. Viy MK L BF. Két hop v&i
CF 1 BF, suy ra MK/ CF.
Twong tw ML//BE.
Viy (MB,MK)=(CB,CF)(modn)
(vi MB=CB; MK[/CF)
= (EB,EF)(mod )

(vi B, C, E, F cung thudc mot duong tron)
=(LM,LK)(mod )

.% (vi EB// LM,EF =LK).
Diéu d@ngiﬁa la BC tiép xtic véi dudng tron
n xép tam gidc MKL.

$o%s Tk TL-TM (2).

»

Tir (1) va (2) suy ra TI.T.f:TMz.

Noi cach khac duomg tron ngoai tiép tam gidc
LIM tiép xtc v6i BC tai M. O
»Nhin xét. Ngoai ban Nam, chi cd sdu ban tham
gia giai bai todn nay. Tat cd cac ban déu khong khéc
phuc duge tinh trang phép chimg minh phu thudc
hinh v&. Méc di vily, vin néu tén ca sau ban: Phi
Tho: Nguyén Tién Long, 10T, THPT chuyén Himng
Vuong, TP Viét Tri; Thai Binh: Tran Cuang Minh,
11A1, THPT Béng Thuy Anh, Thii Thuy; Thanh
Hoéa: Vit Duy Manh, 11T1, THPT chuyén Lam Son,
TP. Thanh Hoa; Nguyén Bd Tudn, 10AS5, THPT
Luong Pic Bing, Hoing Héa; Nghé An: Nguyén
Dike Bao, 10A1, THPT chuyén Phan Bdi Chéu, TP.
Vinh; Ha Noi: Negé Thi Hué, 10T1, THPT chuyén,
PHSP Ha Noi.

NGUYEN MINH HA

S8 471 (9-2016) ' CTuitre
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Bai L1/467. Cho mach dién nhir hinh vé, dai

vo han vé hai phia.

Mai doan noi la mot dién tro don vi . Tinh dién
tra twong dwong Ry cua toan mach?

Léi gidgi. Co thé mé ta doan mach da cho tuong
duong véi doan mach dudi day:

A, e N =4 A

2r3 23 2r3 23 23

___________________________________________

. B|EB|'

i

o &uayd 4dJ7 a).

Tir hmh vE, de thay

; ~<§“

v ad Mt A _4?‘RH+Q5 e

R"+]_22+(F+RHJ _W (:I
n—w=R =R _ =R, =X

Tir (*) suy ra: 3X2-3rX—r* =0
= R,=X= [%]r

=1
3 Y ey
Suym; B {2r+R_] =71

ah

Foo L

»Nhgn xét. Chic mimg ban duy nhit c6 1o gii
dung ding: Neuyén Cong Khai, 9A2, THCS Tay
Vinh, H, Téay Son, Binh Binh.

DINH THI THAI QUYNH

Bai L2/467. Mdt té bao quang dién chan khong

co andt va catot la cdac tam kim loai phang song

TOAN H
26 S ouane

‘ CTudifpe S0 471(9-2016)

song vai nhau, cong thoat électron cua vat ligu
14
24107 1.

sac co bude song A dwoc hol tu trén bé mat clia

lam catit Ia A Mot chitm sang don
Catot. Bt vao (¢ bao quang di¢n mgr hiéu dién
3V. Khi mac

diremg cia nguon dieén, con catdt noi voi cue am

thé khing doi U - andt v cue
thi dwomg kinh cua vér do cde électron tao ra trén
hé mdr anot la dy. Nhung néu mde ngwoce lai, anct
VOT cywe dam con catol noi voi cuc duong cua
- :n 7y . , I tl'l
nguon dien thi deong kinh cria vet la d
2
Tinh bwoe song . Biét khoang cach gifta andf

va catdt la d = lem, tinh ds.

Léi gidgi. Pong nang cuc dai cua quang electron
khi réi khoi catot duge xac dinh theo hé thirc

2
Anh —xtanh: W, =%&=%—A

Céc electro] ra gan nhu song song voi catot

S8 dén vi tri xa nhat ta co:

Q’Q\d vt = 2»0\/_

ZJW:E2

Khi anot ndi véi cyc dm cia ngudn. Chon truc
Oy vuéng gbc vai cac tim kim loai. Ta co:
i ’ou
%5 =el/ =W_ 3
Do dé:

Yoy
d, =2v, t=2v,, —;— —

Theo dé bai: d, =

4
Ed] suy ra:

9ell  he Bhe
er e R

Thay sb ta duoc A =2,54nm ; d, =1,41em .0
»Nhdn xét. Rit tiéc khong c6 ban nao tham gia giai
bai 1y ndy.

NGUYEN XUAN QUANG

https://tieulun.hopto.org



;B ai viét nay xin gioi thiéu vé (mg dung cia
mét céch phén tich biéu thirc déng cip bac
hai hai bién P(x,y)=ax’+bxy+cy®, voi
a,b.c 1a cac s6 thyc sao cho a+b+c>0. Bidu
thirc P(x,y) hoan toan phén tich dugc thanh

téng binh phuong hodc hiéu binh phuong cua
hai biéu thirc, cu thé 1a

ax’ +bxy+cy’ =(mx+ny}2 +p.(x _}.-]2

trong dé:

L g 2c+b = b* —4ac )
Na+b+c  2Ja+b+c’ 4a+b+c)

Dic bidt:

ax’ +bhxy+ay’ =

2ﬂ;‘b(x+y)2 +2€3’4—b{x_y)? ;

Khi do:

- Néu b’ —dac <0=> ax* + bay +cy* =(mx
x

2
n}') :
Sau ddy 14 mot sb thi dy minh h o viée van
dung cach phan tich nay trong giai toan.

- Néu b —4ac20=>ax® + bxy +cy’ <

Thi du 1. Tim cde cap so (x;y) thoa man

| P ] = = 2 ;T
V22x" +26xy+y" +3/6xy+3y° =x"+y" +32.

Léi gidi.
PK: 22x* +26xy+y* 20 va 6xy+3y’ 0.
Ta c6: 22x° +26xy+y* :{5,,; +2y]2 _3(1-_},)2 :

2
.

6xy +3y* =(Jc+2y}2 —(x-y)

Do d6 22x* +26xy+y” +3,J6xy+3)°
< ‘5x+2y|+3j.r+2y| < 8(‘x|+‘y|}.

MOT CACH PHAN TiCH

1 U BANG CAPBAC A HAIBIEN VA NG DUNG

NGUYEN TIEN TIEN
(GV THPT Gia Vién B, Ninh Binh)

Dédu bang xay ra khi x=y.
Ttr phuong trinh da cho ta suy ra
X +y +32< 8(M+‘y|)

@{M_"")z +(|_V‘—4}2 <0< x| =|y|=4
Vi vy

V2257 +26xy +y? +3J6xy+3y% =27 +y* +32
- {x =4

y=4
man DK)JR gid tri (x=4,y=4), (x=—4,y=4)
khé;r%g%}d mén DK). Vay cac cip s6 cin tim 1a

&(I;}J)= (4;4) va (x;y) = (—4;—4)L

(e frikt D) Tiodic {;fj (thoa

x L) I
\*l'hi du 2. (Trich dé thi thir THPT Quoc gia nam

2015, S¢ GD&DT Bac Liéu)

Giai hé phwong trinh

V107 +4xy+2y7 +2° +4xy+10y" =4(x+y)
(Va+1-2/4—y)2xy+18 =5(x-3) '

Loigidgi. DK: x> -L,y<4,xv2-9.

2

Ta c6 10x* +4xy+2y* =(3x+y) +(x-y)

Suy ra 10x° +4ay+2y* = 1;'{3x+y}2 =[3x+y]|.

Tuong ty, ta co ,f2x2+4xy+10y2 2‘x+3y

Déu béng xay ra khi x=y . Do do

J10x% +4xy+2y + 2x% +4xy +10y°
2|3x+y|+[x+3y| P 4|x+_}-" s 4{x+y).

Vi vy 10x% +4xy+2y° +,2x7 +4xy+10y’
=4(x+y]<:>x=}‘20.

Sa 471 (9-2016)
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Thay y=x20 vao phuong trinh con lai clia hé

ta dugc: (Jm-‘LM—-x)\sz +18 =5{x—3}

5[x—3) 2 L
@m+2m.xj2x +18—-5(l“‘3)

<> x =3 (thoa man BK) hoic
Jx+1+2J4—x =y2x* +18.
Laicd Vx+1+2J4—x =y2x*+18
e 4 (x+1)(4-x) =2x" +3x+1
o 16(x+1)(4-x)=(x+1)’ (2x+1)’
& 4x* +8x° +21x—63=0(do 0<x<4)
<::(2x—-3){2x2+?'x+2]J=0<:>x=%

(thoa man DK).
Viy hé phuong trinh da cho cd nghiém la

(2)=(33) va (52)=( 33 ).

Chii y. Tir phuong trinh thir nhat trong hé chimg ta
ciing cé thé chira x =y =0 bdng edch khde nhe sau:

Ta co:

b

I+}‘

o [l e o e+ ) 4@7
Ap dung bat ding thire Bunyakovsig* %

JZ“L:) +(x +y) g

v JZi_(x+y}2 +{2}‘)2J >|x +3y].

= [ +(x+s) ]+ 2 [(r+3) +(25) ]

2_>|3_r+y|+|,1: +‘3y|2 4|x+y|3_>4(x+y},

>|3x+y| va

Vivay J10x" +4xy+2y° +2x% +4xy +10y’
=4(x+y)ex=y20.

Thi du 3 (Trich dé thi thir THPT Quéc gia ndm
2015, mathlinks.vn). Giai hé phwong trinh

\.,'llr: + ?gn + 4_\-"1 + \."2_\:‘1 +3_1‘_‘.‘ +4xt = %{ X+ 1)

=+ 9+ 1=(y+2)y+3+(y+3) .d'3—2_~.‘-

28 TOMUO  ssanwaom

N

V1027 +4xy +2y° +2x" +4xy +10y° —4 J+J)@

L gidl. DK: ~3<7y 5% “Tach

23 2

2x° +3xy+ 4y’ = 36(7x+11v) +E( x—y)

% 3 ]. 2 2.3 2
va 2y" 4+ 3xy+4x =E{le+?y) +%{x—y) :

Do d6 y2x% +3xy+4)y% +2y" +3xy +4x°

> ([Tx+ 1]+ [1Lx+75]) 23,

Suy ra y2x* +3xy +4y" +42)" +3xy +4x°
=3(x+y)ex=y20.
Thé y=x>0 vao phuong trinh con lai cia hé

ta dugc:

=k +9x+1=(x+2)Vx+3+(x+3)V3-2x
& (x+2) (i3 -2)+(x+3)(V3=2x -1)

%

= —x4+6x-6

Sp\z e-1) Hz)( ) 2
e e
<> x =1 (théa min DK} hodc

x+2 2(x+3]

-~ =x'+6 *
% Sl A e et *)

Vi diéu kién x>0 thi
x+2 2(x+3)
X342 3-2x+1

nén (*) vo nghiém.

<x+2<x*+6

Viy hé da cho cé nghiém duy nhat (x;y)=(L1).
Thi dy 4 (Trich dé thi HSG Iop 9 tinh Ninh
Binh nam hoc 2014 — 20135).
Cho ba sé thuc khéng am x,v,z théa mdn

x+y+z=3. Tim gid tri nho nhat cua biéu

thire: A = [2x* +3xy +2y° +N"[2,": +3yz+22° +

+22% + 3zx+ 227,
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-----

2% +3xy+2y° =%(x+}r)2 +%{x—y)2 2%(x+y)2

nén 2x° +3xy+2y° Eg—(x+y).
Tuong ty: 2y* +3yz+22° Eg(_y+z),
J228 4+ 320+ 2x° 21’2_?—(z+x).

Cong vé theo vé cac bit ding thirc trén, ta duoc
AT (x+y+2)=3J7.

Dau bing xay rakhi x=y=z=1. Vay A dat

gia trj nho nhit bang 3V7 khi x=y=z=1.

Thi du 5. Cho cdc so thuc duong a.b,c thoa

mdn diéu kién ab+bc+ca=3. Tim gia tri nho
nhdt cua biéu thiec:
1~ +6ab+5b°

V3a® +10ab +5b°

7b* +6bc+5¢°

= e =
V3b® +10bc +5¢

1 -
Te”™ +6ca+S5a

o

V3c™ +10ca+5a°

Léi gidi. Cdch 1. Véi cac s6 thuc duong x, }

(x y} >(}nensuyra—>2x %@do

(7a- +6ab+5bz)
3a® +10ab+5b°
—(3.::2 i 10ab+5b2] —11a® +2ab +5b*.

22(?:12 +6ab+5b2)—

Suy ra

74 +6ab+5b* \{(7““6“"*5"2)2

3& +10ab+56° |\ 3a® +10ab+5b

> J11a* +2ab+5b .

Ta lai co:

L +2ab+5b* =2(2a+b)’ +3(a-b) 22(2a+b) .

Suy ra V114’ +2ab+5b* 22 (2a+b).

7a* +6ab+5b*

Do do
J3a® +10ab+5b°

>2(2a+b).

Chimg minh tuong ty, ta co:

Th* +6bc +5¢2
J3b2 +10bc +5¢2

>2(2b+c),

7¢? +6ca+5a°

>J2(2¢c+a).
J3c? +10ca +54° ( )

Vi vy Fl23ﬁ{a+b+c}.
Mait khéic {c.!+.-!:+-::')2 23(ab+bc+ca} nén tir

gia thiét, taco a+b+c23.Suyra F>92.
Diu bing xay rakhi a=b=c=1.

Viy minF =942 khi a=b=c=1.
Cdch 2. Ta cé:

7a2+6ab+5b2=—§—(5a+4b}2+1§—(a b)’

Q 2 %{5a+ 4b)’ .

N
30} gﬁbz 2 (4a+5b) -2 (a-bY
Q,%\%O g 9
& <2 (4a5b)
= 3@’ +10ab+5b° 5%(4(}4—54‘)).

; 2
7a’ +6ab+5b' _ 2 (5a+4b)

Do dé g g
J3a> +10ab+5b> 3~ 4a+5h

Tuong ty, ta cling co:

V2 (5b+dc)
db+5¢

7b° +6bc +5¢ V2
V3B +10bc+52 3

2
>.‘j32 (5¢+4a)

7¢* +6ca+54a

Vic? +10ca+54> 3 4c+5e
2 2 2
W= (Sa+4b) ; (Sb+4c)  (Sc+4a)
3| 4da+5h 4b+5¢ 4c+5a
Theo bt ding thirc Cauchy, ta c6
(Sa+4b)’
mﬁ'(‘l—ﬂ‘f‘jb)z 2(5(1 +4b} g
. TOAN HQC
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(5a+4b)’

W TEawsh

= 6a+3b. Tuong tu ta co

duge: F= g(9a+9b+9c}= 3V2(a+b+c).

Mat khic (a+b+c) 23(ab+bc+ca) nén ti

gid thiét, taco a+b+c=3.Suyra F292.
Déu bang xay rakhi a=b=c=1.
Vay minF =942 khi a=b=c=1.

Trén day la mot s6 vi du minh hoa cho viée su
dung cach phdn tich biéu thire déng cdp bdc hai
hai bién thanh dang tong binh phuwong hodc hiéu
binh phwong. Hy vong rdang bai viét sé giip cdc
em hoc sinh ¢o thém nr lidu dé on thi. Cudi ciing

{a mot 50 bai tap tie luyén.
BAI TAP

I. Tim cdc cip so thuc (x;y) théa min diéu

kién: 1907 +2xy+4y” + /4’ +2xy+19y” +32

=2xy +16(Vx
2 (Bai ddng trén TH&TT thang 9 nam 2012) /Q
Giai hé phuong trinh

{Jle +2xy+2y7 +4227 +2xy +

& x+y)
J2x+y+1+23Tx+12y+8 =2uxy
3 (Trich dé

thi the BH nam 2014,

nguoithay.vn). Giai h¢ phuong trinh

JTE2 +6xy+3y" +3x7 +6xy+Ty" =4{x+y)
Jr+2y+3+3x—-4y+5=2

4. Giai hé phuong trinh

JIx? +8xy+6)7 +7x" +10xy+19y°
=21x" +68xy+32y°

xx4+3y=3+(2x+y+3)5x+y-2

=x*+y’ +6x+8y-3

TOAN H
30 oA

“ CTugitre S8 471 (9-2016)

5. Cho x,y.z la cac s6 thyc khéng am. Ching

minh rang:

Jx2+.ry+_v2 +\j‘y2+_yz+z'2 +\J’z2+z.;vf+;r2

=3 xy+yz+zx.

6. Cho a,b,c 1a cic so thye duwong thoéa méan

@ +b*+¢* =3 . Tim gid tri 16n nhét cua bidu

thitc: M =+2a* +12ab+2b* +V4b* +10bc +4c’

+V3c* +12ca+3a’.
7 (Trich dé thi tuvén sinh vao 10 chuyén Todn -
Hai Phong, nam hoc 2015 —2016).
Cho x,y,z 12 ba sb thuc duong. Chimg minh
i 2

X y
8x% +3y +14_rv \frgv +3z° +14yz
"i\

+ = =
82 +3x% +14zx 5

X
&
@ ding trén TH&TT theng 10 nam 2012).

riang:

e ek

3+ J_ Q
ho ba sb thuc duong a,b.c théa man diéu

B

¢ 1 1 1 1 1 1
kitn 15| —4+—+—1{=10] — +—+— |+2012
& (f+b2+ei) lﬁ(ab+bc c‘a]
Tim gia tri 1én nhét cua biéu thie:
1 1
= bl + - 2
J5a® +2ab+2b° V567 +2bc+2c7
1

3 -
J5¢ +2ca+2a

9, Cho a,b,c la @5 dai ba canh cua mdt tam

gidic ¢6 chu vi bang 6. Tim gid tri nho nhit cua

biéu thire:

i H3 ™ b3
2P +7bc+3¢* 20 +Tca+3d
CS
+ '
J2a’ +7ab+3b°
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;ﬁii{man sau xuat hién trong ky thi Romani
aster in Mathematic nim 2016
Bai 6. Cho tam gidc ABC va diém D nam trén
canh BC. Duwdng tron ngoai n'cjp tam giac
DAB.DAC lan heot car CA,AB tai E.F khac
A. Goi K la diém doi ximg voi A qua BC.
DE.DF lan luot cit KB,KC tai M, N. Chitng
minh rang BN,CM va AD déng quy.
Loi gidgi. Gia sit BN cit
CMtai S. Ta thiy

EDC = BAC = FDB
nén DE,DF d6i ximg
nhau qua BC. KB dbi
xing véi AB qua BC,
do d6 KB cit DE tai
M la diém d6i ximg
qua BC cua giao diém
DF va AB chinhla F,
viy F,M dbiximg qua BC. ¥ ,&Q’
Tuwong tw E,N d6i xtmg qua
giao cia BN va CM sé la diém déi ximg qua
BC cua T I1a giao cia BE.CF. Ta cé
DET =DAB=DCF nén tir gidc DTEC ndi
tiép. Tir d0 TDC =TEA = BDA , suy ra DT va
DA d6i ximg qua BC, nén DT di qua K hay
D,K,T thing hang. Suy ra anh d6i ximg qua
truc BC cua D,K,T 1a D,A,S thing hang.
Bai 7. Cho tam gidc ABC néi tiep duong tron
(). Phdn gide BAC cdt (O) tai D khac A.
Lay X thuée AC sao cho OX[/AD. Y la diém
doi xirng vai X qua A. Lay Z trén tia AB sao cho
AZ=AC . Lay T thuge AO sao cho ZT L AC.
Chitng minh rang ducng tron dwemg kinh YZ

chia déi doan DT,

PHEP DOI KUNG TRUC
TRONG THUC HANH GIAI TOAN

(Tiép theo ky trudc)

TRAN QUANG HUNG
(GV THPT chuyén KHTN, DPHOG Ha Néi)

Lai gidi. Gia sit OX cat AB tai F. D& thay
AAXE cintai A nén AY =AX=AF ,suyra Y
va E dbi ximg nhau qua AD.

D@ thiy Z va C dbi xing nhau qua AD, goi
W la diém d6i ximg véi B qua AD thi tam
gidc ABC va AWZ d6i ximg nhau qua truc
AD . Do ZW va BC dobi ximg qua phan gidc
BAC nén AO LZW, tir 46 T 1A tnrc tim
AAZW, viy T dbi xtmg véi truc tim H cua
AABC qua AD. Goi S.F lin luot la trung
diém cua DT,DH thi S,F dbi x{img nhau qua
AD. Ta cén chimg minh YSZ =90, Qua phép
déi ximg truc AD cAn chimg minh EFC =90°,
thit viy goi DG la duong kinh cia (0). Dé
thdy OE//AD 1L AG nén EA=EG. AG la phan
gide EAC nén EGA = EAG = GAC = EG//AC.
Goi CE cat (0) tai P khac C va CE cit AG
tai Q. Ta thdy EQ=E4=PE5 suy ra

Sé 471 (9-2016)
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PG 0G. AG

o b e

APGQ < AQEG == 50 =CE

.. PG_GE_EA_AP __ PG _AG
Tadd S ==CE=cE-8C ~PA_BC

Goi L,M lan luot la trung diém AD,BC dé cé
OM va FL cung song song va bing %AH nén

FMOL 14 hinh binh hanh. Suy ra

FM=OL=%AG.

PG _AG _2FM _FM @)
GA ~ BC 2MC  MC

D& 6 APG =180° — ADG = FMC 3)
Tir (2), (3) suy ra APAG “*AMCF suy ra
PGA = MFC . Tx d6 goi CK la dudng cao va
N 1a trung diém AB ta thiy to gidc KNMF
noi tiép dudmg tron Euler cia AABC, suy ra
ECF = ECA+ ACB+ BCF

= PGA + NMB + BCF = NMB +MFC + BCF

= NMA+BMF = NMF =180° - NKF.

Tix d6 tir gide EKFC ndi tiép, suy ra EFC =90".

Tir (1) co

Nhén xét. Vi ding doi ximg truc AD dé chuyén m..«sc\Q

hinh bai todn qua viéc chimg minh EFC =90" la
viée lam quan trong va vai tré ctia viéc st du
déi ximg truc ¢ ddy la khd néi bdt. Ta dim
truc chuyén toan bg mé hinh bai todn

bai todn khde la mét cdach giai dac rféﬁ;ho viéc sir
dung phép bién hinh trong gidi todn.

Bai 8. Cho fam gidc ABC co dinh véi tam
duwong tron ngogi tiep O va phan gide trong
AD. P, Q la hai diém ding gidc trong tam gidc
ABC va nam trén AD. Ldy diém S sao cho
OS//AO va DS LAO. Goi M la trung diém
ctia BC. Chimg minh rang duong thing qua P
vuang goc voi SM luon di qua mot diém co dinh
khi P, Q rthay doi.

Léi gigi. Goi R 1 hinh chiéu cia Q trén BC.
Do DS 1 AO nén DS va BC dbi ximg nhau
qua AD, tir 6 dé thdy R va S dbi xing nhau
qua AD. Goi N,T la cic diém dbi ximg véi
M,0 qua AD twong tmg. Ta s& ching minh

TOAN HOC )
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PT L MS , hay dwémg thing qua P vudng goc
véi SM di qua T cb dinh. Xét qua phép doi
ximg truc AD thi can chimg minh RN L OP.

Thét viy goi AD cit (O) tai E khiac A. EF
la dudmg kinh cua (0). M 1a trung diém cua
BC. H la trung diém cia MN thi H thude
AD. Ta ¢6 RMN=0EP (1). Theo dinh ly
Thales va cha y AHDM “»AMDE ta cb

QE _D E_EMEjMN_ZME @
RM ~ HM ~ MN MR~ OE
La" BE=.@??+@=§§74+§B=BJ@E,

T&m cb6 AEBP ¢ AEQB = EP.EQ=EB* =

2ME EP
= EM.EF =2EM.EO :*—QE-AE (3)
; MN _EP
T i s 5 4
¥ (2),0) >3 =55 ©

Tit (1), (4) = AEPO <> AMNR => MNR = EPO.

Gia sit RN cit OP tai K thi tir giac PHNK noi
tiép, suy ra NKP = PHN =90". Viyv RN L OP.

Nhin xét. Viéc sur dung phép déi ximg truc AD
chuyén bai toan vé chimg minh RN LOP la mgi
viéc lam quan trong trong bai todn nay.

Ta tiép tuc véi bai thi HSG lop 10 & Trudng
THPT chuyén KHTN, PHQG Ha N§i nam 20135

Bai 9. Cho AABC nhon, cé dinh. P la diém di
L'f?h'_].'{_j}‘i' trén canh BC. (K),(L) léin fieot la
duong tron ngoai ff(ir:l cde fam gidc PAB,PAC.
Ldy S thuéc (K) sao cho PSHAB , ldy T thugc
(L) sao cho PT//AC.

a) Chirng minh rdng diwdng tron ngogi !.r'(?:p fam
giac AAST luén di qua mot diém J co dinh
khac A.
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b) Gia st (K) cdt CA tai E khac A. (L) cdit AB
tai F khde A. BE cdt CF tai G. Chimng minh ;"ﬁ'}ng
duong thang PG di qua J <> AP di qua tdm
duwdmg tron Euler cua tam giac AABC .

Léi gidi. a) Goi J 1a tim duong tron ngoai tiép
AABC . Ta s chimg minh duong tron ngoai
tiép AAST di qua J c6 dinh. That vdy, goi
AT,AS giao BC tai Q,R twong ung. Cic tor
giac ABPS va ACPT 1la hinh thang cén, do do
tam giac ABR va ACQ can tai R va Q. Dé‘
thay JK,JL lin lugt la trung truc cia AB,A

do do JK diqua R va JL di qua Q. ra
trong AAQR thi J la tim dudng tro tiép

hay AJ 1i phan gidc SAT (1). Té& ACPT
la hinh thang cén nén JQ ciling Ya trung truc
cia PT, do &6 JT =JP. Tuong ty JS=JP.
Do dd JT=JS (2). T (1), (2)suyra J thudc
dudng tron ngoai tiép AAST.

b) Ta thiy tir gise AEGF ndi tiép= EGC =
— EAF =EPG nén tit gidc CEGP ndi tiép kéo
theo tir giac BFGP ciing ndi tiép. Goi H la
diém dbi xtimg voi A qua BC thi BPH=APB=
= AEB =GPC, do 6 PG di qua H. Do d6 PG
vi AP d6i ximg nhau qua BC. Tir 46 PG di
qua tim dwémg tron ngoai tiép J cia AABC
< AP di qua diém db6i ximg cua J qua
BC < AP di qua tdm duong tron Euler cia
AABC .

Bai 10, (Mé ring bai toan 1 thi IMO 2016).
Cho AABC cé ABC tir va tim duwong tron ngogi
tiép la D. Puomg trung e ctia AB cat AC tgi F.
K.M lan liwgt la tam ducng tron ngoai r:'-:i;i Cele
tam gice ADF,BFC . Dung hinh binh hanh
AMXN. Chiing minh rdng KM ,FX,BD dong quy

Léi gidi. Do DA=DB va FA=FB nén A,B
d6i ximg nhau qua FD . Tix 46 FBD = FAD =
= DCF néngir gidc FBCD ndi tiép duomg tron
(M). H g tron (BFDC) va (AFD) cb
AAFRXNBFD (c.g.c) nén ban kinh cua ching
bz au. Tir d6 MFKD la hinh thoi, suy ra

d6i ximg nhau qua FD. Viy ABMK la

\ﬁinh thang cdn, ma AMXK la hinh binh hanh

nén dé suy ra B,X d6i ximg nhau qua KM . Tir
MFKD 1a hinh thoi suy ra F,D déi x{img nhau
qua KM, do d6 FX,KM,DB ddng quy.

Bai 11, Cho AABC voi fdm duwong tron nai H’L'{u I
P thuée canh AB sao cho IP LIB. R.S lan hept
la trung diem [P IC . O la hinh chiéu ctia I trén

PC. Chimng mink rang AQ chia doi dogn RS.

TOAN H
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Léi gigi, Goi K,L lan luot 1a céc diém déi
xung voi I qua A,Q. Ta s& chimg minh KL
chia d6i PC. That viy.

—

ﬁff=m+m=ACB+90°+A‘gC
W o e AR R
=180 —-T—PAK.Laico KA CIC

ding thiuc cudi c6 do AAPI 2 AAIC. T do
MPK NIPC. Lay H trén PC sao cho AH//BC.
B, PR PA PG BL
PK PA'PK PH' PC PH'
KPB=DPH nén APIH <> APBK suy ra
APHK <> APIB, nén KHP=90". Goi T la
diém déi xing voi K qua H thi
IT{/ AH/{ BC//IX vé&i X i trung diém PC. Tir
d6 T./,X thing hang. Qua phép doi ximg truc
CP thi K,L.X thing hang.

Nh:.girr xét. Viéc su dung cfﬁ",l' XiERg e C!f' hién ba
diem T.,1.X thanh ba diéem K,L,X thang hang
dong vai tro quan trong trong cdach tim ra loi giai
bai todn.

Bai 12. Cho AABC c6 P.Q la hai diém ding

Ta thiy

giac trén dwong phdn giac trong AD goc R:H"% Bii
ai

Buong thang qua P song song voi BC v
CA.AB tai E.F twong ung. BE.CF ¢g ne
true cua BC tai K,L twong ung; Bl UK 1ai

G; M la trung diém cua BC. (’fn@h”m’; rang

OM [IAG .

TOAN H
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Léi gigi. Goi (0) la duong tron ngoai tiép
AABC. AP cat BC tai D va cit (0) tai N
khic A. Dé thiy hai tam giac NBP va NOB

dbng dang nén NP.NQ= NB’ = ND.NA. Gia
NM _ND _NQ

NU NP MA
= AU//OM , ta chimg minh AU di qua G.
That viy, goi S,T la cac diém déi ximg cia A
lan lugt qua EF va trung tryc BC thi U 1A
trung diém ST . Ta théy E??Scé?.;’.:&:ﬁ
tr do FS//TC, tuong ty ES//TB. Vi hai tam
giac SEF va TBC co cac canh tuong ng song
song nén ST,CF va BE ddng quy tai H . Qua

stir EF cat trung true BC tai U thi

d6i ximg truc 1a trung truc cia BC chi ¥
BE,CF 1a dbi ximg cia CK,BL nén giao diém
G,H dbi ximg qua trung truc BC. Chi y
AU,G lapdurot 1a anh cua T,U,H qua phép
dbi xim, trung tryc BC, ma T,U,H thing
han @ AU diqua G .

] ét. Viéc sir dung doi ximg qua trung true etia
co vai tro quyét dinh trong loi gidi bai todn.

viét méi chi dimg lai & viéc néu bat vai tro
clia phép dbi ximg truc trong viée thyc hanh
giai nhiing bai toan khé khac nhau ctia chwong
trinh hinh hoe Olympic. Ciing giéng nhu nhimg
phép bién hinh khac thi phép dbi ximg truc con
¢6 nhitng bai tip mang tinh 1y thuyét rdt sdu
sdc. Mit khac nhimg dang toan cd lién quan toi
tich ciia phép ddi ximg truc véi cic phép bién
hinh khac hodc 1a viéc vin dung phép déi ximg
truc trong cac bai todn vé ty sé kép va hang
diéu hoa ching tdi ciing chua thé nhiic téi do
khuon khé bai bio ¢é han. Tuy nhién véi viée
stir dung déi ximg truc nhu 12 mot phan khéng
thé thiéu caa loi giai bai toan, thi trong cac vi
du trén chiing t6i ciing di phan nao lam dugc
nhiém vu nay. Céc (mg dung ctia phép déi ximg
truc trong ca Iy thuyét va thyc hanh gidi toan
con rat nhidu, xin hen gip lai cac ban & nhiing
chuyén dé ké tiép.
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KY THI OLYMPIC TOAN HOC QUC TE (IM0)

LAN THU 57 NAM 2016

1. POI NET TONG QUAN

IMO lan thir 57 nam 2016 (IMO 2016) dugc 16
chire tir ngay 6/7 dén ngay 16/7/2016, tai
HongKong, Trung Québc. Du thi IMO 2016 cé
602 hoc sinh, trong d6 cé 71 hoc sinh nit, thuge
109 Qudc gia va Ving lanh thé trén toan thé
gi101. Day cing la ky thi IMO ¢6 quy md lén
nhét tir trude t6i nay. Poan Viét Nam gom 6
hoc sinh: Pdo Vii Quang (HS lop 12, Truong
THPT chuyén Ha Ni — Amsterdam, Hé NOi),
Vi Xudn Trung (HS lop 12, Truéng THPT
chuyén Thai Binh, Thai Binh), Hoang Anh
Diing (HS lop 12, Truémg THPT chuyén Lam
Son, Thanh Ho4), Pham Nguyén Manh (HS 16p
11, Truomg PTNK - DPHQG TP. H Chi Minh),
Lé Nhat Hoang (HS lop 12, Truwong THPT
chuyén Lé Quy Don, Binh Binh) va Vi Pwe Tai
(HS 16p 12, Truong THPT chuyén Lé Hong
Phong, Nam Binh). Poan do PGS. TS. Lé Anj
Vinh, giang vién Truéng PH Giao duc - PH

Ha N§i lam Truong doan va TS. Lé Ba K’
Trinh, giang vién Khoa Toéan-Tin,

DHKHTN, BHQG TP. I:Icn Chi Ml@a Pho
treong doan; thay Nguyen Khac chuyén
vién Cuc Khao thi va Kiem diN*CLGD, Bo

GD&DPT va TS. Nguyén Chu Gia Viong,
nghién ciru vién Vién Todn hoc Viét Nam tham
gia Poan vai tr cach Quan sat vién A (Quan sat
vién di cing Trudng doan). Tham gia Doan voi
tu cach Quan sat vién C (Quan sat vién di cung
hoc sinh) c6: thiy Nguyén Thanh Son, gido vién
Truong THPT chuyén Lam Son, tinh Thanh
Hoa, thdy Nguyén Hitu Tam, gidao vién Truomg
THPT chuyén L& Quy Dén, tinh Binh Dinh,
thay Nguyén Hoang Cwong, gido vién Trudng
THPT chuyén L& Hong Phong, tinh Nam Binh,
cd Pao Thi Lé Dung, gidao vién Truong THPT
chuyén Thai Binh, tinh Thdi Binh va thiy
Ng'nyen Khanh Ngoe, chuyén vién Cuc Khio thi
va Kiém dinh CLGD, B6 GD&DT.

Lé Khai mac IMO 2016 da duoc t6 chirc vao hoi
16h00 ngay 10/7/2016, va 1 Bé mac IMO 2016

LE ANH VINH

(Truomg Pai hoc Gido dye, Pai hoe Quéc gia Ha Ngi)

da duoc té chie vao hoi 17h00 ngay 15/7/2016,
tai Trung tim Hoi nghi HongKong.
I1. PE THI

Dé thi cia IMO 2016 dwoc xdy dung theo
nguyeén tic va phuong thire nhu tai ba ki IMO
gan day (IMO 2013 — IMO 2015). Cu thé, tir cdc
bai toan thude danh sich cac bai toan dwoc dé
xudt st dung lam dé thi (do Ban t6 chic IMO
xdy dumg trén co s& cac bai toan dé xuit clia cdc
nutcrc tham du IMO), Héi dong cac Trudng doan
tién hanh bau chon cho mdi phan mén Pai sb,
T hop, Hinh hoc va Sb hoc 1 bai dé va 1 bai
trung binh (¢ IMO 2016, Bai 4 duge chon 1a bai

s6 hoc co @@ xép & ca hai mirc d6 dé va trung

binh C@I) tir d6, Hoi dong xay dyng céc t6

hop L% todn gom 2 bai & mirc 46 dé, 2 bai &

\T@ trung binh va co day du ca 4 phéan mon,
i

éu quyet chon mot t6 hop trong so do; tlE.‘p

%the() ciin cir 4 bai toan da dugc chon, dé xudt va

biéu quyct chon ra mot c@p bai khé cho dé thi.

Theo sy sap xép phan mén trong Danh sich bai
dé xuét va két qua binh chon cua Hoi dong cdc
Truéng doan, trong 6 bai toan cua Dé thi, Bai |

14 bai dé thudc phan mén Hinh hoc, Bai 2 1 bai
trung binh thuéc phan mén Té hop, Bai 3 1a bai
kho thudc phan mén S& hoc, Bai 4 la bai dé
thugc phan mon S6 hoc, Bai 5 14 bai trung binh
thugc phan mén Pai s0 v Bai 6 1a bai kho thude
phan mén Té hop. Cac bai toan trong dé thi IMO
2016 duge dé xudt twong (mg boi Vuong quéc
Bi, Australia, CHLB Nga, Luxembourg, CHLB
Nga va CH Séc. Cac tac gia cua cac bai toan la
Art  Waeterschoot, Trevor Tao, Alexander
Guaifullin, Gerhard Woeginger, Nazar Agakhanov
va Ilya Bogdanov (hai tac gia cho Bai 5) va Josef
Tkadlec. Tac gia cliia Bai 2 trong d& thi IMO,
Trevor Tao, la ngudi em trai Gt cua thién tai Toan
hoc Terence Tao, ngudi tré nhat trong lich sir doat
Huy chm:rng Fields. Tuy nhién, diéu khéng phai ai
cling biét vé nguoi em Trevor it hon Terence 7
tudi la anh bi xac dinh mac chimg ty ky ngay tir
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nhé. Vi nhitng nd luc phi thuéng, anh da lay
bang Tién si Toan hoc tai Dai hoc Flinder, noi

i anh thién tai coa minh da hoc tip va lay
héug Thac si. Trevor khéng chi gioi todn ma
con choi co vua rét gioi (dat chuin Kién tuong
Qu&c t€) va cling phat trién rit ot vé nang
khiéu 4m nhac. Céu chuyén ly ky cua Trevor
Tao cho chiung ta thﬁy néu duge thy hudng mbi
tru:ong gido dyc pha hqrp, ngudi mic chimg tu
ky viin c6 thé cng hién tot cho xa hdi.
Dudi day la phuong an tiéng Viét cua Pé thi
IMO 2016:

Ngay thi thir nhat, 11/7/2016

Bai 1. Cho tam gidc BCF vuéng tai B. Goi A la
diem wnam trén dwong thang CF sao cho
FA = FB va F nam gitta A va C. Lay diém D
sao cho DA = DC va AC la phdn giac cua
DAB. Ldy diém E sao cho EA = ED va AD la
phdn gidc ciia EAC. Goi M la trung diém ctia
CF. Goi X la diém sao cho AMXE la hinh hinh
hank (AM [ EX va AE [{ MX).
ring cdc duong thang BD, FX va ME dong quy.

Ching minh

Bai 2. Hay tim tat ca cde s6 nguyén dwong n dé co

Bai 3. Cho P=AA,..A

. la mgt da giac 16
trong mdi phdng toa dp. Tar ca cac dinh

A Ay By déu 6 toa do nguyén va cing ndm

trén mot dwong tron. Ki hiéu § la dién tich cua
P. Cho n la mot w'rj nguyén dwomg Ié ma binh
phirong do dai méi canh cua P la mot $6
n"mm chia hét cho n. Chieng minh rang 28 la
mot s6 nguvén chia hét cho n.
Ngay thi thir hai, 12/7/2016

Bai 4. Mor tap hrrp cde 56 nguyén dmmg diroe
goi la wgp huwong néu tap do o it nhat hai phfm
fir va maoi ph(m fir ctia no €O woc nguyén 16
chung voi it nhét mot trong cdc phm? tr con lai.
Pdt P(n)=n" +n+1. Hay tim 56 nguyén dwong
b nho nhét sao cho ton tai s6 nguyén khiong am
a dé tdp hop |Pla+1).P(a +2),..P(a+b)} la

mot tap hmm,s;.

Bai 5. Ngugi ta viét lén bang phwong trinh

(x—1)x ¥ —2016) =(x—1)}x—2)...(x—2016),

Vo han tur bac nhat & maoi vé. Hay tim 56
¢

dirong k nho nhat dé co thé xéa di ding
win tw trong m 40’%2 nhén tir bdc nhdt néu

thé dién véo moi 6 vudng con cua bang 6 1-':{{3:@; vén sao cho ¢ moi vé con lai if nhdt mot nhén

n % n mit chir cai I, M hodc O sao cho: /Q,

« O moi hang va & moi cot, cd dung mot ;JW} s6
6 dwoe dien chiv I, diing mot phan f@:g duge
dién chiv M va diung mot _r)hff;n he dhege dien
chiv O dong thoi @

« O méi dwomg chéo ma 56 6 vuong con ném trén
diwome chéo do la mot boi cua 3, co diing mot ;:rha:n
ba s6 6 duoe dién chit I, dimg mot ,!;rha:n ba s6 6
diroe dién chit M va dung mot ba 56 6 duoe dién
chir 0.

Chii y. Gia sur 1t ca cdc hang, ciing nhrr.'af ca cac
cot, clia bang 6 vuong n X n durore ddnh 56 thit e
Idn heot boi cdc s6 nguyén fir 1 ¢ 15n n. Khi do, mm
4 viong con cua bang tuong .wm: i mot odp 'sG
nguvén dwong (i, j). trong do 1<i,j<n. Voi
n>1, bang c6 4n—2 dwimg chéo, duoc chia
thémh hai logi. Moi dwong chéo logi 1 la mjt
diremg gom it ca cde 6 (i, j)y ma i +j la hing 50;
moi diromg chéo logi 2 la mot dwong gom tat ca
cac 6 (i,j)y mai—j la hang 50.

S5 471 (9-2016)
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tir va phuong trinh thu duge khong c6 nghiém
thee.

Bai 6. Trong mat phang, cho n=2 doan thang
sao cho hai doan thang hat ky cat nhau tai mét
diém ndm trong moi doan va khong c6 ba dogn
néo dong quy. Vi moi doan thang, thay Minh
chon mdt déw muit ctia né roi ddt lén do mot con
éch, sao cho mdt éch huéng vé dau mut con lai.
Sau @6 thay \5 tay n—1 lan. Méi lan thay vo
fay, mm con éch ngay Ilgp tuc nhay dén g:an
diém gcm nhat trén doan i‘fmng ciia né. Tat ca
cdc con éch déu khong thay doi huedng nhay cia
minh trong toan bg qua fr inh nhay. Thav Minh
rm.rrm dit cdc con éch sao cho sau méi ldn thdy
vo tay, khéng co hai con nao nhay deén cing mot
giao diém.

a) Chirng minh rang rhaa\ Minh f'uén thuc hién
duwgre Y muon ciia mmh néu n la so lé.

b) Chirng minh nmg thay Mmh k:’mng thé thye
hién duge  muon ctia minh néu n la sé chan.
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Sau khi biéu quyét xong dé thi cho IMO 2016,
Héi démg théung nhét cdc nudc co quyén chon
tén riéng trong Bai 6 thay cho tén Geof ¢ ban
tiéng Anh. Nhiéu nuéc d3 chon céc tén khac
nhu Nga chon /van, Dire chon Lisa, Ba Lan
chon Fredek. Tac gia bai bdo va thiy ;"vguyen
Chu Gia Vuong da thong nhat dua tén thiy
Nguyén Khéic Minh vao dé thi. P6 ciing la mot
hanh dfng nhé ma ching téi, nhiing ngudi
truong thanh tr phong trao Olympic Toan
mudn tri dn thiay Nguyén Khdc Minh, nguoi
trong sudt 20 ndm qua, da c6 nhimg dong gop
bén bi cho phong trao Olympic Todn cua Viét
Nam.
L. KET QUA

Can cir két qua chdm thi va Quy ché IMO 2016,
Hoi dong Qubc té da biéu quyét théng qua
ngudmg diém cho cac loai Huy chuong nhu sau:
* Huy chuong Vang (HCV): Tir 29 dén 42 diém;

- Huy chuong Bac (HCB): Tir 22 dén 28 diém;

» Huy chuong Déng (HCD): T 16 dén 21 diém.
Theo do, tai IMO 2016 ¢o 280 hoc sinh dugce
trao Huy chuong; gom: 44 hoc sinh dugc trao
HCV, trong d6 c6 1 hoc sinh dat diém tuyét ddi
42/42: 101 hoc sinh dugce trao HCB va 135 hoc
sinh duogc trao HCD. Ca 6 thi sinh cua Poan
Viét Nam déu duoc trao Huy chwong, gom 1
em duge trao HCV, 4 em duge trao HCB va 1
em duge trao HCD. Két qua chi tiét clia cac hoc
sinh Poan Viét Nam nhu bang dudi.

V6i tong diém 151, Doan Viét Nam dimg thir
11 trong Bang tong sap khéng chinh thirc cua
IMO 2016, sau cac Poan: My (214 diém), Han
Qubc (207 d1em) Trung Qudc (204 d1em],
Singapore (196 diém), Pai Loan (175 diém),
CHDCND Triéu Tién (168 diém), CHLB Nga
(165 diém), Vuong qubc Anh (165 diém), chu
nha HongKong (161 diém) va Nhat Ban (156
diém).

: Diém thi
S A Té . HC
o -G BI [ B2 [B3 [ [B5 | Bo | Tong
1 | Dao Vii Quang 7 7 0 Q‘(‘ 1 4 2 27 Bac
2 | Vit Xudn Trung 7 o8 i i 3 31 Vang
3 | Hoang Anh Diing o 3 b 7 0 24 Bac
4 | Pham Nguyén Manh T | o™ 0 7 7 0 26 Bac
5 [ Lé Nhat Hodng TP | 1[5 [ 4] 0] 24 | Bac
6 | Vii Duc Tai E l 0 T 4 0 19 bong
PROBLEMS ... (Tiép theo tran
Problem T9/471. Let a, b, a§ac be three Problem T11/471. Find all continuous

positive numbers such that a+b+c=abc . Prove
the following inequality

J1+a) 1+ 62 +4(1+6)1+c2 ) (1 +c2 )1 +a?)
—J+a®)a+b2)(1+c?) 2 4.

TOWARDS MATHEMATICAL
OLYMPIAD

Problem TI10/471. A school organizes 7
summer classes. Each student in the school
attend at least one class and each class has
exactly 40 students. Besides, for any two
classes, there are no more than 9 students
attending both of them. Prove that the number
of students in that school is at least 120.

functions f: R — R such that
2

2
X0+
f(xy)=f{ 2y ]+(x—y)2 vx,ye k.
Problem T12/471. Given a triangle ABC and
let I be its incenter. Assume that A is the line
which goes through [ and is perpendicular to 41.
The points £ and F belong to A such that

EBA=FCA=90". The points M and N belong

to BC such that ME // NF [/ Al Prove that the

circumcircles of the triangles ABC and AMN are
tangent to cach other.

Translated by NGUYEN PHU HOANG LAN

(College of Science-Vietnam National University, Hanoi)
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TIENG ANH QUA CAC BAI TOAN

BAI SO 12

Problem. Given a closed curve with equation  So the tangent lines are

(x+ 2¥)" + 3(x — ¥)’ = 27. Find the tangent lines 1 3 1 3
, : & y==x+3,/= and y==x-3,|=.
to the curve at the y - intercepts of it. 7 i ¥ 7

Solution. First we find the y-intercepts of the

i TU VUNG
curve. When x = 0, we get 49" + 3y~ = 27. Thus
3 3 closed curve : dudng cong dong
two y - intercepts are (03 3\(;‘ ] and (0; _31]; ] tangent line : dudmg tiép tu}’én
v-intercepl : giao diém vai truc

Now, we need to find the gradient of the lines. In

; S - tung (ctia mét dudmg con
this case it is not easy to express y as a function g( ¥ g &)

iy [ gradient of a line - hé s6 goc cia mot
of x explicitly, but we can use the technique :, gthé.n y
which is called implicit differentiation. o) i g g .
explicitly : mot cach tuong minh

Differentiating both sides of the given equation = =~ %4 AN ; i
. implicit differentiation : qui trinh 13y dao ham
with respect to x, we get;

2+ 201+ 2y +6(x—3)(1 - y) =0

(notice that we used the chain rule). Thus

ham én
differentiating both sides: dao ham hai vé
§ (cua mot phuong trinh)
# =22 Therefore the values of y at the !hect &Sﬂ » : quy tac dao ham
X~y :
ham hop

points | 0; 31F and -:},—E\P both equal to 1 Q" NGUYEN PHU HOANG LAN
7 7 7 \l}
&

(Trirong PHKHTN, PHOG Ha Néi)
Bai toan. J at ca cde da thiee P(x) thoa man

) P(0) = 0 va P(*+1) = P(x)* + 1.
Loi §m‘. Xét diy s6 sau: o = 0, va @31, = ai° + 1 v&i i > 0. Ching ta
s& chimg minh ring P(a) = a; v&i moi i. Tir d6 c6 thé két luin
P(x) = x vi chiing bang nhau tai vo han diém.

Tir gid thiét c6 P(ap) = ay, gid st P(a;) = a;. Khi 6 P(ay) = Pla? + )= P(@)* + 1=a’ + 1 = a...
Do do, theo nguyén Iy quy nap ta co P(a;) = a; véi moi . Viy P(x) = x.

Nhdn xét. Cic ban sau c6 bai dich tot, giri bai sém dén Toa soan: Vinh Phie: Lé Pirc Thdi, 8A2,
THCS Yén Lac, Yén Lac; Hung Yén: Hoang Vdn Thdi, 10A3, THPT Duong Quang Ham, Vin
Giang; Nghé An: Tdng Van Minh Himg, 9A, THCS Ly Nhét Quang, B6 Luong, Dwong Vin Minh,
9A, THCS Diang Thai Mai, TP. Vinh; Binh Pinh: Lé Pham Thuy Tién, 10 Toan, THPT chuyén L&
Quy Dén, TP. Quy Nhon; Vinh Long: Lé Minh Qudn, 11T1, THPT chuyén Nguyén Binh Khiém,
TP. Vinh Long.

HO HAI (Ha Ngi)

TOAN HQC .
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GIAI PAP: SAIOPAU?
(Dé diing trén TH&TT s 467, thdng 5 nam 2016)

Phin tich sai lim. Ban hoc sinh dd khéng chi ¥
dén diéu kién tbn tai caa C’ 1a n=3, nén khi tim
duoe n = 1 di lay két qua nay (dang I& cin loai bo
vi khéng thoa man diéu kién n>3).

Loi giai ding.

» Véin=1tacé: P(1]=[2x1+1)ﬁ[x+1}

=[] +C 22" + O] A +...+c§.2ﬁx”)(x+ 1).

mén yéu ciu bai todn).
e Véin=2tacs: P(x)=(2x* +1) (x+1)] &

= rc 2 i At L

Hé s6 ciia x* trong khai trién 1a: C}.2.2 =24 (khong

théa mén yéu ciu bai toan).
*» Véin>3tcs: P(x)=(2¢ +l)5{x+ 1)’
=(C8 +Ci20* +C2 Ax* +..+CE.2°x")
x(CR+Cx+Clx* +Clx" +..+Clx").

Hé s6 ciia x° trong khai trién la: C2.C2 +CL.2.C.
Theo bai ra ta co:
(Ci Al ar =12

e
Qw+12n=12

& (n-1)(n*-2n+72)=0 < n=1 (loai vi
khong théa mian » = 3).
Két ludn: gié trj » cdn timlan= 1.

Nhin xét, Cac ban tham gia bii niy déu phat hién ding
sai 1dm. Céc ban sau dua ra 1oi gidi ngin gon:

Ha Giang: Nguyén Binh Duwomg, 11 Toén, THPT
chuyén Ha Giang. Hung Yén: Chy Minh Huy, 11 Todn
1, THPT chuyén Hung Yén; Dwong Hong Som,
11A9, THPT
Dwong Quing Him, Van Giang. Ha Tinh: Nguyén
Quang Hing, 10A1, THPT Ci Huy Cin. Vinh Long:
Chdu Minh Khanh, 10T1, THPT chuyén Nguyén Binh
Khiém. Tién Giang: Lé Hoang Bdo, 10 Toan, THPT

chuyén Tién Giang.

Neguyén Viét Duc, Triéu Ninh Ngdn,

KIHIVI

= rong gid hoc Todn, sau khi hoc xong bai Gidi

: han cua day 56, mit hoc sinh phat biéu, khang
dinh Ii‘ing minh c6 thé chirg minh duge 1 = 0. Puge
Thiy gido mdi 1én bang, ban dé trinh bay chimg
minh d6 nhur sau:

Tacé: 1=liml=lim~
"
.[1 -3 1}
=lim| —+—+—+... +—
n 1 n H
=liml+]im}—+liml+...+]iml=ﬂ.
" H n "
Vay 1=0.

Thiy gido khing dinh cich chirng minh frén la
sai. Ban hdy chi ra ché sai gitip ban dé nhé!

LE THE THONG
(GV THPT Lé Quéng Chi, TX. Ky Anh, Hix Tink)

TOAN HOC
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Tap chi TOAN HOC va TUOI TRE S ey

BT Bién tap: 04.35121607

Mﬂﬂl&lﬂﬂﬂ(s nd Yo“fh Muguline T - Fax Phit hanh, Tr] sy : 0435121606

Email: toanhoctunitrevietnam@amail.com

BAN CO VAN KHOA HOC CHIU TRACH NHIEM XUAT BAN
| TSKH. NGUYEN CANH TOAN Chil tich Hoi dong Thanh vién
i s E : NXB Gido duc Viét Nam
GS.TSKH. TRAN VAN NHUNG MAC VAN THIEN
TS5, NGUYEN VAN VONG Téng Gidm doc NXB Gido duc Viét Nam
GS. DOAN QUYNH GS.T8. VU VAN HUNG

Phé Téng Gidm doc kiem Tong bién tip
NXB Gido duc Viét Nam
TS. PHAN XUAN THANH

PGS. TS. TRAN VAN HAO

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 DUNG, TS. NGUYEN MINH DU, T5. NGUYEN MINH I-IA
TS. NGUYEN ViEI‘ HAL PGS. TS. LE QUGC HAN, Ths. PHAM VAN HUNG, PGS. 7S, VU THANH KHIET
GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, TS. PHAM THI BACH NGOC, PGS. T5. NGUYEN DANG PHAT,
PGS. TS. TA DUY PHUONG, ThS. NGUYEN THE THACH, GS. TSKH. DANG HUNG ANG, PGS. TS. PHAN DOAN THOAI, ThS, VU
KIM THUY, PGS.TS. VU DUONG THUY, GS. TSEH. NGO VIET TRUNG. \

TRONG 5(@?\\’

o Danh cho Trung hoc Co s6 Giai bai ki trude

For Lower Secondary School %%\

Vii Hitu Chin — Ung dung vé tinh chi :
day ti s6 bang nhau. (Tiép theo ky tr @ Dién dan day hoc Toan

Giai dap dé vui ngay hé @t ;é% Nguyén Tién Tién — Mot cach phén tich

Solutions to Previous Problems

biéu thiic ding cdp béac hai hai bién va ing

Pé thi vao lop 10 THPT chuyén¥I'P. Ha Nai,

nim hoe 2016 = 2017. dung.

Huéng din giai D@ thi tuyén sinh vao @ Dién dan phuong phap giai toan

16p 10 Trudng THPT chuyén DHSP Ha Trin Quang Hing — Phép déi xing truc
N6i, ndm hoe 2016 — 2017. trong thuc hanh giai toan. (Tiép theo ky

trude)

€ &y thi Olympic Toan hoc Quéc t& (IMO) lin
thit 57 nam 2016

Chudn bi cho ky thi THPT Quéc gia

Pham Trong Thu — Giai Bit phuong trinh
v6 ti biing nhitng phutang phap théng dung.

i e oot e SHE ~ DB 61 @ Tiéng Anh qua cac bai toan - Bai 5612

Bai dich s& 9 - Tiéng Anh qua cac bai toan
€) Sailim & dau?

6 ©6 © 00

Dé ra ki nay
Problems in This Issue

T1/471 ..., T12/471, L1/471, L2/471. Giai ddp: Sai 0 dau?
Lé Thé Thong: 1 =07
Anh bia 1: Poan Viét Nam tai Ky thi Olympic Toan hoc Quéc té lan thir 57 nam 2016.
Bién tap: LE MAI ' * Mi thudt: QUOC HIEP, THANH LONG
Tri s, pht hanh: NGUYEN KHOAD]EM,NGUYEJ’IH[THUHUYE\I Thiét ké, ché ban: MAI ANH
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Bang chi Binh The Huynh - Uy vién b chinh tri, Bi th trung weng Ban chédp hanh Dang bd nha trudng nhiém ky 2012-2015
Bang clng lEnh dao Huyén ViEn Giang véi Thay va trd nha trudng

l"’"l""‘l T'rfﬂ | “— T

Cac déng chi lanh dao véi gido vién tiéu biéu trong Anh hing phi céng Pham Nggc Lan vi Thay, tré nha truéng
I& ky niém 45 nam ngay Bac Hb guri thur cho nganh gido duc trong budi toa dam nhan chimg lich sir véi thé hé tré Direng Quéang Ham

Vinh danh hoc sinh tring tuyén Dai hoc \V&n nghé chao mlrng Ligén hoan Anh ngl Duong Quang Ham
trong Bai hai Khuyén hoe lan thiy IV nhiém ky 2015 - 2020 14n thir | - nam 2015
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ThS. Nguy&n Van Thigu
Bi thwr dang Uy, Hiéu trwdng nha trirong

rueng THPT Duong Quang Ham, Tinh Hung Yén toa bén ia ngan

i i | Sang Heng, tigp giap voi thi d8 Ha NGi, noi phat tich mdi tinh duyén

khoang 8 Chir B6ng Tir -Tign Dung. By 14 manh dat co truyén

théng wan hign lau déi, noi sinh ra nhiéu anh hing hao kiét, danh nhin van hoa

lom cta dan toc. Truong duoc thanh Iap ngay 27/9/2001. Trai qua 15 ném xay

dyng véa phat trién trudng da gat hai duoe nhidu thénh tich dang khich 18, dac

bigt duge Chi tich nude tang Huan chuong lao dong hang Il nam 2011 va tro
thanh dia chi gido duc dang fin cay cia qué huong Xu Nhan.

Cac dai biéu va tap thé su pham nha truérng trong budi L&
cong bd quyét dinh bd nhiém hiéu tredng nhiém ky 2013-2018

tinh, véi nhan chimg lich sir (Gido su L& Thi - cb gai keo ¢d trong ngay Quec
khanh 2/3/1945; anh hung Pham Ngoc Lan - chién si khdng quén dau tién bén
ha may bay Mi trén bau trdi Ham Réng, Thanh Hoa), tham hoi cac ba me Vit
Mam anh hing, & nghia trang liét s7 va di tich lich sirvan hoa, . . .

Thue: hién cf
thang
h

g xa hai hoa giao duc cua Bang va Nha nudc, ngay 30
002 Hoi khuyén hoc Dueng Quang Ham duoc thanh lap do Anh
bng, nha gido Nhan dan, Gido su Duong Trong Bai lam chu tich danh

g vai Ban dai dién cha me hoc sinh, Hoi khuyén hee Duong Quang Ham

+
Trusc yéu cAu d6i moi can ban v toan dién gido duc déo tao, Truong THE, édﬁng hénh trong sudt qua trinh xay dung va phat trién cla nha trung. Tir khi
Dwong Quéng Ham phan déu dén nam 2020 tro thanh don v hang déu waﬁ thénh 14p dén nay, HI d& huy déng duoe céc 16 chie, ¢ nhan Gng hé tinh thén,

luong gido due ving Chau thd Sdng Héng, dia ehi rén dui, luyén 14 6
cac frudng £l hoc, co s day nghé trong nudc va Qudc 8 ba
tign higu qud, déc bigt 4 ngoai ngir va tin hoe, dap ung héi nha
theo sirménh, muc tigu da, Ban giam hiéu ludn quan 14 :
dign cho hoc sinh, trién khai ké hoach xay dung trudng dién hinh déi mai day
hec ngoai nglr thea A& an NNQG 2020, day hoc theo dinh hutng phét trién nang
Iy ngudi hoe va gido duc kT ndng sdng.

Trong chang duwong 15 nam qua, nha trudng thudng xuyén dugc UBND Tinh,
S0 Gido duc va Dao tao quan tam, dam bao cae didu kidn 18t nhét phuc vu hoat
dang day va hoe. B8n nay 100% céc phong hoe, phang bd man, phong ban
chie néng déu duoe frang bi may chigu, may vi tinh, . . . dap ng viée tng dung
cong nghe thang tin vao hoat dong day hoc. B3I ngli can b6, gido vién, hoc sinh
nha truéng khéng ngimg phat trién vé sd luong, chét lugng nén nhing ném qua
nha truong da thu hoach duge nhimg thanh qua dang ghi nhén: Trudng cb 66
can bd gido vién, trong dé 2/3 dat danh hidu gigo vién day gioi cac cap, hon 1/4
qigo vién cé trinh d4 trén chudn; ddi tuyén hoc sinh gioi cap tinh ludn dén dau
khdi cde truong THPT khong chuyén; nhieu nam co hoc sinh @8 thi khoa dai
hac; nha truong lién tigp duoc BY Gido duc va Dao tao x8p trong top 200 trutng
THPT co diém thi dai hoc cao nhét ca nudc. Nam 2010 nha truong dugs céing
nhién truéng dat chuin Qudc gia. Bén canh thanh tich cao vé chét luong gida
duc, nha trudng con chi trong céc hoat déng trai nghigm sang tao, gido duc ki
ning sang, 16 chiic cho hoe sinh giao luu vai cac fruéng THPT trong va ngoai

vét chét irj gid 1,866 ty dong 48 nha trudng tang cutmyg co so vat chat, vinh danh
khen thudng thay gioi, tré gidi, cip hoc bong cha hoc sinh gia dinh chinh sach va
hoc sinh vugt khd vuon 18n trong hoc tap. Héi khuyén hoo Duong Quang Ham da
dugc TW HGi khuyén hoo Viét Nam, UBND Tinh va Hoi khuy&n hoe Tinh Hung
Yén tang nhiéu bang khen va gidy khen vé thanh tich hoat ddng khuyén hoc,

M&m hoe 2015-2016 14 nam dién ra nhidu su kién, cdc ngay 18 lon cla dan tac,.
théy vé trd trudng Duong Quang Ham da phat dang cac pheng tréo thi dua va
gat héi duge nhigu thanh tich an tuong: 16 dé 1ai nghién ey khoa hoe cla gido
vién duot xép loai cip nganh; 5/8 doi tuyén hoe sinh gidi cac man véin hoa duoe
xép Nhat dong déi cap Tinh; 83 hoc sinh dat gidi trong céc ki thi chon hoe sinh
gioi cap tinh. 11 hoc sinh dat gial hoc sinh gidi Quéc gia, tang 16 gial 5o véi n&m
hoc 2014-2015.

Bat duge nhimg thanh tich dang ty hao dd, phan Ién nhe su quan tam, hd tro
clia cdc cép lanh dao, cée ban nganh, cac td chirc doan the, dac bist [2 su nd
lyc phén ddu khong ngimg cua lanh dao, giao vign, hoc sinh nha trutmg. Véi
chiang duimg 15 xay dung va phat tnén, truang THPT Dueng Quéng Ham d4 gig
tron niém tin cua nhan dan, phu huynh va cae cép lanh dao. Hudng 161 ki nigm
15 nam noay thanh Iap truang (27/9/2001 - 27/8/2016) thay va ré nha trudng
tigp tuc ddy manh hoc tap va lam theo tu lubng, dao duc, phong céch HA Chi
Minh, ra st thi dua day 181, hoc 161, chinh phus shong dinh ca i thisc mai, gop
phan d6i mdi can ban va toan dién gido duc G40 tao, ddp (mg cdng nghigp hoa,
hién dai hoa d&t nuse.






