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ai nay dua ra vai dang biéu thirc nguyén

(tirc 1a bidu thirc chira cac sé nguyén,
bién sb nguyén va lay gia tri nguyén) réi tim
gia tri 16n nhat (GTLN) hogc tim.gia tri nho
nhit (GTNN) ciia biéu thirc d6. Dya vao dang
cia mdi biéu thirc nguyén va cac diéu kién
xac dinh gia tri cia bién sb nguyén ma ta phat
hién ra cach tim GTLN hoic GTNN ciia biéu
thirc nguyén do.
Bai toan 1. Cho n (n > 2) s6 nguyén dwong
ey oy Wi 0T mai s6 te nhiént xét tcfng
Si=@—a)l’+ ({t-a)+ ..+ (t—-a). Xdc
dinh cdc gid tri ciia t sao cho tong S; cé gid
tri nho nhat .
Léi gidgi. Bién doi
S, =nf—2a; +a+ .. ta)taltal+.. tal.
batb=a ta+..ta,znvak, = nt’ - 2bt .
Ta thiy S, nho nhit < R, nho nht.

2 42
Ta bién dbi R, = nt(t—z—b]= n[t—éJ —b—.

n n) n
Do b, n khong d6i nén R, ldy gia tri khong

2 r
duong kh1 0 < ¢ < —b ; hon nita R, nho nhat
n

i b
nho nhat. Gia su —=
n

b
f=
1

¢ + u voi ¢ 13 s6 nguyén duong va 0 < u < 1
thiV,=|t—c—u|.

Xét cac gid tri cia s6 nguyén ¢ gan véi sé ¢
» Hodic t = ¢ — k véi s6 nguyén k > 0 thi
V, = k + w nho nhat khi k£ = 0, tic 1a khi
i=u;

* Hodc ¢t=c+k voi sd nguyén k> 1thi ¥, =
k — u nho nhét khi & = 1, tirc 1a khi Vo= 1—w.

khi va chi khi V; =
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Xét cac gia tri cia Vyva Vg véi gid tri cla u:
. 1. I
a) Voi u =§ thi V,=1, =5 nho nhat, lac do

liy ¢ = c hodc t = ¢ +1 déu c6 R, = — nc* — nc
nho nhat.

, 1
b) Véi 05u<5thi Vi<V, nén ¥V, = u nhd
nhét, ldy ¢ = ¢ thi R, = nc?— 2bc nho nhit.
c) Véi %< u<lthi Vi;>V,nén Vo=1—-u

nho nhit, 1dy £ = ¢ + 1 thi R, = — n(c+1)?
— 2b(c +1) nho nhit.

Tir gia tri nho nhat clia R, suy ra gia tri nho
nhit cia S,= R, + a’+ a*+ ..+ a,> .0

@ Bai toan 2. Cho n (n > 2) 56 nguyén dwong
ap, an ay, as va a\ < a < asy < ay. Thay doi
vi tri cia ay, ay, a3, aq thanh by, bs, bs, by va
xét tong

Sp=(b1— b+ (by— b3)'+ (b3 — ba)’ + (b — by)’.
Hay xdc dinh mét ddy s by, by, bs, by sao cho
a) Tong S, ¢ gid tri nho nhat.

b) chng Sy co gia tri lon nhat.

Léi gidi. Bién d6i Sy, = 2(b)* + b* + b + byd)
— 2(b1b2 T b2b3 + b3 b4 + b4b1) hay

Sy = 2(b> + by’ + bs* + by? ) — 2T, trong d6
Ty = b1by + bybs + by by + byb,.

Tir gia thiét @y < ay < a3 < a4 ta co
(as—a1) (as —ax) > O suyra ajax + aa4 >
aay + ayas va tu (as— a3)(a, —ay) > O suy ra
a1az + axay > ajay + apas.

Do d6 aja + azas > aras + axas > aya4 Taras .
a) Téng S 12 nhod nhit < téng 7} 1a 16n nhit

; TOAN HOC
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Tu gia thiét @) < ay < a3 < a4 va cac bét dfmg
thire trén tat ra dé tdng 7}, 13 1on nhét thi T}
phai chira sb hang a1a; + azas . Tiép theo xét
hai day $b ay, ap, a3, A4 VA a1, @y, Aa, A3, CUNG
do bit déng thirc trén, chon day a1, Gz, As, 33
thi tong T, la lém nhit. Vay tong Sy =
(a1 — @) + (a2 — as)” + (as — @)+ (a3 — ar)
14 nho nhit .

b) Téng S, 12 16n nhét <> tong T} 1a nhé nhét .
Tu gia thiét va cac bit ding thirc trén rit ra
dé tong T, 1a nho nhét thi 7, phai chira so
hang ajas + amas . Tiép theo xét hai day sb
ai, as, as, @ va a, a4, az, asz , cling do bat
dang thirc trén, chon day a, as, ay, az thi tong
T, la nhod nhat. Viy tong Sy = (a1 — a4) #r
(0'4 = ag) + (a‘2 == ag) + (a3 — al) la 16n
nhét.0)
wBai toan 3. Cho 56 nguyén k Iom hon 3.
Phén tich sé k thanh tong k=aqtat...ta,
voi #22v & Z L0 =1 2ues n).Xét t(fng
P,= ayay+ arayt azas+...t aidi .t G
Xac dinh mot day $6 ai, a,..., a, sao cho
tong P, cé gid tri lon nhdt .

Léi gii. Gia st dugc ring

Ifsaifars ...
P, =aia + aay +...F i) Tt Gty
an- 14y

<a,.Taco

< aia, T @apt . taa,t. . taant anay
=a,(a+ay+ ...+ an)= a,(k—ay).
Giastcol<a<bvoi a+b =k Taco
4ab=(a+ b} —(b—al=K-b-a
Vi 6 k cho trudc khong dbi nén hidu b — a
cang nho thi tich ab cang lon.

Xét hai trudng hop déi v6i k khin =2

* Néu k chdn, k= 2m =m + m, (m=2). Chon
a1=ay=m thi P,=m" 1as6 16n nhat .
E=Néukle, k=2m+1=m+m+ 1(m>1).
Chonal mva ax=m+ 1thi P,=m(m+1)
1a s6 16n nhit. O

Nhan xét. Trong hai bai toan 2, 3 thi Val tro

céc s trong day khong binh déng nén cén sdp
thir ty day s6 da cho roi xét tung s6 hang cua

TOAN HOC
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téng, néu gip s6 hang nao lam cho tong chua
dat GTLN (hodc GTNN) thi thay soO hang do
béi s6 hang khac kh1en téng dat dugc GTLN
(hogc GTNN) va cir tiép tuc nhu thé cho dén
khi xét hét cac sb hang.

IBai toan 4. Cho s6 nguyén k lom hon 3.
Phaén tich s6 k thanh tong k= a; + ax +...+ a,
voi n=2va a =2 =1,2,.., n). Xét tich
T, = a, as...a, . Xdac dinh mét day 56 ai,
as,..., d, sao cho

a) Tich T, co gid tri nho nhét:

b) Tich T, ¢é gid tri lom nhdt.

Loi gidi. a) Xét tich T, = a1a,...a, nhd nhat
* Néu trong tich 7, c6 nhleu hon hai thira so
thi ta thay tich hai thira s6 ab béi mot thua 56
la a+b thido (» -V -1)=1nén
ab > a+ b, lac d6 tich méi s€ khong 16n hon.
* Vay chi xét tich 7, c¢6 hai thira s6. Gia sir ¢6
2<a<h v6i a+b =k Si dung dang thirc
(*) & Bai toan 3 ta thiy Tich ab cang nhoé <
Hiéu b —a canglén. Dog;>2,(i=1, 2) nén
khi k = 2 + (k — 2) thi dwoc tich 7, nho nhét
bang T, =2( k- 2).
b) Xét tich Tn =daz..
* Trong cac sb a; khéng chon s6 4, vi khi thay
4 =2 +2boi 2.2 =4 thi tich khong d6i.

* Trong cac s6 a; khong c6 sb a 16n hon 4, vi
khithaya=2+(a-2),do2(a-2)=2a -4
> g thi tich mai s€ 1om hon.

.a, 16n nhat

* Trong cac sb a; khong c6 nhiéu hon hai $0 2, vi
néu c6 ba sb 2 thi thay ching béi hai s63 s8¢
3.3=9>8=222, luc d6 tich mé&i s& lom hon.
Vay trong cac so a, (i = 1,2,..., n) ch1 co
nhiéu nhét 12 hai s6 2, con lai gom toan sd 3.
-Néuk=3m (m>1)thi k=3+3+..+3
(gdm m sb 3) va tich 16n nhét bang T, =3".
“Néuk=3m+1,(m>1thi k=2+2+3+
3 +..+ 3 (gdm m — 1 s6 3) va tich 16n nhét
bing 7, = 22.3™".

-Néu k=3m+2,(m>1)thi k=2+3+3+..
+3 (gdm m sb 3) va tich 16n nhit bing
T,=2.3".0



$Bai toan 5. Cho hop sé k. Phan tich so k
thanh tich k = aya»...a, voi n=>2va a; =2,
(i=1,2,...,n). Xeét i‘(f;ng S,=ar+a +...+ a,
Xdac dinh mot day §6 a, a,..., a, sao cho
a) T(jng S, co gia tri ldon nhdt:

b) 7'(517g S, ¢o gia tri nho nhat.

Loi gidgi. a) Xéttong S, =a; + a» +... + a,
16m nhét

* Néu trong téng S, co nhiéu hon hai s6 hang,
khi ta thay tong hai s6 hang a + b bdi mot sb
hang ab thiab>a+bdo(a-1)(b-1)=1,
téng s& khong nhé hon. Clr 1am nhu thé.
* Vay chi xét cac tong S, c6 hai s6 hang. Gia
stk=ab=cd vbia<c<d<b.

Tacd d(c —a)=cd—ad=ab—ad=a(b—d)
<db-d)=> c-a<b-d=>c+d<a+tb.
Khi k = ab v6i a > 1 1a uéc sb nho nhét cua
hop sb k thi tdng 16n nhdt 1a S, =a + b
Cdch Idp ludn khdc khi tong c6 hai s6 hang 1a
sir dung dang thirc (*) & Bai todn 3.

b) Ta s& chira rﬁng téng S,=a;ta +... ta,
1a nho nhét khi moi sé hang a; déu 1a sb
nguyén to.

* Néu c6 sb hang 13 4, khi ta thay 4 = 2.2 béi
téng 2 +2 thi téng S, khong doi.

* Néu ton tai sb hang a, = ab 1a hop sb voi
a>2vab>3.Taco(a—1)(b—-1)=2 nén
ab>a+b+1suyra ab>a+ b, lic d6 tong
S,=aqt+tay +... ta,=ab+ta; +... +a,>
a+b+a,+..+a,=8. Tathiy S < S,. Tiép
tuc nhu thé cho téi khi trong tong dang xét
khong con sb hang nao 14 hop sd nita .

* Nhu vay khi hgp sd k ¢6 su phén tich tiéu
chudn thanh cac s6 nguyén t6 1a
k= peps..p, thi tng S, nho nhitla S, =
upi+vpy+...+1p,. 0

- Nhan xét. Trong hai bai toan 4, 5 thi vai tro
céc sb trong ddy 1a binh ding nén khong cin
sép thtr ty diy sb da cho, sau d6 xét timg sb
hang ctia tong (hodc timg thira s6 cua tich),
néu gip s6 hang nao (hoic thira s6 nao) lam
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cho tong (hodc tich) chuwa dat GTLN (hodc
GTNN) thi thay s6 d6 bai s6 khac khién tong
(hoic tich) cin xét dat dugc GTLN (hodc
GTNN) va cir tiép tuc nhur thé cho dén khi xét
hét cac sb hang (hodc cac thira $0).

BAI TAP
1. a) Hay tim céc sé nguyén duong »n dé méi
biéu thirc sau c6 gia tri nguyén duong nho
nhit, co gia tri nguyén duong 16n nhét
a)A=—-n*+9n-8;
b) B=—-2n*+23n-38.
2. Xac dinh cac s6 nguyén ¢ sao cho tong
S=—-2+@ -3+ @-5*+@-17" cob
gia tri nho nhét.
3. Cho day sb 2, 4, 9, 12. Xét tdng S, = (b —
by)* + (by — bs)* + (by — ba)* + (by — by)* trong
d6 by, by, b, by 12 bbn s6 trén. Hay xac dinh
day sb by, b, b3, bs sao cho
a) Téng S, 12 nho nhiét;
b) Tong S, 1a 1ém nhit.
4. a) Cho s6 nguyén k = 18. Phén tich sé &
thanh téng k=a+a+..+a, voi n>2va
a; >1,(i =1,2,..., n). Xéttdng P, = aya, +
ara; + azas+...+ aia;i 4 +...+ apaa, . Hiy xac
dinh mot day s6 ay, ay, ..., a, sao cho téng 2.
c6 gia tri 1én nhat.
b) Hoi nhu trén voi sb & = 25.
5. Cho s6 nguyén k > 3. Phan tich s k thanh
téng k=aytar+..ta, voi n>2vaa; > 2,
(i =12,..,n).Xéttich T, = a1a...a, . Xac
dinh mot day sb ay, as,..., a, sao cho tich 7,
c6 gia tri 16n nhat tmg véi
a)k=12; b)k=14; c)k=16.
6. V&i gia thiét nhu Bai tap 5, hay xac dinh
mot day ) a, aa,..., a, sao cho tich 7,, c¢o
gia tri nho nhit Gng véi k = 14.
7. Cho hop sb k = 360. Phan tich s6 & thanh
tichk=aa,...a,v01in=>2va a;, 22,(i =1,
2,..., n). Xet téng S, = a1+ a+..+ a, Hay
xac dinh mgt day s ay, as,..., a, $ao cho
a) Tong S, co gia tri lon nhat;
b) Téng S, ¢o gia tri nho nhat.

TOAN HOC
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HUGNG DAN Gik1 OE THI TUYEN SINH VAO LGP10
TRUONG PAI HOC SU PHAM TP.HO CHi MINH

VONG 1
Cau L. a) A'=(m—-2)>+3>0 voi moi meR.
b) Theo Pinh li Viete ta co
X +x2=2(m-3), xx;=-2(m-1).

11 {x1x2¢0
Nén —+—=xx, &

X X (X +2x2) (1= xx,)=0
m—1%£0 =3

| 1
2(m-3)2m-1)=0 m=

5.

Ciu II a) Ban doc tu vé do thi.

b) PT hoanh d¢ giao diém cua (P) va (D) la
x? 1

_ZX_E < (x-1)2=0, cé nghiém kép x =1,
X

nén (P) va (D) tiép xtic nhau tai diém M[l;%}

X+ xy+y+\]5_ 2y

Caulll. a) M=
x-y Jx=\y

Ny 2y Nx-dy
LR T T
Viayvoix>0,y>0,x=ythiM=1.

b) Goi ban kinh hinh tron tim 4 1a x (0 <x <5,
tinh bang mét) thi ban kinh hinh tron tam B la
5 —x (mét). Taco PT

2 +m(5—x)2=13,481 < x?-5x+5,76=0

Pdp 6. 3,2m va 1,8m.

14
x+y—2T x+2y_
4 —
x+y—2_x+2y_

¢) Bién d6i HPT thanh

=v (voiu#0,v=0).

roi dat 7

x+yh2_ x+2y

Ddp so. (x;y) = (2;1).

TOAN HOC |
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Cau lV. la) Taco AMH = ANH =90°, suy ra
AH?>=AM.AB va AH?=AN.AC. Do d6
AMAB = AN.AC.

b) Tir AANMen A4BC (c.g.c) = ANM = ABC
= MBC+MNC=180°. Viy ti gidc BMNC
noi tiép.
2)a) Tacd AIN=2A4MI, AOH=2ACO,
ma AMI=ACO (do tir gidc BMNC noi tiép)
nén AIN=AOH, dan dén DIH +DOH =180°.
Viy tir giac ODIH ndi tiép.

Al AO

b) Tir AAID en» AAOH (g.9) = — ="
) (g.2) TN

Ma AI=%AH; AO=%BC suy ra

| _BC _HB+HC_ 1 1
AD AH?> HBHC HB HC
3) Ta ¢6 PKM=ANM=MBC nén tir giic
PKMB noi tiép. Suy ra PKB=PMB=ACB.
Do d6 tor giac AKBC ndi ti€p. Suy ra
BKC=ABC=90°.
4) Ta c6 BC?*=AB*+AC? = BC = §;
! = - + - =>AH=48.
AH? AB? AC?
Goi J la tam duong tron ngoai tiép tam gidc
BMN thi tir giac AIJO la hinh binh hanh. Suy

raOJ= %=2,4.




Tam giac vuéng OBJ cé

Taco

JB=0B+OF=5+24= 72659 JB=

Vay ban kinh dwdng tron ngoai tiép tam giac

\/769
5

J769

BMN la
VONG 2

Caul. 1) PK x # 0 va x—lzo. Bién dbi PT
X

3. 1
thanh x—l+,fx—l—2:0 roi dat y:‘/x——
x X x

(véi y > 0) ta duogc y2+y-2=0 <y =1 (do

v =0). Tirdo Jx—]— =1 < x2-x-1=0.
x

\/_l+\/_}
2

2
2) Tir -3 +8a=9 < (a—1)3+5a-8=0 (1)
b3 —6b2+17b=15 < (b-2)3+5b-7=0 (2)
Cong theo vé cua (1) va (2) dugc

(a—b)} +(b-2)3+5a+5b-15=0
& (a+b-3)((a-1)>—(a—1)(b-2)+(h-2)*+5)=0

Vay tap nghiém cta PT 1a §= {

< a+b-3=0 (do biéu thirc trong ngoic thir
hai luén duong). Vaya + b= 3.
Caull. 1) Taco 441=327% va
S(m+n)?+mn=5m-n)?+21lmn: 441,
Suy ra Xm-ny:3 (vi 2lmn:3) = (m-n):3
= 5(m-n)?32. Do d6 21mn:3*= mn: 3.
Ta cod (m—n):3 va mn:3 suyra

m:3,n:3 = mn:9 (1)
Lap ludn tuong ty suy ra mn : 49 (2)
Tur (1) va (2) suy ra mn:441.
2) Goi day s6 tu nhién lién tiép la
nn+l,...,n+mneNmeN"). Tacod

n+n+l+...+(n+m)=180

< (2n+m)(m+1)=360.
Nhan xét 2n+m va m + 1 khac tinh chén 1¢,
m+1>2, 2n+m>m+1 (khi neN").

m+1 3 <] 8 9 15
2n+m | 120 | 72 45 40 24
Dan dén
m 2 4 7 8 14
n 59 34 19 16 5
C6 5 day s6 thoa méan yéu cau bai toan.
. 3 a?+b? ;
Cau III. Ap dung BDT ab< , tacd
2 2
(x+y)(1+ 1)< (x+y) ;(ny)
_(1+x2)(1+y?)+2x2y
2
2 2 2 2
¢ GOy,
Ping thire xay rakhix =y =1.
2) Taco
24 p2
P:[a +b _2J+ Jab 1).s
ab a+b 2] 2
2
2 \/E + \/E 1
N I Chal) IS Y
ab 2(a+b)| 2
Ap dung BDT Cauchy, ta co
Ja+b): 1 >z;\/E 1
ab 2(a+b)  ab  2(a+b)
8 1L 15 N
a+b 2(a+b) 2a+b)

Do do PZ%. GTNNcua P la % khi a = b.

Cau IV. 1) Ban doc ty vé& hinh.

a) Van dung tinh chat duong phan gidc trong
tam giac.

b) Piém A di dong trén duong tron ¢d dinh
duong kinh /D (trong d6 D ¢ ngoai doan BC

sao cho @zz).
DC

2) a) Hai duong tron (7), (J) tiép xtc voi AC
tal Twa L.

TOAN HOC
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(Thoi gian lam bai: 150 phiit)

Cau 1. (4 diém)
Cho biéu thirc

pe -1 . x#8 || 3yx=1+1 1
3+\/;c—1]10—x 1 x=3Jx=1-1 Jx-1)

1) Rat gon P.

2) Tinh gia tri caa P khi

x_{/3+2\/§w4’3—2\/5
\3-2v2 V34227

Cau IL. (4 diém)

Trong cung mot hé toa do, cho duong thang
d: y=x — 2 va parabol (P): y = —x*. Goi A va
B la giao diém cua d va (P).

1) Tinh d6 dai AB. \
2) Tim m dé dudng thing d y = —x + m cat
(P) tai hai diém C va D sao cho CD = AB.
Céu I11. (4 diém)

2
x—+x:2
1) Giai hé phuong trinh Y
P pine
x 7 2

2) Tim nghiém nguyén cua phuong trinh
2x8 + y?2 —2x3y =320.

Cau V. (6 diém)
Cho tam giac nhon ABC c6 AB > AC. Goi M
la trung diém cua BC; H la tryc tdim; 4D, BE,
CF la cac dudng cao cua tam giac ABC. Ki
hiéu (C)) va (C,) lan lugt 1a duong tron ngoai
tiép tam giac AEF va DKE, véi K la giao
diém cua £EF va BC. Chung minh rang
1) ME l1a tiép tuyén chung cua (C)) va ().
2)KH L AM.
Céu V. (2 diém)
V6i 0 <x; y;z<1. Tim tit ca cac nghiém cua
phuong trinh

x y z 3

+ + = -
l+y+zx l+z4+xy l+x+yz x+y+z

THANH LOAN (Ha Néi)

(Stru tam va gidi thiéu)

HUONG DAN GIAL... (Tiép trang 5)

Ta co IT/IJK,
IFI/IEJ nén

Al _IF _IT
AJ  JE JL

Ma JE=JL

nén /F = IT.

Suy ra F € (1).

b) Theo tinh

chat cua hai

tiép tuyén cat

nhau c6

BD=CE

(_AB+BC—ACJ
= 5 .

Do d6 MD = ME.

TOAN HOC |
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Vi —M—D-=£=1 nén MI//EF.
ME IF

Tir d6 MI di qua trung diém cua doan 4D.

Céu V. Phén chia 625 sb tu nhién di cho
thanh 311 nhém nhu sau: 310 nhém dau mdi
nhom gbm 2 sb cé tong bang 625 dang (a ;
625 — a) vi a # 49; a= 225; nhom 311 gdém 5
s6 chinh phuong la {49; 225; 400; 576; 625}.
Néu trong 312 sb duogc chon khoéng cé s6 nao
thudc nhom 311 thi theo nguyén tic Dirichlet
phai cé it nhét hai s6 thuéc cing mot nhém
trong 310 nhom dau. Hai sé nay cé tong bang
625. Mau thudn véi gia thiét.

Viy chic chin trong 312 sé dugc chon phai
c6 it nhat mot sb thuéc nhom 311. S6 nay la
s6 chinh phuong. Bai toan dugc chimg minh.

NGUYEN PUC TAN (TP. Ho Chi Minh)



cnua"n bi

, cho ki thi

tot nghiép THPT
va thi vao

Pai hoc

DANG 1. PUONG TRON VA TIEP TUYEN
e Puong tron tdm I(a;b), ban kinh R ¢6 PT
(C):(x—a)’ +(y-b) =R".
e Tiép tuyén vai (C) tai diém M(x;n)e(C)
o6 PT 1 |
(X —a)(x—a)+(yo—b)y—b)-R? =
e Puong thing A:Ax+By+C=0 la tiép
tuyén cia (C) < d(I;A)=R.
* Thi du 1. Cho duong tron
(C):x?+y*—2x+4y-20=0
va hai duong thang
d :2x+y-5=0,d,:2x+y=0.
Ldp phuong trinh duong thang tiép xiic véi
(C) tai A va cit d,, d, lan lwot tai B va C
sao cho B la trung diém cua doan thang AC.
Loi gigi (h.1) Ly dbi ximg duong thing d,
qua d, ta dugc duong thangd, :2x+y—-10=0.

Hinh 1

Do d,//d, nén suyra Aed;.

Toa do diém A thoa mén h¢ PT

{2x+y 10=0 <:::{)c=4,y:2
x2+y?—2x+4y—-20=0 x=06,y=-2
= A(4;2) hodc A4(6;-2).

NGODUCTHODUONGMINHCHAU

DD: 0986885389

IVIOT SO DANG TOAN
VE DU'ONC TRON

NGUYEN THANH HAI
(GV THPT Triéu Son 4, Thanh Hoa)

o V&i A(4;2) thi PT tiép tuyén tai 4 1
3x+4y-20=0.

® VGi A(6;-2) thi PT tiép tuyén tai 4 a
x—-6=0.0

* Thi du 2. Cho duong tron

(C): x2+y?—6x+2y+6=0

va duong thang d:2x—y+1=0. Tim diém

M ed sao cho tir M ke dwoc hai riép tuyén

dén (C) cdc tiép diém la A, B, biét rang duong

thang AB di qua diém N(2;-1).
Loi gigi. Puong tron (C) c6 tam [(3;-1) va
R=2. Do Med nén M(a;2a+1), suy ra
MI? =5a? +2a+13. Taco
MA? = MI? — 142 =5a% +2a+9. Pudng tron
tim M diqua 4,B coPT la
(x—a)2 +(y—2a—1)2 =5a>+2a+9.
Mit khac 4,Be(C) nén toa do diém 4, B
thoa man hé PT:
(x—a)2 +(y—2a—l)2 =502 +2a+9
x2+y?—6x+2y+6=0
suyra (6—2a)x—(4a+4)y+2a-8=0.
PT duong thing AB c6 dang
(6—2a)x—(4a+4)y+2a-8=0.
Vi 4B di qua N(2-1)nén tim dugc a =—4.
vay M(—4;-7).0
*Thi du 3. Cho duong tron (C) co phuong
trinh (x— 3)2
d:x+y+5=0.Tim diem M ed sao cho tir
M ké dwoc hai tiép tuyén dén (C) véi cdc riép
diém la A, Bva doan AB c6 dé dai lén nhat.

+(y- ])2 =4 va dwong thing

. TOAN HOC
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Lai gidi. (h. 2)

B

Hinh 2
Puong tron (C) c6 tim /(3;1) va R=2.
Do M ed nén M(a;—a-5)

MI? =2a> +6a+45. Goit H=AB n MI ta ¢6
MA? = MI? —]4? =2a* + 6a+41.

. I 1 , _ 2a*+6a+45
Tu = + = =
AH? AP AM? 4(2a* +6a+41)
= AB* =4A4AH? =1+—4——.
2a* +6a+41

Pé AB 16n nhét thi 2a? + 6a + 41 nho nhat.

Khi d6 a=—>. Vay M(_—?’;——?]. .
2 z' 3

DANG 2. PUONG TRON VA DAY CUNG

e Gia st H la trung diém cua day cung AB

thi (h.3)
IH 1 AB,
d(l;a)=1H
_ g2 _4P°
4 M H a
e Phuong tich: S oAN__ 7B

Posry = MAMB=IM? —R*.  Hinh 3

* Thi du 4. Cho dwong tron (C) co phuong
trinh (x + l)2 +(y- 2): =9 va diém M(2:3).
Viét phuong trinh dwong thang A qua M cat
(C) tai A va B sao cho MA* + MB? =18.

Loi giai (h.3) DBuong tron- (C) c¢oO tam
I(~1;2) va R=3. D& thly M nam ngoai
duong tron nén

MAMB=M[?>-R*>=10-9=1.
Theo dé bai c6

TOAN HOC
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MA* + MB* =18
MAMB=1
PTA:a(x-2)+b(y—-3)=0 (a®>+b*>0).

2
T d(1;A)=,[R? —% =5, suyra

=(MI-MB)' =16=> 4B = 4.

3a+2

Bar?¥ _ 5 2 +3ab-262 05
va* +b°

PT hai duong thing thoa man yéu cau bai
toanla 2x-y—-1=0, x+2y-8=0.0

a=-2b
b=2a.

* Thi du 5. Cho hai duwong thang

d:4x-3y+14=0,d, :3x+4v+13=0 va diém
M(-2;2).
(C) di qua M tiép xiic d, va cdt d» theo ddy
cung AB =8. d

Viet phuong trinh duong tron

| M
Léi gidgi. (h.4) y

ViM ed, nén M1a
tiép diém cua (C) va d,. | 1Ly,
Do d, L d, nén

d(I:dy) =d( Md) B
—6+8+13] 3 d, —_—
= —— = 3. n
V9+16

R =14 =

AB ’ 2 {42 2

Puong thing /M di qua M va vudng goc
voi d, co PT

IM:{X=_2+4I:>](—2+4t;2—3t).
y=2-3t

Tacdé IM=5<162+9 =5. Tim duoc
t=1 holdc t =-1= 1(2;-1) hodc I(-6;5).
Vay c6 hai duong tron thoa man voi PT la
(x—2)2 +(y+1)2 =25; (x+6)2 +(y—5)2 =25.0
* Thi du 6. Cho dwong tron

(C): x*+y?—4x—-4y+4=0
va dwong thang d:x+y—-2=0cdat duong
tron (C) tai hai diém phan biét A, B. Tim
diéem M e (C) sao cho chu vi tam giac MAB
[ém nhat.



Loi giai (h.5) Puong tron (C) c¢6 tam
](2;2) vabankinh R=2.

Do 4B khong
do61 nén chu vi
tam gidc MAB
lon nhat khi
M4+MB lon
nhat.

Ma MA+ MB

< 2ME +MB)

nén ta di xét tong MA? + MB?.

M

2
"

Hinh 5

d

Trudc tién ta thdy M phai thude cung 16n 4B .
Liy M bat ki thuéc cung 16n 4B cia (C).
Dit MIA=u, MIB=v va AIB<m thi

MA? = 142 + IM? —2IA.IM cosu

= MA? =8-8cosu.

Tuong tu MB? =8—8cosv.

MA? + MB? =16 —8(cosu +cosv)

u-+v Uu—v

=16-16co0s coSs
2

u—v
0s
2

u-v
2

—i6—iGeos—208

—

= 16+16.cosA—;’B.cos

P

A
s16+16.cos¥.

DPing thic xdy ra khi cosu—;v— =1
& u=ve> MA=MB, hay M la diém chinh
gitra cung lon 4B.

Puong thing qua /(2;2) va vudng goc voi
d coPTla x—y=0.

Toa d6 diém M can tim thoa min hé PT

{x~y =0
x?+y?—4x—4y+4=0
x =y =2-++/2 (thoaman do M thudc cung 16n)
L: »=2-2 (loai, do M thudc cung nho)
Vay M(2+J§;2+J§). m

DANG 3. PUONG TRON VA MOT SO
VAN PE LIEN QUAN PEN TAM GIAC
*Thi du 7. Cho tam cidc ABC vuong o A,
B(L.1). Duong won dwong kinh AB co
phuong trinh (C): x>+ y* —4x—2y+4=0 cat
canh BC tai H sao cho BC =4BH . Tim toa
do dinh C . C'1
Lai giai. (h. 6)

buong tron (C) co

tim /(2;1) va ban

kinh R=1. ' i
Vi 4 va B d61 xiung

nhau qua [/ nén
co A(3;1). A ! B
Do AC L IB nén PT

Goi C(3;¢) thude dudmng thing AC.

Tir BC = 4BH tim duge H(%;CZSJ.

Do H €(C) nén

2 2
[3) +(i+“3} —6—%§+4=0c{c‘1+2‘/§

D 4 e=1-94/3,
Vay c6 hai diém C thoa man 1a

G (3;1+2J§), C2(3;1—2J§). 0

*Thi du 8. Cho tam giac ABC c¢o duong

phdn gidc trong goc ABC va duong trung

tuyén ké tur B lan luot co phirong trinh
dix+y=-2=0, d, :4x+5y-9=0.

Biét M(Z;%} thuéc canh AB va bdn kinh
duong tron ngoai tiep tam giic ABC la
le—s. Tim toa do cdc dinh A, B, C.

Loi gigi (h.7) 5

vC"

N
A4 \ \d
4 “ Hinh 7

TOAN HOC
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Toa do dinh B la nghiém cua hé PT:
{x+y—2=0 @{iillﬂB(l;l).

4x+5y—-9=0
Goi M' 1a diém d6i xtmg ciia M qua d,. PT
MM':2x-2y-3=0.Goi H=MM'nd,, toa
do diém H thoa méan hé PT

2x—2y—3=0:>H z’l .
x+y-2=0 4 4
Do H latrung diém cua MM ' nén M'(%;O).
Duong thang 4B diqua B va M néncéd PT

la AB:x+2y—-3=0.

Puong thing BC di qua B va M' nén co
PT 1a BC:2x+y-3=0.

Got a la gbc gifra hai duong théng AB va
|2.1+1.2|

BC, ta co cosaA——\/T —, suy ra
SinABCz

V1 —cos? :g.

T dinh li sin trong tam gidc ABC c¢o

AC
2R Se——muy

sin ABC
Do AeAB, CeBC nén A[a;?’—za], C(c;3-2¢).

AC =3,

Trung diém ciia AC 1a N[ﬂ;g_a_%).
2 4
a-4c+3=0

a—4c+3=0 a=5¢c=2
“le—a)=9 T la=-3,c=0.

THONG BAO g

Khi a=5,c=2 ta duoc A(5;
(thoa man).

Khi a=-3,c=0 ta dugc A(-3;3),C(0;3)
(loal, do M nam ngoai doan AB).

-1),C(2%-1)

Vay A(5;,-1), B(L1), va C(2;-1). O
BAI TAP
1. Cho dudng tron
(C):x2+y*-2x—-4y—-4=0,

dudong thang A:x+y+5=0 cat (C) tai hai
diem A va B. Viét phuong trinh dudng thing d
tiép xic voi (C) tai M va cat duong thing A tai
N saocho MN = AB.

2. Cho duong tron (C):(x—2)" +(y=3)" =10 noi
tiép hinh vuong ABCD . Tim toa d¢ cac dinh cua
hinh vuéng, biét canh 4B di qua M(-—3;—2) va
diém A c¢o6 hoanh d6 duong.

3. Cho tam giac ABC ndi tiép dudng tron
(T):(x=1)" +(v+2)° =5, ABC =90°,
A(2:0) va S,pc = 4. Timtoa d6 diém B

4. Cho dudng tron (7)) ngoai tiép tam giac ABC
cod A(O;S),B
duomg thing d:x—y—1=0. Trgc tim H ¢6

hoanh d6 bang 3. Tim toa do diém C, biét C ¢6
hoanh d¢ duong. Viét phuong trinh dudng tron

(7).

5. Cho dudng ton (C):x?+(y+1)*=2 wva
duong thang d :x—2y—4=0. Tim toa do diém
M ed sao cho tr M ké hai tiép tuyén MA, MB
(A, B latiép diém) 61 (C) dé Spp =1.

(3;*4). Trong tim G nim trén

e Moi ban doc lién hé thu tir, bai v& qua dia chi Email mdi :

toanhoctumtrewetnam@gmall com
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Tl seibe TRUGC Kl THI

PE SO 4
(Thoi gian lam bai: 180 phit)
PHAN CHUNG

Cau I (2 diém)

Chohamsd y=x"—6x’+9x+1 (C)

1) Khao sat su bién thién va v& d6 thi cua
ham so (CO).

2) Tim trén truc hoanh diém A sao cho tam
giac voi ba dinh 1a 4 va hai,diém cuc trl cua
ham so (C) ¢6 chu vi nhoé nhat.

Cau I (2 diém)
1) Tim nghiém xe(O;gj cua phuong trinh

cosbx(1+2sinx) + 2cos’x = 1 + 2cosSxsin2x .
2) Giai phuong trinh
4(x —1)(logs (x + D +logs(x+2))=5x-2.

Cau III (1 diem) -
Tinh tich phin /= .[x(

+sin2x]dx.
x2+1

Cau IV (1 diém)

Cho lang tru dimg ABC.A'B'C'. bay ABC la
tam gidc vudng tai 4 voi AB = a, AC = 2a,
AC' tao v6i mat phing (B'C'CB) mét goc a.
Mat phang di qua 4 va vudng goc v6i B'C cit
BC tai H, cat CC' tai E. Tinh thé tich khéi
chop A'HAE.

Cau V. (1 diém) Cho a, b, ¢ 1a cac s6 thuc
duong thoa man diéu kién o’+ b* + ¢* = 3.
Chtng minh ring

a’ . 2b3
b -2h+3 A +a:-2a-3c¢c+7
3
. 3c <§
at+bt+a?-2b*-6a+11 2

PHAN RIENG
(Thi sinh chi dwoc chon mt trong hai phin A hodc B)

A. Theo chwong trinh Chuin

Céu VIa (2 diém)

1) Trong mit phang Oxy cho A(-2; 1),
B(l ; 8); €(4 0) Goi G, H lan lugt la trong
tAm, truc tdm cua tam giac ABC. Viét phuong
trinh duong trondiqua 4, G, A.

2) Trong khong gian Oxyz cho AC1 3 2 5 3),
B33 ;4 ;-1) va mit phrfmg (P) c6 phuong
trinh 2x +y+2z+9=0.Tim toa do diém
M e (P) sao cho MA* + MB? nho nhat.

Chu VILa (1 diém)

Trong dot tap quan su, T[eu doi 1 thudce
Trung doi 11A; co 15 chién si gom 9 nam,
6 nit. Theo Iénh cua Trung doi trtrorng Tleu
ddi 1 chay tir chd nghi ra bi tap va xep ngau
nhién thanh mot hang doc. Tinh xac suat
nguoi ding d4u hang va cudi hang 14 ni.

B. Theo chwong trinh Ning cao
Cau VLb (2 diem)

1) Trong mat phang Oxy cho dudng tron (C)
¢6 phuong trinh x* + y* + 8x + 4y +16 = 0 va

duong thing (d) ¢6 phuong trinh x +y - 5= 0.

Tim trén (d) diém M, trén (C) di€ém N sao cho

O 1a trung diém cua doan thang MN.

2) Trong khong gian Oxyz cho hai duong

thang d,, ds lan lugt c6 phuong trinh

x-7 y-3 z-9 x=3 3=l
= = i dgi = - 5

1 2 5 =7 2 3
Viét phuong trinh mit cdu c6 ban kinh nho
nhit tiép xtic véi d, va ds.

z—1

d;:

Cau VILb (1 diém)

Xac suét sut béng tir xa ghi ban thing ctia Doi
tuyén béng da Qudc gia Viét Nam 1a 0,7.
Trong tran chung két gitra Viét Nam gap Thai
Lan, cdc cau thu Viét Nam da 5 lan thuc hién
stit xa. Tinh x4c suat dé doi Viét Nam ghi duoc
3 ban thing trong 5 tinh hudng st xa do.

NGUYEN QUANG MINH
(GV THPT Tran Tha D6, Théi Binh)
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HUGONG DAN GIAI PE SO 3

Cau 1. 1) Ban doc tur giai.
2) Gia sir tiép tuyen d tiép xuc véi (C) tai hai
diém phén biét A(a,a* —2a*) va B(b;b*—2b%)

véi a#b. Ta c6 phuong trinh dudomg thing
d: y=ya\x—a)+a* —2a* va
y = y'(b)(x —b)+ b* —2b2.
Suyra y'(a)=y'(b)va
—-ay'(a)+a*—2a* =-b.y'(b)+b* -2b*.
Tir d6 PT tiép tuyén can tim lay = —1.
Cau IL. 1) PT < (2sin3x—1)sinx—cos3x)=0.

2) Ham sb f(x)=4x>+2x+3 —8x—1 lién
tuc trén [—%;+ooj va
2

f(x) :OQ(Zx—%) :(\f2x+3 —%}

34413 _5-\21
4 4
Str dung tinh chat ciia ham lién tyc suy ra

xe[_éﬁ—@}uﬁ@ .m]
)

b

27 4

Cau III. Bat 1 =+/3e* -2 . Khi do
2

1=2] d |t 5|°

lt2—25 |t+5|

Sx/_a
8

9

1
5 14

Cau IV. Vs spuv = . Vi MK // (APN)

3\/§a

nén d(MK;AP)=d(M;(APN))=ME = 0
trong d6 E = MD N AN.

y(x*=y*)=7(1)
y(x+y)P? =9 (2)

x>y >0. T (2) 6 x:~3——y.Dfﬂ; Jy=t

v

(t>0),suyra y=¢* va x=;}—t2. Thay vao

Cau V. HPT <:>{ suy ra

(1) ta dugc 2 —(3-1*)*+7¢t=0. Him sb
fO)=1"-B-£)Y+7t dong bién trén
khoang (0;4o) . Tir 6 tim dugc x =2; y = 1.
Ciu VLa 1) Gia sir M(xo; o), khi @6

TOAN HOC
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2_760 +y0 +10=0.
Vi M =MB? =M*-R* =(x —1P? +(p +1)> -4
vd M e (C) nén PT duong thing 4B 1a
(%o —Dx—(2x, +9)y—-3x,—-12=0.

Ta thay duong thing 4B di qua diém cb dinh
K(%;—%}. Goi d 1a khoang cach tir O dén
dudng thing 4B thi d<OK. Vay M(?;—S—f}
Ciu V9La 2) Doded = A(1+2t;-1+1¢:2) ;
Bed, = B(l+m;2+2m;m). Vi AB song
song voi (P) va AB= J29 nén PT duodng

3 I T

thang A S hodc
4 2
A: x+1 y+2 z+l
2 4 3

Cau VILa. z = 4+3i = |z|+ | =30.
Cau VLb 1) Goi A(a;b); A thudc dudng tron
duong kinh BC nén @ +(b—-1)2 =100 (*)
Sipc =386 =60=>d(4,BC)=6 suy ra
b=17;b=-5. Thay vao (*) dugc a =18.
Pap 56.4(~8,7), 4 (8;7), A3 (=8;=5), As(8;-5).
2) Tachon VTCP cua A la

Uy = usine |=(2-30.
Goi / 1a giao diém cua d va (P), 1(1;-3;0).
Goi a la goc gitta duong thang d va mit

phing (P), sina = ﬁé\@; A 14 hinh chiéu cua /

trén A va B 1a hinh chiéu cia 4 trén d. Ta
thiy AB chinh la khoéng caich giira hai duong

=42 .
sin

Alazbic) . Tt Ae(P)IALAva IA=+42 ,
tim duoc A(5;-2;-5), A(-3;-4;5). Vay
x—5:y+2=z+5 fioae x+3 y+4 z— 5
2 3 1 2 -3 1
Cau VIL b. (x;y) € {(10g3 2;log, 3);(1; 2)}.

HOANG BUC NGUYEN
(GV THPT chuyén BHSP Ha Noi)

thing d va Ava Id= Gia sur

A:




Trong céc ki thi chon hoc sinh giéi cip THCS,
THPT wva ki thi vao Pai hoc, Cao déng ta
thuong gip bai toan gidi phuong trinh, hé
phuong trinh vo ti. Ngoai phuong phap giai
chung, ¢ tfmg bai cu thé ta ¢co thé tim ra céch

.....

Ta hdy xét nhung bai toan sau day.

I Bai toan 1. Gidi hé phuong trinh
Jm+x+m+y:18
| rrtyptl—sty ratytl-y=2

(Dai hoc An Ninh khoi A, nim 2000)

Cidch gidi thong thwong. Cong theo vé hai
PT trén cua hé ta dugc

\/;3+x+y+1+\/y2+x+y+1:10 (1)
Thé vao PT dau ta dugc x+y =8 (2)
Thé (2) vao (1) duge V2 +9+,/y2+9=10(3)
Pit r=x—4 thi x=4+¢ va y=4—¢ thé
vao PT (3) ta dugc

VP2 +81+25 ++/t2 —81+25 =10 (4)
Binh phuong hai vé ciia PT (4) va rit gon

dugc

\/(r?- +25)" — 6412 =251 (DK 1? <25)
&t + 5087 + 625 - 6417 = 625—-501% + 4
<36 =01=0=>x=y=4.
Viy hé c6 nghiém duy nhét (x;y)=(4;4).
Cdach giai sang tgo. H¢ PT da cho tuong
duong voi

\/x +x+y+l+\/y +x+y+1—10
x+y=28

<:>{\/)c-’-+9+\52+9 =10 (*)

x+y=8

LINH HOAT VA SANG TAO
TRONG GIAT

NGUYEN DUY LIEN
(GV THPT chuyén Vinh Phuc)

ﬁ:( ) ,ﬂ‘: x2+9
tiv=(»3) =i=y»*+9
d+v=(86) |la+7|=\8+6 =10.

Ap dung bét dang thirc

]+ 2+ SN2 +9+)2+9210  (**)
Tur (*)va(**) ta thdy ddng thic xay ra khi va
chi khi hai vecto #,v cung phuong, tirc 1a

©{§+;}=8©{i=i.g
Bai luyén tap. Giai cac hé phuong trinh sau
| {\/ﬂ+\[§:6
V3x+7+3y+7=8;
2){ x+l+\/yT1=4
Jx+6+ y+4 =6

3){x/;+\/;:10

Vx+24+/y+24 =14,
WIBai toan 2. Giai hé phiong trinh
X+ y- \/‘c_y =3
[
(Pai hoc, Cao ding khéi A, nam 2006)
Cdch giai thong thuong. DK xy >0, x> -1,
y>—1. Dit t = xy 20 (v6i > 0).

Binh phuong hai vé cta PT thir hai cua hé ta
dugce PT tuong duong

X+y+2+2xy+x+y+1=16 (1)
Thay xy=£,x+y=3+/xy =3+1 vao (1)
ta dugc 2vP+t+4=11-1¢

TOAN HOC

S 427 (1-2013) * Cludilre 13




0<r<l1l
i 42 +t+4)=121-22t+12
- 0<r<11 s
32 +26-105=0
Suy ra {;Cy+:}}9=6<:.>x=y=3.

Vay hé ¢6 nghiém duy nhét (x;y)=(3;3).
Cdch gidi sang tgo. PK xp=0,x2-1,y2-1.
T PT thu nh’f’lt két hop véi dicu kién suy ra
x>0, y>0.Ap dung BDT Cauchy, ta co

x+y:\/5+3£x+y

Tur PT thir hai ta c6

4=\/Eﬂ+\/yT1S\/2((x+l)+

+3=>x+y<6 (%)

(y+1))

= J2(x+y+2) £4/2(6+2) =4 (do (")
x+y=6 r+y:6
Suy ra{\[— ex=y=3.0
x+1={y+1

Bai luyén tdp. Giai cac hé phuong trinh sau

]){ x+y 2\/_ 8
x+7+y+7

(2x-+3)Var—1+2y+3) \[4y_— =2/(2x+3)(2v+3)
{H,v =4y,

x+2y-3z=4
{\/4 12 +1-4y? +/25-922 = 43;

4) ¥=2y' —by—2
y=-x3+3x+4.

@ Bai toan 3. Giai phuong trinh

x+7

3
(Thi HSG Iép 10 Vinh Phic nam 2012)
Cidch gidi thong thuwong. PK x> 7.

3x2+6x-3=

Pat 1= |*=7 > 0. Ta dugc hé PT
3x2+6x-3=t"
I
{BI2 -T=x @
bit y =x+1, hé () tro thanh
3=t | —Be=t *)
32—6=y  |(y-1)(By+3+1)=0 (**)
TOAN HQC
14 ‘ CTuditre S& 427 (1-2013)

=y
3t ==1-3y.
thay vao PT (*) duoc

Tir (**) ta duoc {

e Néu t=y

=1 £x/T3

y:—_f:l—’ két hop voi BK >0 ta dugce
=5+
’ 6 '
e Néu 3r=-3y-1 thay vao PT (*) dugc
14+ ,
:—1:6@,két hop véi PK >0 ta dugce
-7-69

6
Vay tap nghiém cua PT di cho la

{—5+\/ﬁ_ —7—\/59_}

nghiém x =

nghiém x =

6 6
Cdch gidi sdng tgo. DK x > -7. Khi do PT
3x+21

&3 +6x—3= S92 +18x—9=+/3x+21

< 9x? +21x+%9-=3x+21+\/3x+21 +i

2
= 3x+%) =(\/3x+21 +%]

2

v ”' 3’”_ c{\/aﬁl “w43 (9
=
3+ 1+- {37(4—— Vie2l =4 (%)

xz2-1 —5+\/_
*
) {3x2+5x gy T E g MR
o o XSS __7_@
(**) < 3 &S B
9x? +21x-5=0 6
(t/m PK).

Viy tip nghiém cua PT di cho 1a

{—5+\f7—37_ —7—\/@} 0
6 = 6 )
Bai luyén tdp. Giai cac phuong trinh sau

4x+9; 2) 252 +4x= [x+3‘
28 2
5 / 4
3) 27x* +18x = x+§.

1) 7x2+7x=




'Cau lac bo

DIl SAN VAN HOA PHI VAT THE
CHANHAN LOAI TAI VIET NAM

------------------------------------------------------

E <@u nam 2001 Té chic Gido duc, Khoa hoc E
s va Van hoa cta Lien Hiép Quoc (UNES- :
: CO) da bat dau xét Di san van hoa cua céc :

* nudc dé cong nhan 1a Kiér tdc truvén khau va -

© Di san phi vat thé ciia Nhdan logi. Hoi nghi :
: UNESCO hop tai Istanbul, Tho Nhi Ky nam :
: 2008 di dua ra hai danh sich vé Di san van :
. hoa phi vt thé cua Nhan loai la: :
1) Di san van héa phi var thé dai dién ciia
2 Nhan loyi;

© 2) Di san van héa phi var thé ciia Nhan loai
: can dwoc bao vé khan cap.

s Cic Kiet tdac truvén khau va Di san phi var -

s thé cua Nhan logi da duge cong nhan trudc :

: day thi chuyén thanh Di sdn van héa phi var
thé dai dién ciia Nhan loai. Cho t6i cudi nam
: 2012 bay Di san van hoa phi vat the tai Viét :
: Nam da dugc UNESCO cong nhan la Di san :
van hoa phi vat thé thuoc loai 1 hoac loai 2
 néu trén. Ban hay sap xép cac tu liéu dudi day -
¢ cho ding nhé! :
: A.Tén Disan viin hoa

Al Catru

: A2. Dan ca quan ho

P A3
: Ad.

Hat xoan

Hoi Giong

AS. Khong gian van hda cong chiéng
A6. Nha nhac cung dinh Hué

: A7. Tin ngudng thd cling Hang Vuong
- B. Dia phuong

B1. Bic Giang va Béc Ninh

: B2. Dong bang Bic bo va Bac Trung bo

------------------------------------------------------

-------------------------------------------------------

: B3. Dén Soc va DPén Phit Bong, Ha Noi
: B4. Phii Tho
: B5. Phd Tho :
: B6. Tay Nguyén (Gia Lai, Kon Tum, Dik Lik.
: bik Nong, Lam Dong) :
B7. Thira Thién - Hu¢
C. Nam duoc cong nhan
- C1.7/11/2003
C2. 25/11/2005

¢ C3. 30/9/2009. loai 1

C-l. 1/10/2009, loai 2
© (5. 16/11/2010, loai |
: (6. 24/11/2011, loai 2

2 C7.6/12/2012, loai | :
: VAN KHANH :

(() e 2 ’
»/((H’(/(I/l o
DI SAN THE G101 TAIl VIET NAM

(Dé ding tréen THTT so 424, thang 10 nam 2012)

Al B2 C8

A2 B4 C3 (hoac C3)
A3 B1 Cc7

A4 B5 C4 (hoac C3)
AS B8 Cl

A6 B7 C9

A7 B6 C2,CS5

A8 B3 Ceé

Cdc ban sau cd o1 giai ding va gui bai som duoe
nhan tang pham:

1) Nguvén Hong Nhung, 9E. THCS Vinh Tuong.
Vinh Tuong, Vinh Phuc:

2) Phan Xuan Phic, 10A2. THPT chuyén Phan
BoOi Chau, TP. Vinh. Nghé An:

3) Phan Xuan e, 11C4, THPT Nam ban 2.
Nam Pan, Nghé An:

4) Nguven Hoang Duv Thanh,
chuyén Quang Binh. Quang Binh:
5) Nguven Him Chdnh, 35 SPTA-A, Truong
CDSP Vinh Long. Vinh Long:

6) Neo Nhar Huy, 11/3, THPT Lac Long Quan.TP.
Ben Tre, Bén Tre.

12 Li. THPT

AN MINH

TOAN HOC
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CAC LOP THCS

Bai T1/427. (Lép 6) Cho a=123456789.
Hay so sanh 20129 va 2013« .

NGUYEN NGOC HAN

(Her Noi)

Bai T2/427. (Lép 7) Cho tam giac ABC (4B <AC),
voi hai duomg cao BD, CE. Bat AB=c, AC = b,
BD = h,, CE = h.. Chirng minh rang
c"+hr<b+h voimoi ne N”.

NGUYEN DUC TAN

(TP. Hé Chi Minh)
Bai T3/427. Tim céc sd nguyén duong n sao
cho 4= {%—_—EJ la mdt s6 nguyén to,

trong do ki hi¢u [a] la s6 nguyén lén nhat
khong vuot qua a.
BUI HAT QUANG
(GV THCS Van Lang, TP. Viét Tri, Phu Tho)

Bai T4/427. Tim nghiém nguyén duong cua
phuong trinh

\/JTy~\/;~—\/;+2=O.

NGUYEN VAN TIEN
(GV THCS Ldam Thao, Phit Tho)

Bai T5/427. Cho tam giac ABC vudng o A.
Hai du¢mg phén giac BD va CE cit nhau ¢ O.
Biét s& do dién tich tam gidc BOC bang a.
Tinh tich BD.CE theo a.
PHAM TUAN KHAI
(Ha Ngi)

CAC LOP THPT

Bai T6/427. Giai h¢ phuong trinh

TOAN HOC
“ CTugitpe SO 427 1-2015)

16

X 3
24—+4 =1+,|=
V3 \EM
4
24/}’?+4 =l+\/—2§~|x|.

TRAN VAN THUONG
(GV THPT Phii My, Ba Ria - Viing Tau)

Bai T7/427. Cho tam giac ABC ¢6 AB = 9,
= /39, C4 = V201. Tim diém M thudc

duong tron (C;\/i) sao cho tong M4 + MB
l6n nhit.
LE HOAI BAC
(GV THPT Nguyén Van Cu, Ba Ria - Viing Tau)

Bai T8/427. Chung minh rang v&i moi tam
giac ABC ta ludn co bat dang thirc

A B B C
tan—+tan— || tan—+tan—
2 2 2 2
+ tan£+tan£ tang-ftanﬁ
2 2 2 2
C AJ A B
+ || tan—+tan— || tan—+tan—
2 2 2 2

< 2(cot A+cot B +cot(C).

HUYNH TAN CHAU
(GV THPT chuvén Lwong Van Chdnh, Phu Yén)

TIEN TOI OLYMPIC TOAN

Bai T9/427. Cho N = 1+10+102+...+104%.
Tim chir s thir 2013 sau dau phay ¢ so thap
phan cua JN viét trong hé co s6 10.

NGUYEN TUAN NGOC
(GV THPT chuyén Tién Giang)

Bai T10/427. Tim gia tri 16n nhat va nho nhat

cua biéu thic P=a“b+b*c%c_a,
c a b

doa, b, ¢ la cac sO0 thuc duong thoa min

trong

diéu kién min{a, b, ¢} > %max {a,b,c}.

TRAN TUAN ANH
(TP. Hé Chi Minh)



Bai T11/427. Cho day ham s6 {S,(x)} dugc
xac dinh boi

1 1
S, (x) =cos’ x ——cos?3x +—cos*32x
3 32

—t [_—1) cos? 37 x.
3

Tim tit ca cac sd thuc x
) 3-3x
limS,(x) = y
4 o~
NGUYEN VIET HUNG
(Thon Viét Yén, xa Péng Ciu, huyén Gia Binh, Bac Ninh)

sao cho

Bai T12/427. Cho tir giac ABCD khong ndi
tiép. Goi A", B', C', D' theo thu tr la tdm
duong tron ngoai tiép ciia cac tam gidc BCD,
CDA, DAB, ABC. Goi A", B", C", D" theo thu
tr 1a tim cac duong tron Euler cua cac tam
giac BCD, CDA, DAB, ABC. Ching minh
rang cac tir giac A'B'C'D', A"B"C"D" 16i va
ddng dang ngugc hudng.

TRAN VIET HUNG

(S¢ GD-DT Soc Tring)

CAC PE VAT LI
Bai L1/427. Mot con lac 10 xo (46 cing cua
10 x0 k = 50N/m) dao dong diéu hoa trén truc
Ox xung quanh vi tri cén bing O. C sau
0,05s thi vat ndng cua con lic lai cach vi tri

cén bang O mét khoang nhu cii. Lay n° = 10.

Hay xdc dinh khéi luong cua vat nang do.
NGUYEN QUANG HAU

(Ha Néi)

Bai L2/427. Cho mach dao dong dién tur li

twong (hinh v&): cudn cam thuin cé hé sé tu

cam L; hai tu di¢n c6 dién dung 1a ¢, va

(voi C< C,). Ban dau khéa K dang dong,

trong mach c6 mdt dao dong dién tur ty do.

Tai thoi diém dién ap giira hai ban cua tu dién

C, dat cuc dai béng Uy thi ngét khoa K.

a) Tim ti sb &, &

giita cuong doé [} |

dong dién cuc

- 2

- =g ==
dai qua mach K
MROC WE S b 5 g g e
khi ngat khoa L

K.
b) Tai mot thoi diém sau khi da ngit khoa K,
khi ma cuong d6 dong dién qua mach c6 do
Ug GG

2 VLG +Cy)
tu dién C, ¢6 d6 16n bang bao nhiéu?

Ion 1a |i| = thi dién tich cua

¢) Sau khi ngét khoa K, tim d9 16n cuong do
dong dién tai thoi diém dién ap giira hai ban
cua tu dién C, b?ing 0.
NGUYEN MINH TUAN
(GV THPT Yén Thanh 2, Nghé An)

FOR LOWER SECONDARY SCHOOLS
T1/427.( For 6™ grade). Let a = 123456789.
Which number is greater 2012° or 2013+ 9

T2/427. (For 7" grade). Let ABC (4B < AC)
be a triangle, with two altitudes BD, CE and
AB=c¢, AC= b, BD = h,, CE = h.. Prove that

c"+hr <b"+hy foralln e N
T3/427. Find all positive integers n such that

A:[nzwLn—S]
2

is a prime number, where [a] 1s the largest
integer not exceeding a.

T4/427. Find all positive integer solutions of

the equation \/X+y—\/;—\/;+2=0.

T5/427. Let ABC be a right triangle, right
angle at 4. The bisectors BD and CE intersect
at 0. The area of BOC is a. Determine the
product BD.CE in terms of a.

(Xem tiép trang 27)

TOAN HOC
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* Bai T1/423. Tim s6 ¢6 nam chit s6 khdc
nhau abcde, biét ring abcd = (S5e+1)>%.

Loi gigi. Ta c6 (5.6+1)2 =312 =961, do d6
vi chit s e < 6 thi (Set+ 1)* < 1000, khong
thoa man de bai.

e Véi e = 7 thi (5.7+1)2=1296,
abcde = 12967 thoa man dé bai.

e Véi e = 8 thi (5.8+1)2 =1681, khong thoa
min vi ¢6 hai chit s 1.

e Véi e =9 thi (5.9+1) =2116, khong thoa
min vi ¢6 hai chir sd 1.

Vay bai toan c6 mot nghiém 13 abade=12967. O

> Nhin xét. 1) Mot sé ban 1ap luan chua diy du khi
chi xét e = 6 ma khong xét e < 6.

2) Céc ban sau c6 101 giai ding, day di:

Pha Tho: Lé Nguyén Quynh Trang, 6C, THCS Vian
Lang, TP.Viét Trl, Nguyén Kién Chung, 6A, THCS
Nguyen Quang B1ch Tam Nong, Tran Thi Van Anh,
Nguyén Ta Kiéu Trinh, Nguyen Thi Nhan, Nguyén Thi
Thity Lan, Ngé Minh Huong, Dang Thity Trang, 6A12,
THCS Lam Thao; Vinh Phie: Ta Thi Minh, Nguyén
Quang Sang, Tran Thi Mai Quynh, Pham Minh Trang,
Tran Quang Ditc, 6A1, Nguyén Xudn Chten 6A3,
Pham Viét Linh, Doan Thi Lan Anh, Nguyen Minh
Hiéu, Nguyén Gig Hudan, Tran Thanh Ting, Tran Dirc
Duy, Biii Thi Liéu Dwong, Nguyén Kim Diec, 6AS5, bé
Minh Trung, 6Al1, THCS Hai Ba Trung, TX. Phuc
Yén; Ha N§i: Tg Lé Ngoc Sang, 6E, THPT chuyén Ha
Noi Amsterdam; Nghé An: Viwong Trdn Lic, Vit Thi
Cam Nhung, Nguyén Thi Phuong Anh, Nguyén Thu
Giang, Ddu Thi Huyén Linh, Nguyén Van Manh,
Nguyén Thi Nhu Quynh A, Trinh Thi Kim Chi, 6A,
THCS Ly Nhit Quang, P6 Luong; Quing Ngﬁi:

lic do

Nguyén Thi Hanh, Nguyéanhziy Phuong, Vo Quang
Phu Thoi, 6A, Nguyén Hiéu Ngdn, 6B, THCS Hanh
Phudce, Nghia Hanh.

VIET HAI
* Bai T2/423. Tim tat ca cdc sé6 nguyén
dwong x, y, z thoa man x+3=2va 3x+1=4
Loéi gigi. Cdch 1. Do x 1a sb nguyén duong

nén 3x+1=>x+3= 47 =222 >,

Suy ra 47:27, hay 3x+1=3(x+3)-8:x+3.
T d6, c6 x+3 e U(8). Ma

x+3>4 (xeZ*) nén x+3e{4;8} :>xe{l;5}.
VGix=1thitimdugcy=2vaz=1.
Véix=5thitimdugcy=3vaz=2.

Vay (xy;52) =(1;2:1), (x5 352) =(5:3;2).

Cdch 2. Vi 3x +1 = 3x+3)—8vadox,y,z
la cac s6 nguyén duong nén ta co

4: =327 -8 3.2y =222 =8
4z =3x+122Y =x+3 P B

3.2% > 2R L3
3{222)} 2{22_y20:>22wye{0,1}.

Twr d6 clng tim dugc
(monzye (WB ey =532 O

> Nhén xét. C6 rat nhidu ban tham gia giai bai nay.
Ngoai hai céch trén, mot s6 ban gidi bing cich nhén
xét “Do x nguyén duong nén ludn c6 y = 2, tir d6 tim
duge y = 2 va y = 3. Sau d6 chimg minh y >3 khéng
thoa man yéu cu dé bai”. Xin tuyén duong cac ban sau
6 101 giai chit chg, trinh bay dep va giri bai dén toa
soan sém hon ca:

Vinh Phiic: Nguyén Hong Anh, Nguyén Thi Thuy Hoa,
Nguyén Thi Linh, Pham Hoang Ly, D6 Thi Thu
Phuong, P Thi Thuy, Nguyén Thi Thity Trang, TAl,
Pham Thi Minh Chdu, Nguyén Thi Huong, Nguyén T. hu
Ha, Pham Thi Thuy Nga, Nguyen Huong Quynh Ta
Minh Thu, 7A2, THCS Yén Lac; Pha The: Tran Minh
Hiéu, 6C, THCS Vin Lang, TP. Viét Tri, Nguyén Thi
Mai Anh, Duong Gia Huy, Lé Quoc Khanh Nguyén

TOAN HOC
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Tién Long, Hoang Son, Biii Ngoc Son, TA1, Ta Phuong
Thuy, TA3, THCS Lam Thao; Thai Nguyén: Nguyén
Thi Huyén Trang, 7A, THCS Nguyén Du; Thanh Héa:
Trinh Thi Lan Trinh, 7D, THCS Chu Van An, T.Tr
Nga Son; Nghé¢ An: Nguvén Thanh Lam, 7C, THCS
Cao Xuan Huy, Dlen Chau; Quidng Ngai: Nguyén Thi
My Chi, Phan Kiéu Chinh, Nguyén Thi Hanh, Pham
Thi My Hang Vo Tran Thiy Huwong, Vo Quang Phii
Thoi, Nguyen Ha Vv, TA, THCS Hanh Phudc, Nguyén
BPai Dwong, 7B, THCS Nguyén Kim Vang, Nghia
Hanh, Pham Quoc Trung, TA, THCS Nghla My, Tu

Nghia; TP. Hb Chi Minh: 75 Yén Khanh, 7° , THCS
Bach bang, Phuong 14, Qudn 3.
NGUYEN THI THANH
* Bai T3/423. Tim chi s6 tdn cing cua
§ =1" +22 $ P ftn Foad 2012005
Loi giai. Chia tong S thanh 202 tong, trong

dé moi tong trong 201 tong dau co 10 s6
hang, tong thir 202 ¢6 2 0 hang:

S=(1'+22 4. +10°)+ (1" +122 +..+ 200) +...
+(20017001 + 20022012 + ..+ 20102010) +
+(20112011 4 20122012),

Dé chung minh duge véi k,ne N thi n va

n*+ ¢d cung chir s6 tan cung; 3% va 7% co

chir s6 tan cung l1a 1; 2% ¢6 chir so tin cung

la 6.

Do d6 trong 201 tong dau, m01 tong déu co

cac chir s6 tan cung cua cac so hang la: 0, I,

3,4, 5 6, 6, 6,7,9. Vay chtr $0 tan cung cua

moi tong nay l1a 7.

Mt khiag 201 129 =201 14394 201 1%
20122012 = 2124502 20123+

do d6 20112011 ¢ chir sé tan cung la 1;
20122012 ¢6 chir s6 tan cung la 6. Suy ra chit
s6 tan cung cua tong S 1a chir sO tan cing cua
tong A=2017+1+6. Do A4 c6 chir s6 tan cung la
4, nén S ¢6 chir s6 tan cung la 4. O

>Nh@n xét. 1) Nhiéu ban tham gia giai bai nay. Da
s6 cac ban co 1o giai dang, cic cach giai la kha phong
phu. Tuy nhién 1o giai cua mot s6 ban con dai, mét so
lon glal sai, 1ap ludn khong chinh xéc, chang han: kh1
chir s6 tin cung cia 7 1a 2 thi n va 1" co cung chir 50
tan cung la 2, diéu nay khong dung vi véi n = 12 thi
12" ¢o chir sb tan cung la 6.

2) Céc ban ¢6 1o giai tot la:

Phia Tho: Nguyvén Dire Thudn, 8A3, THCS Lam Thao:
Quang Ngai: Vi Thi Thi, Nguvén Thiiy Phiegng, 8A,

THCS Hanh Phuéc, Nghia Hanh, Tran Thi My Ninh,
9A, THCS Nghia My, Tu Nghia; Nghé An: Ho Xudn
Himg, 9C, THCS Ly Nhat Quang, Bo Luong.

TRAN HUU NAM
* Bai T4/423. Cho ham s6 f théa man

(2)-

X

(14201 1)x2 +2\/51+2

Y'

xac dinh voi moi x khac 0.

Tinh 7(2012-+2011).

Loi giai. Cach 1. Ta co

f(lJFQJ=1+\/E)ﬁ+2.l[2-+(£J2

X
2
=[l+£} ++2011.

X

bat l+£=y thi f(v)=y?++2011. Vay
X

f(\/zolz—\/ﬁ}(\/zolz—dzm 1 )2 42011

=2012-+/2011++2011 =2012.
V2

Cach 2. Dat 1+—=y thi x =
b y—1

Khi do tir gia thiét ta co

() =1+ 2011+[2\/§.I‘%+2J:[£}
pr

y—1

2
d1+\/2011+2(y+1) V(y D® o011,
y_
Phén tinh toan lam nhu cach 1. O

> Nhin xét. 1) D& bai da duoc chinh sira ¢ s6 424, tuy
nhién nhiéu ban khong theo doi nén vén gui 10 giai
theo dé bai chua chinh stra, do d6 cho két qua chwa gon.
Ban Hoang Dirc Manh, 9A, THCS Dinh Coéng Trang,
Thanh Liém, Ha Nam di phat bidu duoc bai todn
turong tu nhu sau:

, g\ (1+V2011)¥ +3ax(a+x)+a’
Cho ham so j{l#»—] 5

X X
(a la hang so), xdc dinh véi moi x khac 0. Tinh

_f(-‘ 2012 - 2011 ) . Kévqua cong bang 2012,

TOAN HOC
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2) Tuyén dwong céc ban sau day c6 10i giai tot:

Ha N§i: Ta Mai Anh, 7TA, THCS Tam Hung, Thanh
Oai, Phi Tho: Dinh Minh Ha, 8Al, Nguyén Diic
Thugn, 8A3, THCS Lam Thao; Hai Dwong: Nguyén
Thao Nguyén, Nguyén Anh Diing, Vii Thi Thu Hién,
8A3, THCS Pha Thai, Kim Thanh; Vinh Phic:
Nguyén Thi Khanh Huyén, 9A, THCS Yén Lac, Luwong
Kim Hai, 9B, THCS Lién Bao, Vinh Yén; Ha Nam:
Ngé Trung Kién, 8A21, THCS Tran Phu, Phu Ly,
Hoang e Manh, 9A, THCS Binh Coéng Trang,
Thanh Liém; Thanh Héa: Mai Quynh Chi, 8E, THCS
Chu Van An, Nga Son; Nghé An: Pham Quang Toan,
8C, THCS Dang Thai Mai, TP. Vinh; TP. Hd Chi
Minh: Nguyén Bao Trdn, 8T, THPT chuyén Tran Dai
Nghia; Pha Yén: Tran D6 Bao Hudn, 9B, THCS
Nguyén Thi Dinh, Tay Hoa.

PHAM THI BACH NGOC

* Bai T5/423. Cho tam gidc ABC ngi tiép
duong tron (O). Tiép ruyén voi duong tfjcin
(O) tai B va C cat nhau tai T. Duong thang
qua T va song song voi BC cat AB va AC
tweong ung tai By va C,. Chung minh rang
B,()(.‘, la goc nhon.

Loi giai. Do tiép tuyén tai B va C cit nhau tai
Tsuyra BAC #90".

Ta xét truong hop BAC <90°, truong hop

ﬂfﬁ>90°, cach ching minh hoan toan
tuong tu.

O
D

B, T C

Ta cb ﬂ?—E]=/@ (cing chin ZE) va
ACB = 56',7" (ddng vi), suy ra

TBB, =CGT (1)
Tuong tu ta co @ = fCA‘a (2)
TOAN HQOC
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Tu (1) va (2) suy ra ATBB; en ATC,\C (g.g),

nén LWL} hay TB,.TC, =TB.TC, maTB=TC
B TC

(tinh chét tiép tuyén) suy ra7B.7C, =T8>  (3)

Do OBT =90° nén BT < OT, suy ra ton tai
diém D niam trong doan OT sao cho TD = TB.
Tur (3) suy ra 7B,.TC, = TD? 4)
Ta co OT L BC va BC//B,C, nén OT L B,\C,.
T (4) suy ra ADB,C, vudng tai D. Ta lai
c6BOT < B.DT, GOT <C,DT (tinh chat
gdc ngoai cua tam giac), suy ra

ﬁ"+6‘,b7’ < EBT+EBT hay ﬁ‘, <.

Vay BTOE la gbc nhon. OJ

»Nhin xét. Pay la bai toan co ngudn gdc tir bai thi
Olympic Toan Qudc té nim 1998. Tét ca cac ban tham
gia giai déu co 1oi giai diing. D6 1a cac ban sau:

Vinh Phiic: Truong Thi Hoai Thu, 9A, THCS Yén
Lac; Thanh Héa: Lé Quang Ding, 8D, THCS Nhir Ba
Sy, Hoang Hoa; TP. Hd Chi Minh: Nguyén Thanh
Phuwong, Nguyén Thi Hong Hanh, Pé Neuyén Vinh
Huy, Phan Biii Hung, Vo Phan Minh Hiéu, Trin Thi
Héng Ngoc, Trang Vi Himg, 9A1, THPT chuyén Tran
Dai Nghia.

NGUYEN XUAN BiNH

% Bai T6/423. Dung ra phia ngoai tam giac
ABC cdc tam gidc déu ABC,, BCA,, CAB, va
dung vao phia trong tam giac ABC cdc tam
gidc déu ABC>, BCA>, CAB:. Goi Gy, G,, Gs
lan lwot la trong tam cdc tam gidc ABC,,
BCA,, CAB, va goi Gs, Gs, G lan luot la
trong tam cac tam giac ABC>, BCA; va CAB,.
Chirng minh rang trong tam tam giic G,G,Gs
trung voi trong tam tam giac G4GsGe,

Loi giai. Gia sit G' va G theo thir ty 1a trong
tdm tam giac ABC va tam giac G,G,G;. Khi

46 G A+G'B+G'C=GG, +GG, +GG, =0.

Suy ra 3GG'+ AG, + BG, + CG, =0 (1)

Qua A ké dudng thing song song voi BG, cit
C\G, tai 1. Do ABC) la tam giac déu nén

AG,=Al=BI=BG, = %AB.COS?’OO.



T
, G, 3
do AABC o» AIBG, (c.g.¢), suyra —= = —.
w 2 (c.g.c), suy 1 3
Lai vi 363 =£ én IG, = CG;. Chung
minh tuong tu, ta ciling c6 /G; = CG,. Do vay

tor giac /G3CG, 1a hinh binh hanh, dan dén
1G, =— CG,. Do tir gidc AIBG, 1a hinh thoi,

nén Za+BGz =E+B—G2:]—G2. Vay
AG, + BG, +CG; = IG, +CG; =0 )

Tir (1) va (2) suy ra GG' =0, hay G = G". Do
do trong tam tam giac GG, G; trung véi trong
tam tam giac ABC. Tuong tu, trong tim tam giac
G4GsGg trung vo1 trong tdm tam giac ABC. Vay
trong tdm tam gidc G;G,G; tring vai trong tim
tam giac G4GsGg (dpem). O

)‘Nhan xét. 1) Rit nhiéu ban giai dung bai toan nay.
Hau hét cac ban deu sir dung Pinh li Con nhim (chang
han xem cubn Tuyen chon theo chuyén dé Todn hoc vi
Tuoi tré, Quyén 3, trang 173) dé chimg minh két qua
clia dé bai.

2) Cac ban sau ¢o loi gidi dtng va gon hon ca:

Ha Ngi: Mac Phuong Anh, 10A1 Tin, THPT chuyén
KHTN, DPHQG Ha Noéi, Bii Tudn Nam 10 Tin, THPT
chuyén DHSP Ha Néi: Vinh Phiic: Hoang D6 Kién,
12A1, THPT chuyén Vinh Phuc; Thai Binh: Nguyén
Hai Lmh Chi, Trwong Trung Quyét, Trinh Thi Thiwy
Duong, 11 Toan 1, THPT chuyén Thai Binh, Bii Dinh
Hicéu, 12A1, THPT Quynh C6i, Quynh Phy; Nam
Dinh: Vi Hoang Diéu, 11 Toéan 2, THPT chuyén Lé
Hong Phong; Thanh Héa: Lé Thé Son, 11B8, THPT
Bim Son; Nghé An: Lé Phi Anh, 10T2, THPT B3J
Luong I, Hoang Xudn Khanh, 10A1, Lé Kim Nhd,
11A1, THPT chuyén Phan Boi Chau, TP. Vinh, Luong
Thi Mai Huong, 12A1, THPT chuyén DH Vinh, Chu
Tw Tai, 12A12, THPT Dién Chéu 2, Tran Trung Hzeu
12A1, THPT Thai Hoa, TX. Thai Hoa Ha Tinh: Ngo
Khanh Huyén, 10T2, Nguyén Thiry Linh, 10 Toan 1,

THPT chuyén Ha Tinh; Quiang Binh: Ddng Ngoc
Tudn, 10 Toan THPT chuyén Quang Binh; Thira
Thién - Hué: Nguyen Quoc Himg, 11T1, THPT Quéc
hoc Hué; Quing Ngii: Tong Thanh Nguyén, 10TI,
THPT chuyén Lé Khiét; Binh Bmh Lé Khéic Nhugn,
10T, THPT chuyén Lé Quy Don; Bong Thap: Duong
Minh Chanh, 10T, THPT chuyén Nguyén Quang Diéu;
Lam Pong: Nguyén Vii Trung Quan, 12 Toan 1, THPT
chuyén Thang Long; Hau Giang: Md Kim Phung, 10T,
THPT chuyén Vi Thanh Bén Tre: Tir Nhdt Quang, 10
Toan, Lé Thi Minh Thaa 12 Toan, THPT chuyén Bén
Tre; TP. Hb Chi Minh: Trdn Dtrang Yén Linh, 10A6,
THPT chuyén Tran Pai Nghia; Pdng Nai: Nguyén Thi
Quynh Mai, 10T02, Pham Céng Danh, 11T0, THPT
chuyén Luong Thé Vinh. .
HO QUANG VINH

* Bai T7/423. Giai phuong trinh

3F 4+ 3 = logs (2% + xaJ+ 2% 4 32",
Loi giai. PT da cho tvong duong véi
3% 437 +logy (3%) =32+ +2% +-x+logs (2" +x).

Xétham sb f(¢)=3"+t+logst, véit>0,taco

, 1
f(r)—3‘1n3+M+1>0, Vi>0.
Do d6 ham sé A7) dong bién trén (0;+00) . Viy
PT da cho twong duong voi f3%) = 2" + 2)
SF=P+2F-2-2=0 (1)
Xét ham s6 g(x) =3"— 2" — x, ¢
g'(x)=3*In3-2*In2-1, suy ra

g’(x)=0¢>h(x)zln3—[§}x 1n2—(%)x =0.

Nhan thay A(x) 1a ham sé lién tuc va dong
bién trtén R nén PT h(x)=0 cb tdi da mot
nghiém, suy ra PT (1) ¢6 t&i da hai nghiém.

Dé thay x =0 ; x =1 la c4c nghiém cua PT (1).
Viay tdp nghiémcua PTdacholaS={0;1} O

< Nhgn xét. C6 khé nhidu ban tham gia giai bai toan trén
vadaso cho 1o gidi ding. Céc ban sau ¢6 101 giai tot:
Vinh Phiic : Hoang Dé Kién, 12A1, THPT chuyén Vinh
Phuc; Piak Lik: Nguyén Tién Manh 12 Toan, THPT
chuyen Nguyén Du; Phit Tho : Nguyén Tié ién Thinh, 12
C, THPT Ha Hoa; Nghé An: Lwong Thi Mai Huong,
12A1, THPT chuyén PH Vinh, Triwong Céng Phii, L¢
Héng bure, 11A1, THPT chuyén Phan Bgi Chau; Ha
Tinh : Dang Vin Phuc 12T1, THPT chuyén Ha Tinh;
Ha N§i: Vi Thi Thu Hzen 12T1 THPT chuyén BHSP
Ha Noi.

NGUYEN THANH HONG

TOAN HOC
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* Bai T8/423. Giad su A, B, C la ba goc cua
mot tam gidc nhon. Chitng minh rang

JCOSACOSB+JCOSBCOSC+\[COSCCOSA
cos B

)]

cosC cos A
Loi gidi. Taco
sin C =sin( 4+ B) =sin Acos B +sin Bcos 4

= tan Ccos C = cos 4 cos B(tanA +tanB)

cos Acos B tan C
= . Tuong tu
cosC tan A+ tan B
cosBcosC ~~ tand
cos A tan B +tanC~
cosCcosA tan B
cos B tanC+tan 4

Piatx=tand, y=tanB, z=tanC, v6i x,),z>0.
Bit déng thirc phai chimg minh tuong duong voi

{x+!y+lz>2
y+z z+Xx x+y

Tir BPT Cauchy cho hai s6 duong, ta ¢6
S 2x S 2o
y+z 2 /x y+z _x+y+z
N v .- Vay

2 % x+y+z x+y x+y+4
\y+z Vz+x Vx+

Dang thic xdy ra khi va chi khi
X=3y+z
y=z+xox=y=z=0

. Tuong tu

x+y+z

x+y+z

z=x+y

(khong thoa man diéu kién).

vay\/x+\/y+\/z 2.0
y+z Z+x =D

> Nhin xét. Cac ban sau day c6 101 giai tot:

Vinh Phic: Hoang Pé Kién, 12A1, THPT chuyén
Vinh Phic, Nguyén Van Cao, 11A1, THPT Sang Son,
Song Lo; Ngh¢ An: Lé Hoang Hiép, 12A1, THPT Thai
Hoa, TX Thai Hoa; Lé Kim Nha, Lé Hong Durc, Truong
Céng Phii, 11A1, THPT chuyén Phan B§i Chéu, TP Vinh;
Ha T‘nh Duong Hoai Nam, 10T1, THPT chuyén Ha
Tinh; Dong Nai: Pham Vin Mmh 12 Toan, THPT

TOAN HOC
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chuyén Luong Thé Vinh, TP Bién Hoa; Long An: Chu
Thi Thu Hién, 11T, THPT chuyén Long An.

NGUYEN ANH DUNG
% Bai T9/423. Tim s6 nguyén dwong n lom
nhat (n 2 3) sao cho ton tai mét ddy gdc $6
nguyén dwong a\,ay, ..., a, thoa man diéu ki¢n
al +1

Ara +1= , ke{2,3,..,n—-1} (1)

apy +
Loi gidi. (Theo da sd cac ban)
Ta chung min,h n < 4. That vay, néu ton tai
mot day céc‘ s0 nguyén duong a,,a,,as,as,0s
thoa man diéu kién (1) thi

a§+l:(a1+1)(a3 +1) (2)
ai +1=(a +1)(as +1) 3)
a2 +1=(a, +1)(as +1) (4)

Ta chiing minh cac $6 aj,a,,a; déu chin.
That vay, nfu a lé thi a 1é& va
@ +1=2 (mod 4) nén tir (2) suy ra a, chan,
mau thuén véi (3). Vay a, chin. Tuong tu, ta
cling ¢ a, chan. Khi do, tir (2) suy ra a
chan. Tuong tu, cling ¢6 ay,as chan.

. . ai +lia;, +1 5
Tur (2) va (3) suy ra {azz +15aj 1 56;
nén

a22+a32=(a32+1)+(a§—1)5a2 +1 (5"

{a§+a§ =(a3 +1)+(a? —1)ia; +1 (6"

Ta chimg minh rang khong ton tai cip sO
chan (a;,a;) théa min (5)-(6) (hay (5-(6").
Néu d 1a UCLN cua a,+1 va a;+1 thi d Ié
va 1a udc cia a?+1+ai+1-(ad+ai)=2

nén d=1. Suy ra a?+a? chia hét cho
(a> +1)(a +1) nén ton tai k e N"dé
a +ai =k(a,+1)(as +1) (7)

Goi 4,,a; 1a cip sb chin thoa man (7) v6i
4, > 4;va @, +a; nho nhat. Khi d6 PT

x2 — k(@ +D)x+a3 —k(a,+1)=0
6 hai nghiém &,,a'y. Vi ai —k(a+1)#0
nén a', #0. T hé thirc



(& +1)(a"2+1)=da'y+a, +a'y+1=3a3 +1
nén suy ra a';chin va duong. Vay cip
(G'2,4) ciing la sb chén thoa man (7).

Theo dinh li Viéte, ta c6

ai +1 +I 5 2 o i
= Sa = d,<a,

diéu nay din dén a4, +a'y, <a,+a,, mau
thuin v&i 4, + 4; nho nhat. Vay n<4.

Véi n=4, =4, a, =33,
a; =217 vd a, =1384 thoa man diéu kién
bai ra.

ta chon bd sO g

> Nhin xét. Nhiéu ban da biét sir dung phuong phép
trén (thudng goi 13 phuong phap "gen") dé giai. Da s6
giai theo cach da trinh bay. Cac ban sau déy co 101 gii
dung: Ha Tinh: Nguyén Mdu Thanh 12T1, THPT
chuyén Ha Tinh; Thira Thién - Hué: Nguyen Quoc
Hing, 11T1, THPT chuyén Québc hoc Hué; Nam Dinh:
Tran Pai Tan, 11A1, THPT chuyén L& Hong Phong;
Nghé An: Lé Hong Pire, Lé Kim Nhd, Nguyén Vin
Son, 11A1, THPT chuyén Phan Bi Chiu; Lé Hoang
Hiép, 12A1, THPT Thai Hoa; Phu Yén: Lé Nhdt
Théng, 12T, THPT chuyén Lwong Vian Chanh; Thai
Binh: Nguyén Hai Linh Chi, 11T1, THPT chuyén Théi
Binh; Vinh Phic: Hoang Po6 Kién, 12A1, THPT
chuyén Vinh Phuc.

NGUYEN VAN MAU
* Bai T10/423. Cho p la s6 nguyén té lon
hon 3, n la s6 nguyén dwong sao cho cdc SO

p-L p, n, n+ 1 tung déi mot khong co woc 56
chung lon hon 2. Chung minh rang phwong
trinh sau khong cé nghiém nguyén duwong x, y
XP 14 xP 24+ +x+2=ym! (1)
Loi gidi. Phan chimg. Gia st ton tai cic sb
nguyén duong x, y thoa man phuong trinh (1).
Truong hop 1. Voix=1.Tu (1)=p+1= y!
= p=pt-l=-D02+ P+ +y+l)
= y-l=Ly"+y~'+. . +y+l=p,vipla
s6 nguyén té va y” + y»! Fetpdd 2
Suyray=2vap= 2" -] (2)
Ki hi¢gu AeN' 1a s nho nhit thoa
min 2" —1:p. Vip>3suyrah >3 Chuy
Vm e N, 2n—lip< mih T (2) suy ra
n+1:h. Theo Dinh li nhé Fermat 271 —1:p

1):h, voi h = 3.
<2,
Truong hop 2. Xét x > 1. Tu (1) suy ra

xP V4 xP 24+ x+1=yrl -1

= p—1:h. Do d6 (n+1,p—
Mau thuin véi gia thiét (n+1,p—

gL
= I —=(y-
x-1
Xét ¢ la wée s& nguyén t6 bét ki cia
XP=1

x-—1

Dyr+yi++y+1) (3)

xP P+ xP2 4  +x+1=

xtg = x9'-1ig (theo Dinh li nho
Fermat). Két hop v6i x? —1ig, p 1a s6 nguyén
td, ta suy ra hodc g—1:p hoic x—1lig. (Ki
hiéu & 1a s6 nguyén duong nhé nhét thoa man
xk-1ig = pk = hoick=phoick=1va
ta cling ¢6 g —1:k).
Néu x—1ig thi x> +xP2+x+1=p (mod q)
= pig = p=gq. Tém lai, véi tit ca cc udc

r—1

Z n z S, 3 - <
sO nguyén to ¢ cua thi hodc g = p hodc

x—1
g =1 (mod p).
Do d6 két hop véi (3) ta ¢b ca hai s6 y—1,
3" +y™ +_+y+1 hodc chia hét cho p hoic
ddng du véi 1 (mod p).
Truong hop2.a) y—1:p = y=1 (modp)
= y"+y*l+..+y+l=n+1 (modp);
n+1} p vitheo gia thiét (n+1,p) <2;
n+1=1 (mod p) vi theo gia thiét (n, p) < 2.
Nhur viy truong hop nay khong xay ra.
Truong hop 2 b) y—1=1(modp)= y=2 (mod p)
=Syr+yl++y+1=27 42 4241
=271 -1 (mod p).

Ta c6 o 2 —1/p wvi 2r'-1p va
(n+l,p—-1)=2.

o) 271 —1=1 (mod p) = 2 -2=2(2"-1):p
— 27 —1! p. Khing dinh nay khong xay ra, vi

(n,p—1)<2. Bai vdy gid sit phan chung vé
su ton tai x,y € N* thoa man phuong trinh
(1) 1a sai. Khing dinh cta bai toan di dugc
chirg minh. O
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»Nhién xét. Day la bai toan s6 hoc hay, kho, co nhiéu Ii
luan co ban cua s6 hoe. (Do so xuat, dé bai cii co mét sd
chd khéng chinh xac. Toa soan thanh that xin 16i ban doc).

NGUYEN MINH BUC
* Bai T11/423. Giai hé phwong trinh

\j’sz +2xy+2y? +\/ 2x% +2xy 45y =3(x+y)
J2x+y+] +237x+12y+8=2xy + y+5.
Loi giai. Véi moi x, y ta co
5x2+2xy+2y? =2x+y) +(x—y)* =20 va
2x2+2xy+5yt =(x+2y)P +(x—-y)* 2 0.
Vay diéu kién dé hé PT trén xac dinh la
2x+y+120.
Viét lai PT thit nhit ciia hé va danh gia nhur sau
\Ex” +2xy +2y? +\/2x2 +2xy+5)?

=J2x+ ) +(x—y) +/(x+29)* +(x~y)?

> 2x+y|+|x+2y|2|3x+3y 2 3(x+y).
PT thir nhit ctia hé chi ¢6 thé duoc thoa man
néu

x—y=0
2x+y20&=x=y20.
x+2y20
Thé vao PT thir hai cta hé ta duoc
VBr+1+2019x+8 =2x2 + x+5
<:>2x2—2x+((x+l)~\f3x—~_l)+2((x+2)—M)=
x*—x

x+1++3x+1

(2x+14)(x2 - x)

(x+2)2 +(x+2)/19x+8 +{/(19)c+8)2

=S xt—-x=0

e ir-x)+

=0

+

(vi x=0 nén 2+

1
x+1+y3x+1

2x+14

(x+2) +(x+2)Y19x+8+/(19x +8)’

=0, m=1.

Tur d6 (x ; ¥) = (0;0) hodc (1 ;1) 1a nghiém cua
hé PT dd cho. O

+

)Nhf_‘m xét. Toa soan di nhan dugc 160 bai giai cho
bai toan nay va 159 ban tim ra dugc hai nghiém nhu
I giai trén. Xin néu tén mdt so ban c6 161 gidi ngan
gon va tot hon ca:

T H% S3 427 (1-2013)
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Hoa Binh: Dang Hiru Hiéu, 12 Toan, THPT chuyén
Hoang Vian Thu; Béc Ninh: Nguyén Vin Thanh,
11A15, THPT Qué V5 S6 1; Hung Yén: Nguyén Ngoc
Pai, Tran Mai Anh, Nguyen Thi Viét Ha, 11 Toan 1,
THPT chuyén Hung Yén; Phi The: Quan Duc Binh,
8A1, Pham Minh Hdi, Nguyén Tién Diing, Ngé Linh
Chi, 9A3, THCS Lam Thao; Thai Nguyén: Ta Vin
Tudn, 11A1, THPT Luong Phu Vinh Phie: Nguyen
Vin Cao, 11A1, THPT Sang Son; Hoang Pé Kién,
12A1 chuyén Vinh Phac; Thai Binh: Nguyén Hai Linh
Chi, Trinh Thi Thity Duwong, 11T1, THPT chuyén Thai
Binh; Ha Nam: Trinh Ngoc Tu 10 Toan, THPT
chuyén Ha Nam; Thanh Héa: Lé Thé Som, 11B8,
THPT Bim Son; Nguyén Quéc Tri, 11C1, THPT Hodng
Héa IV; Nghé An: Truong Céng Phu, 11A1, THPT
chuyén Phan Boi Chau; Ha Tinh: Phan Vin Trung,
10T2, THPT chuyén Ha Tinh; Péng Nai: Pham Cong
anh 11T0, THPT chuyén Luong Thé Vinh; Lam
Pbéng: Nguyén Vi Trung Qudn, 12 Toan 1, THPT
chuyén Thang Long; Ba Ria-Viing Tau: Phiing Thanh
Ding, 12 Toan, THPT chuyen Lé Quy Dén; TP. Ho
Chi Minh: Lai Minh Thanh, 9A1, THPT Trin Dai
Nghia; Long An: Chu Thi Thu Hién, 11T, THPT
chuyén Long An; Ca Mau: Luu Giang Nam, Lé Minh
Phuwong, 11T1, THPT chuyén Phan Ngoc Hién.

TA NGOC TRI

* Bai T12/423. Cho tam gidgc ABC nii tiép

duong tron (0), I la tam dwong tron noi tiép.

Al, BI, CI theo thir ty cdt lai duong tron (O)

tai A’ B', C'; A'C", A'B’ theo thir tw cat BC tai

M, N; B'A’, B'C' theo thu tw cat CA tai P, O;

C'B', C'A theo thir tir cat AB tai R, S. Chung
. g 2. 2

minh ing §~S,413(‘ = S.Lf.\-"!’QR.\' = ;S A'B'C

Loi gidi. Ki hiéu a, b, ¢ theo thu ty 1a d6 dai

cic canh BC, CA, AB va A, B, C theo thir tu 1a

s6 do céc goc BAC,CBA, ACB.

ta dung cac ki hiéu
dé chi cac tong a + b

Pé cho don gian,

W D 6% 965y 0 o

to,at b+ A x+tytz X+ )P+ 20 va cac

ki hiéu Ztang;ncotg dé chi

A B A B C
tan— + tan— + tan —; cot—cot—cot—.
.2 2 2 g 2
Bo dé 1. Vi moi tam giac ABC, ta co

A
Ztanzz 3 va Hc0t§<3\/§.
B6 dé 2. Vi cdc ki hiéu ¢ trong bai todn
MN a NP b PM ¢
BC Ya'CA Ya 4B " Sa

trén, thi



B6 dé 3. Vi moi x, y, z thi Y xhz %(Zx)z

B dé 4. Vi moi tam gidc ABC, ta ¢6
Zsinz‘_q 22_
| 2 4
(Ban doc tir chimg minh cac bd dé trén).
Trd lai giai bai toan T12/423 (hinh vé).

Ph(i’tn 1. ChL'mg mll’lh SMNPQRS 2%51/13('.

SinE
AR _ Sciar _ 2

Dé thay = = :
2

. B :
sin— Sl
2

. ( B] . B c__ 4’
sin| A+= [+sin=— 2co0Ss—cCcos—
2 2 2 2

sing
Tuong tu AL = 2

B A
2Cc0s—COS—

2 2
T dotaco

=~ Qzltanﬁtanﬁ[manzéj.
2 2 2

AB AC 4
Viy, chu y ring Ztangtan% =1, ta6d

2

ESABC < Swunpors

1
= ESABC = S.ro

@Z_SARQ 21@ :ﬁ&zl
Swpe 3 AB AC 3
<:>~Zta.nﬁtang(1+ta:n2£ Zi
2 2 2 3

B C A A_ 4
< ) tan—tan—+| |tan— ) tan— = —
Z 2 2 H 2Z 2 3

>

Ao d
273

< []tan —/2—4-2 tan

<::>3Ztani§2Hcot§. (1)

Theo B6 dé 1, bat ding thuc (1) dung.
] 2
Do dé SMNPQRS > ESABC.
Ding thic xdy ra khi va chi khi tam gidc
ABC déu.
Phd;n 2. Cht'rng minh‘SMNPQRS < %SA'B'C'-
Dé thdy A4'MN «»>AA4'B'C'. Tir d6, theo Bé
de€ 2 va dinh li sin, suy ra
S _ MN?  MN? BC?
S,»c B'C? BC? B'C"
a? sin? A a’

(Ze) sim E2C C(Zay

L2
Do dO ESA'B'C' =2 SMNPQRS

= lSA'B'C' <D Samv < > Saru > L
3 e 3
. A 1 2
& a? stEZE(Za) (2)

Khéng mét tinh téng quat gia sit a > b > c.
. A_ . B_ .
Suy ra sin— = sin— > sin—,
2 2 2

Str dung BDT Chebyshev, chu y téi cac Bd
dé 3 va 4, suy ra (2) diing. Ding thirc xay ra
khi va chi khi tam gidc ABC déu. O

> Nhin xét. 1) Bai toin nay kha kh6, s6 ban tham gia
giai khong nhiu, mdt s6 ban trinh bay 1oi giai qua dai,
co ban phai sir dung dao ham dé ching minh cic BBT
lwgng giac.
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2) Khéng sir dyng lugng gidc, van cé thé chimg minh
dugc bt ding thie Sywpgrs 2 %SABC (xem THTT s6

176, trang 8).

3) Xin néu tén mot s ban c6 101 giai twong déi tét:
Thai Binh: Truong Vin Cuong, Truong Trung Quyét,
Nguyén Hai Linh Chi, Trinh Thi Thuy Dwong, 11T1,
THPT chuyén Thai Binh; Nam Binh: Dinh Trung
Kién, 11T1, THPT chuyén Lé Hong Phong; Quéng
Binh: Ddng Ngoc Tudn, 10T, THPT chuyén Quéing
Binh; Lam Dong: Nguyén Vii Trung Qudn, 12TI,
THPT chuyén Thing Long; Long An: Chu Thi Thu
H:en, Trdan Thanh Phat, 11T, THPT chuyén Long An;
Bén Tre: Lé Thi Minh Thdo, 12T, THPT chuyén Bén
Tre.

NGUYEN MINH HA

* Bai L1/423. Dién nang tir mgt tram phdt
dién duoc dua dén mét khu tdi dinh cu bﬁrng
dwong day truyen tai mot pha. Cho biét néu
dién ap tai dau lru__win di tang tuw U lén 2U thi
s6 hé dan dwoc tram cung (_'(?’p du dién ndng
tr 120 [én 144. Cho rang chi tinh dén hao phi
trén duong day, cong sudt tiéu thy dién cia
cdc hé dan déu nhuw n/:rau cong vudli cua tram
phat khong doi va hé 50 cong xuaf frong cac
truong hop déu bang nhau. Néu dign dp
truyén di la 4U thi tram phat nay cung cap di
dién nang cho bao nhiéu ho dan?

Loi gidi. Goi Py la cong suit tidu thu trung
binh cia mét ho dan, P la cong suat cua
nguon phat, » la s6 ho dan ma tram phat c6
thé cung cip dién khi dién ap & tram phat
bing 4U.

Ta ¢6 cbéng thic tinh cong suit hao phi

PR . Khi dién ap 1a U, ta co

UZ2cos?@
P=120p +—L& 1)
UZ2cos?gp
Khi dién ap 1a 2U, ta co
Pelddf g 2)
QUY cos?p
Khi dién ap 12 4U: P =nk +—-——L
(4U)? cos? ¢

Tu (1), (2) va (3) ta tim duge n=150. O

TOAN HOC
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>Nhan xét. Dy 1a mot cau tréc nghiém trong Pé thi
Dal hoc, Cao déng nam 2012. R4t nhidu ban tham gia
giai va héu hét c6 1oi giai ding.

C4c ban sau c¢6 101 giai ding va gén gon:
Hung Yén: Bui Xudn Cwong, 12T2, THPT chuyén
Hung Yén; Ngh¢ An: Nguyén Hai Hgu, 11A1, THPT
Nguy&n Xuan On, Dién Chau; Ti ran Trung Hiéu, 12A1,
THPT Thai Hoa; Ha N@i: Nguyén Khanh 12A1
THPT Ba Vi; Théi Binh: Bui Dinh Hiéu 12A1, THPT
Quynh Co6i. Quynh Phy; Béc Ninh: Nguyén Quang
Huy, 10 Li, THPT chuyén; Thanh Héa: Hoang Huy
Hiéu, 11A1, THPT Luong Péc Bing, Hoang Héa; Ha
Tinh: Nguyén Thi Thiy Linh, 10A1, THPT Huong
Kheé.
NGUYEN XUAN QUANG

* Bai 1.2/423. Ba ngéi sao giong nhau, co
cung khoi lvong M dat o ba dinh cua mot tam
gidc dmr canh d. Hoi ching phai chuyén dong

Véi toc do banw bao nhiéu dé ca ba ciing quay
do tdac dung cua cde luc hap dan lan nhau,
trén mot quy dao tron ngoai tiép voi tam giac
ma van giit cho tam giac duoc déu’?
Loi gidgi. M&i ngéi sao chiu tac dung cua céc luc
hap dan do hai ng6i sao kia (xem hinh v€).

A

Xét ngdi sao A. Ngbi sao B tac dung 1én ngbdi

sa0 4 luc Fp, védo16n Fyp :%‘?.

Ngbi sao C tac dung lén ngbi sao A luc Fyc,
. 2

veé dﬁ 16n FAC = G::{ _FAB

Luc tdng hop ma ngdi sao A4 phai chiu la
- - —> 3 . i

Fy=F i+ Fyc. Véd0 10n, ta thay rang
GM23

Fy=Fup3="—

") M
va F,; c6 phuong AO va chi€éu hudng vao
tam O.



Vay ngoi sao A chuyen dong tron déu véi gia
téc huong tim a,, bing

F, _GM>\3 _GM+3

Ap =

M &M &

w2 d
Mit khac a, =2, 3ddy R=—.
c ht R y \/3

Do d6, ta tim dugc toc d0 cia ngdi sao A4

bang v, = %

d
Vi li do déi ximg va cling 1ap lugn tuong tu
nhur trén, ta théy Vo = Vg SV = GT?J—

Do hé ba ngdi sao chuyén dong véi cung toe
dd trén dudng tron nén dang cua tam giac
ABC khong thay ddi, nghia 1 tam gidc ABC
luén ludn 1a tam gidc déu. Cha y rang, cac
ngbdi sao quay theo chiéu kim dong hd hay
nguoc chiéu kim déng hod 14 tiy thudc vao
trang thai ban dau cua ching. 0

»Nhin xét. Cac ban sau ddy co6 1oi giai tot:

Quang Ngii: Nguyen Nhdt Héan, 11 Li, THPT chuyén
Lé Khiét; Tién Glang Ve FViét Tan, 12 Li, THPT
chuyén Tién Giang; Pdng Théap: Huynh Thanh Du,
12 Li, THPT Nguyén Quang Diéu; Thai Nguyén: Ta
Vin Tudn, 11A1, THPT Luong Phi; Nam Binh: Tran
Thj Thu Hwong, 12 Li, THPT chuyén L& Hong Phong.

NGUYEN VAN THUAN

PROBLEMS... (Tiép trang 17)

FOR UPPER SECONDARY SCHOOLS
T6/427. Solve the system of equations

}x" 3

24—+4 =1+,|—

3 \/;M
4

24/%-1-4 :1+€|xi.

T7/427. The side lengths of a triangle ABC
are AB =9, BC = /39, C4 = +201. Find a

point M on the circle (C :\3) such that the
sum MA + MB is the maximum.

T8/427. Prove that in any triangle ABC,

A B B C
tan—+tan— || tan—+tan—

2 2 2 2

B C)[ C AJ

+ I tan—+tan— || tan—+tan—
2 2 2 2

C A A B

+ .|| tan—+tan— || tan—+tan—
2 2 2 2

< 2(cot A+cot B +cotC).

TOWARD MATHEMATICAL OLYMPIAD

T9/427. Let N=1+10+10%+...+10%2 Find
the 2013-th digit after the decimal comma

of\/ﬁ.

T10/427. Find the maximum and minimum
values of the expression P= a=b + b=c + c;a,
c a

where a, b, c are positive real numbers satisfying

the condition min{a,b,c} > %max {a,b,c}.

T11/427. Let {S,(x)} be a sequence of real-
valued functions defined by

1 1
S,(x) =cos* x——cos*3x+-—cos33%x
3 32

—_ [_—1) cos33"x.
3

Find all real values of x such that

TS e

T12/427. In a non-cyclic quadrilateral ABCD,
let A', B', C', D' be the circumcenters of
triangles BCD, CDA, DAB and ABC
respectively. Let A", B”, C", D" be the centers
of the Euler circles of triangles BCD, CDA,
DAB, ABC respectively. Prove that the two
quadrilaterals A'B'C'D', A"B"C"D" are both
convex and inversely similar.

Translated by LE MINH HA
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Hé Can Chi 1a mot hé dém dinh vi thoi
gian (nam, thang, ngay, gio) tr xua ¢ A
Doéng, do ghép 10 Can (cét bén trai Bang I)
voi 12 Chi (hang trén Béang 1) dugce 60 tén
Can Chi. Trong Bang I theo tht ty ta cho
moi tén Can Chi tuong ng v&i mdt ma 6 C
(1 £ C < 60) ndm ¢ giao cua hang Can voi
cot Chi; chfmg han Binh Ngo tuong rng voi
ma s6 C = 43.

Tiép sau Quy Hoi (C = 60) laGiap Ty (C=1)
nen néu ta géip md so Can Chi 16n hon 60 thi
can trir di 60 dé co 1 < C < 60.

Trong Lich Van nién ngudi ta ghi mdi ngay
Duong lich tuong tmg véi tén Can Chi cua
ngay do, nhu thé mét nam khong nhuan ghi
365 ngay, 1000 nam ghi hon 365000 ngay.
Tuy nhién, néu st dung cac bang trong bai
viét nay cung voi vai phép tinh cong trir don

PHU'UNB PHAP TiM NGAY CAN- BHI
' TUONG UNG VOI NGAY DUONGLICH

| TRONG MUGE THEKI |
song |

NGUYEN VAN THANG |
y (Ha Nor)

T A . e

gian ta ¢6 thé tim dugce ngay Can Chi tuong
ing véi ngay Duong lich (Lich Gregorius)
trong mudi the ki, tir 1600 dén 2599.

Pé lam didu d6 cho mdi ndam » (tir 1600 dén
2599) tmg véi mot ma sb ¥, trong Bang II va
cho mdi thang ¢ (tir 1 d&én 12) ing v6i mot ma
sé M, trong Bang IIL.

Chéng han dé tim ma sb Yo000 cua nam 2009
ta xem Bang Il & cot bén trai tim s6 09
(dé cho gon & Bang II trong mét thé ki chi
ghi hai chir sé cudi ciing ctia nam) roéi déng
theo hang ngang sang phai téi ¢t 2000 thiy
Y000 = 42. M3 sb6 42 ng voi At Ty (theo
Bang I). Chi v ring ma sé Y, cia niam »n
chinh 12 md s6 Can Chi cua ngay cubi cling
nim lién trude do, chéng han At Ty la tén
Can Chi cua ngay 31/12/2008.

Bang I. Mi s6 Can Chi C

-10 | 1 11 v VII 1X X1
Ty Din Thin Ngo Than Tuét
+1
1 v VI VIII X X1l |
+12 Stru Maio Ty Mui Dau Hoi |
1. Giap 1 51 41 31 21 11
2. At 2 52 42 32 22 12
3. Binh 13 3 53 43 33 |23
4. Dinh 14 4 54 44 34 24
5. Mau 25 Fi: 5 55 45 35
6. Ky 26 16 6 56 46 36
7. Canh 37 27 17 ) 57 47
8. Tan 38 28 18 8 58 | 48
9, Nham 49 39 29 19 9 59
| 10. Quy 50 40 30 20 | 10 60
TOAN HOC
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Bang II. Ma so0 Y, cia nim n

Hai chivsé | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400 | 2500
cudinamn § 1699 | 1799 | 1899 | 1999 | 2099 | 2199 | 2299 | 2399 | 2499 | 2599

00 | Nhuan 57 54 51

00 | Thuong 42 26 10 39 23 i 36
01 81 3 47 31 15 60 44 28 12 57 41
05 85 24 3 52 36 21 5 49 33 18 2
09 89 45 29 13 57 42 26 10 54 39 23
13 93 6 50 34 18 3 47 31 15 60 44
17 97 27 1 55 39 24 8 52 36 21 5
21 48 32 16 60 45 29 13 57 42 26
25 9 53 37 21 6 50 34 18 3 47
29 30 14 58 42 27 11 55 39 24 8
33 51 35 .| 19 3 48 32 16 60 45 29
37 12 56 40 24 9 53 37 21 6 50
41 33 17 1 45 30 14 58 42 7 1
45 54 38 9 6 51 35 19 3 48 32
49 15 59 43 27 12 56 40 24 9 53
53 36 20 4 48 33 17 1 45 30 14
57 57 41 25 9 54 38 22 6 51 35
61 18 2 46 30 15 59 43 27 2 56
65 39 23 7 51 36 20 4 48 33 17
69 60 44 28 12 57 41 25 9 54 38
73 21 5 49 33 18 2 46 30 15 59
77 42 26 10 54 39 23 7 51 36 20

Theo Lich Gregorius nim chia hét cho 4 1a
nam nhudn, trir ra ndm chia hét cho 100
nhung khéng chia hét cho 400 1a nim khéng
nhuin. Ching han trong cac nim chia hét cho
100, tir nam 1600 dén nim 2600 thi cdc nim
nhudn 1a 1600, 2000, 2400, con cac niam khong
nhudn la 1700, 1800, 1900, 2100, 2200, 2300,
2500, 2600.

Mi s6 ¥, cua cac niam Duong lich tudn theo
quy luét sau ddy. Trong ba nam khéng nhuén
lién tiép va nam thir tu 1a nim nhuén thi ma
s6 ¥, sau mdi nim ting thém 5, chéng han
nam thir nhat 2009 c6 Yaoee =42 thi Yag10 =47,

Yao11=52, Yaor2=57. Do mdi nim khong
nhudn ¢6 365 ngay ma 6 lan cua 60 (tén Can
Chi) 1a 360 nén phai cong thém 5 vao Y, dé
dugc Y,,. Vi thé dé cho gon trong Bang II
chi ghi ma sd ciia nam thir nhét trong bdn
nam lién tiép.Vi ndm thr tu 12 nim nhuin
(thém mot ngay) nén nam thir nim c6 ma sb
taing thém 6 so v&i nam thu tu. Chang han
Yo013 =57+6—60=3. Tdng quat ta théy: Néu
cic ndm »n, n + 1, n + 2 khong nhuédn, con
nam » + 3 la nam nhudn thi Y, =Y,+5,
Yoy =Y, 410, Y,3=Y,+15 va Y,.,=Y,+21 (néu
ma sb vuot qua 60 thi trir di 60).

Bang ITI. Mi s6 M, cta thang ¢

Thang 1 2 3 4 5 6 7 8 9 10 | 11 | 12
M, nam thuong . . -1 | 30 0 31 | 32 3 33 4 34
M, néim nhudn ‘ 0 31 1 32 2 33 4 34 5 35
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Muén tim ma sb M, cua thang ¢ Duong lich
cia Bang III, ta xét xem néu 1 nam khong
nhudn thi ma sb M, tinh theo hang trén, con
véi nam nhudn (thém 1 ngay) thi ma sé M, &
hang dudi (chinh 1 ma s6 ctia nim khong
nhuén cong thém 1 tinh tir thang 3 dén thang
12). Chu y ring ma sb M, cua thang 7 1a ma sb
cta ngay Can Chi cudi cing cua thing lién
trude do, bit dau tinh tir thang 1 c6 M; = 0
(coi 12 mé s 60 tmg v6i Quy Hoi), con thang
3 nam khéng nhudn c6 M; = —1 (co1 1a mi b
59 {rng v&i Nham Tuat).

Ma sé Can Chi C cua ngay d thang ¢ nim n
Duong lich dugec tinh theo cong thirc

C=Y,+M,+d—- 60k

trong d6 k 14y gia tri 0 hodc 1 hoic 2 sao cho
1 <C<60.

| BAI XUONG

SOl mém ban hiéu ran tir dan?

SRan ti trong tim rdn tai din.

Yion kiic hink sin vong bon bién,

Nhu vay néu biét ngay 4 thang ¢ nim n
Duong lich ta tinh durge C rdi xem Bang I thi
tim duoc tén Can Chi cua ngay do.

Thi du. Hay xac dinh tén Can Chi cua ngay
20 thang 11 nam 2012.

Gidai dap. Tacod=20,¢t=11,n=2012.

Xem Bang II thiy Yoo = 42 nén Yagn =
42 +15=57.

Xem Bang 11 théy M =5 (ndm 2012 1a nam
nhuan).Tinh dugc C=57 + 5 + 20 — 60 = 22.

Xem Bang I ma sé 22 ing véi At Dau. Vay
ngay 20/11/2012 c6 tén Can Chi la ngay At
Dau.

Twong tw nhu trén ban c6 thé 1ap tiép Bang II
(ma sé ¥,) cho cac nim khac dé tinh dwgc
ngay Can Chi tmg voi ngay Duong lich cho
cac nam do.

RS e

wwwww

Gim /ﬁf()ﬁq f./m“’//q tién pigt ndm chii.

- Gid duge héa e/@ouq thém 17 sutdug,
- SBdng klidng ci rdn kém chi gidn.
4 . 47 Z A \ o ’
- GSRdin bién, rdn déng cring rdn wii

@7/ oa chung mgt khdr ngng tinl sin.

DAO TAM.
(Khoa Toan - Pai hoc Vinh).

i
B .
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T

gay 7/12/2012 tai

Khu Du lich Sinh
thai Clru Théac - Ta Son,
Hoa Binh di dién ra Hoi
nghi Hoi déng Bién tap,
Cong tic vién va phat
thuéng cho céc em hoc
sinh doat giai cao céc tinh
phia Bic ctia Tap chi Toan
hoc va Tuéi tré nam 2012.

Dén du Hoi nghi c6 PGS.
TS Phan Doan Thoai,
Phé Téng bién tap
NXBGD Viét Nam; ThS
Nguyén Thé” Thach, Vu
Gido duc Trung hoc, B6 gido duc va Dao tao,
PGS. TS Ta Duy Phirong, Vién Toin hoc Viét
Nam; ThS Nguyén Bd Dang, Hoi Toan hoc Ha
Noi; Ong Ngé Van Tdu, Gidm déc Cong ty
RunSystem, fHa Noi; Ong Nguyén Minh Tdn,
Gidm doc Cong ty Sach va Thiét bi Gido duc
Hoa Binh; ThS Vit Kim Thiiy, Téng bién tap Tap
chi Todn Tudi tho; Truéng phé cic phong ban
Co quan Vin phong NXBGD Viét Nam; cdc Uy
vién Hoi déng bién tap; Ban Gidm déc Xi nghiép
In Bin d6 1, B6 Quéc Phong; Dai dién Cong ty
Sach va Thiét bi Gido duc Hai Duong; Dai dién
Tap chi Van hoc va Tuéi tré; Dai dién Ban Gidm
“hiéu Truong THPT chuyén Hung Yén; Trudng
'THPT Thdi Hoa, Nghé An; Trudng THPT Thuan
Thanh S6 1, Bic Ninh; Trudng THPT chuyén Ha
Tinh; cdc cong tic vién than thiét; cdc thiy co
gido va cdc em hoc sinh doat gidi cao Khu vuc
phia Béc trong Cudc thi gidi Todn va Vit li ndm
hoc 2011 - 2012 trén Tap chi TH&TT.

Sau 101 phat biéu dé din, TS. Pham Thi Bach
Ngoc, Téng bién tap Tap chi TH&TT da bdo cdo
tfmg két hoat dong bién tap, X xuat ban, phat hanh
clia Tap chi nam 2012 va dmb hué‘ng ké& hoach
hoat déng nam 2013. Thay mat NXBGD Viét
Nam, PGS. TS Phan Dodn Thoai, Phé Téng bién
tap NXBGD Viét Nam phat biéu chio mimg
nhitng thanh tich da dat dugc ctia Tap chi trong

ToanH'o’c'vﬁ‘ TUGITRE NAM:

AP, CONG TAC VIEN
’2’01 2

S

H{ﬁ,,/@
»é

thoi gian qua, d6ng thoi giao nhiém vu cho Tap
chi cang phai cai tién hon nita vé néi dung va
hinh thic dé ddp (ng nhu cdu ngay cang cao
cua ban doc. Ti€p theo chuong trinh Hoi nghi,
ThS Hé Quang Vinh, Thu ki Toa soan Tap chi
TH&TT doc bdo cdo tong két trao giai Cude thi
giai Todn va Vdr li trén Tap chi TH&TT ndm
hoc 2011-2012. PGS. TS Phan Dodn Thoai,
TS Pham Thi Bach Ngoc, Ong Ngo Vn Tdu, da trao
Bang Chiing nhan cta Tap chi va phén thudng
cho cdc em hoc sinh doat Gidi Nhat va Giai Nhi
trong cudc thi. Thay mat cdc ban doat giai, em
BDinh Ngoc Hdi, 16p 12 Li, THPT chuyén Bién
Hoa, Ha Nam (hién la Sinh vién 16p Ki su tai
nang DPHBK Ha Noi) phét biéu danh nhiéu tinh
cam sAu sic d6i véi to Tap chi TH&TT. Budi
chiéu cling ngay, cdc dai biéu da cé cudc tham
quan thd vi duéi khéng khi se lanh tai Khu Du
lich Sinh thdi Ciru Théc - Td Son, Hoa Binh. Hoi
nghi dé thanh cong t6t dep, d€ lai nhiéu 4n tuong
cho cdc dai biéu tham dy ngay hom 4y.

Nhan dip nay, Tap chi TH&TT xin chan thanh cam
dn NXBGD Viét Nam, Xi nghiép In Ban dé 1 B6
Quéc phéng da tang qua, lang hoa chiic mimg
dén Tap chi. Dac biét, xin cdm on NXBGD tai TP.
Ha Néi va Cong ty RunSystem Ha Néi da tang
sach gido khoa va ho trg kinh phi cho nhiing hoc
sinh doat gii cao dén tham du Hai nghi.
QUANG PHUC

TOAN HQC
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XUAT BAN TU 1964

qu ‘hi TOAN Hoc Vd TUOI TRE Toa wan:1wn.§!gglzé:g(\;t§,2;lg1u:;}

BT Bién tap: 04.35121607

[ 0 BT - Fax Phat hanh, Tri su : 04.35121606
M(Iﬂl&l‘l‘l(lflts ﬂnd vouth Mugullne Email: toanhoctuocitrevietnam@gmail.com
BAN CO VAN KHOA HOC CHIU TRACH NHIEM XUAT BAN
x . : Cht tich Hoi déng Thanh vién kiém
GS. TSKH. NGUYEN CANH TOAN Téng Giam déc NXB Gido duc Viet Nam
GS. TSKH. TRAN VAN NHUNG NGUT. NGO TRAN Al
TS. NGUYEN VAN VONG Téng bien tap kiem

Pho Tong Gidm doc NXB Gido duc Viét Nam

GS. DPOAN QUYNH 5 h
TS. NGUYEN QUY THAO

PGS.TS. TRAN VAN HAO
" HOI PONG BIEN TAP

Téng bién tap : TS. PHAM THI BACH NGOC Thu ki Toa soan : ThS. HO QUANG VINH

7S. TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, TS. TRAN NAM DUNG, 7S. NGUYEN MINH bUC, TS. NGUYEN
MINH HA, TS. NGUYEN VIET HAL PGS. TS. LE QUOC HAN, ThS. PHAM VAN HUNG, PGS. TS. VU THANH KHIET,
GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, TS. TRAN HOU NAM, PGS. TS. NGUYEN DANG PHAT,
PGS. TS. TA DUY PHUONG, ThS. NGUYEN THE THACH, GS. TSKH. DANG HUNG THANG, PGS. TS. PHAN DOAN THOALI,
Ths. VU KIM THUY, PGS. TS. VU DUONG THUY, GS. TSKH. NGO VIET TRUNG.

TRONG SO NAY
o Danh cho Trung hoc Co s6 — For Lower @Ban doc tim toi — Reader's Contributions

Secondary School
Nguyén Viét Hai - Mot s& bai toan tim
cyc tri ciia biéu thic nguyén.

Nguyén Duy Lién - Linh hoat va sang tao
trong giai toan.

@ Cau lac b6 — Math Club

o Huéng din giai Dé thi tuyén sinh vao 16p . o
10 Truong DPai hoc Su pham TP. Hé Chi @ bDé ra ki nay - Problems in This Issue
Minh, ndm hoc 2012 - 2013.
@Giﬁi bai ki trudc — Solutions to Previous
@ Dé thi chon hoc sinh gioi 16p 9 Tinh Thanh Problems
Hoa, nam hoc 2011-2012. 50050
o o : @ Toan hoc va doi song
o Chuian bi thi vao dai hoc — University Nguyén Van Thang - Phuong phap tim
Entrance Preparation ngay Can Chi tuong tng vdl ngay Duong
Nguyén Thanh Héi - Mot s6 dang toan vé lich trong mudi thé ki.
duong tron. @Dc‘w Tam - Vinh con Ran.
0 T'hit siic trudc ki thi - Dé so 4. | @ Tin tic: Hoi nghi Hoi dong bién tap,
@ Hudng dan giai Pé so 3. céng tac vién cua Tap chi Toan hoc va
Tubi tré nim 2012.

Ché bdn mwmmom,mﬁumm vngg
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fTrru’clng Cao dang Tuyén Quang (tién than la Truong
(J«Sd cép Su pham Tuyén Quang} dugc thanh lap
nam 1959 nham dap (ing nhu cau dao tao giao vién
trong Tinh: Trong qué trinh phat trién, nha truong da
nhiéu lan thay ddi dia diém, tén goi va la su hdp nhat
cla nhleu trudng Su pham khac nhau nhu: Truong Su
pham cap |, Truong Su pham cap Il Truong So cap
nuéi day tré, Truong Sc cap Su pham Mam non, Trudng
Can bd Quén i Gido duc.

Hon nifa thé ki xay dung, trudng thanh va khong ngiing
I6nimanh, nha trudng da tré thanh mét trong nhiing co
sd dao tao co uy tin va chat lugng trong khai cac truong
Pai hoc, Cao dang cum trung du mién ndi phia Béac
ndi chung, cac trucng Cao déng va Trung hoc chuyén
nghiép trén dia bam tinh Tuyén Quang néi riéng.

Hién tai nha truang dugc xay dung trong mot khudn vién
fong rai thoangimat. V4i téng dién tich dat duoc quy
hoach la 52,26 ha trong do trén 10 ha danh cho khu
Trung tam thuc hanh, thue nghlem va chuyen g|ao cong
nghe Hé théng co sd vat chat dam béo dap ing nhu
cau hoc tap, véi cac trang thiét bj hién dai va cac phong
thi nghiém Li, Hé6a, Sinh, phong nudi Cay mo dugc trién
khai theo: quy trinh céng nghé tién tién. Trudng co 6
khoa (Tu nhién - KT thuat - Cong nghé, Khoa hoc Xa
hoi & Nhan van, Tiéu hoe= Méam Non, Ngoai ng, Néng
- Lam - Ngu nghiép, Kinh té - Quan tri Kinh doanh), 2
bé mén (Tam li-Giao duciva Li luan Chinh tri), 7 phong
ban va 4 Trung tam (Tn hoc - Ngoai ngtt, Théng tin =

Thu vién, Thé duc Thé thao, Thuc hanh - Thuc r ghlém-

va Chuyen giao KHCN) VE doi ngad, nha trucng quan i
240 can bo giao vién trong do: Giang vién, Giang vién
chinf=420; Tién si: 04; Thac si: 78; dang hoc Nghién
c(u sinh: 20, Cao ho¢ 57. Nha trudng dang thuc hién
dao tao 30 ma nganh trong.d6 22 ma nganh su pham
va 8'ma nganh ngoai su phafm & cac hé Trung cap,
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_ TRUONG CAO PANG TUYEN QUANG
' HON NUA THE Ki XAY DUNG VA PHAT TRIEN

Cao déng chinh quy, tai chic,
vifa hoc via lam. Ngoai ra
nha trudng con lién két dao
tao trinh do dai hoc tat ca cac
nganh theo nhu cau xa hoi.
Vé quy mé trung binh hang
nam nha trudng {uyen sinh tur
2000 - 3000 sinh vién, nam
hoc 2012-2013 téng s6 sinh
vién, hoc vién gan 6000 ngudi
dén tr 30 tinh thanh trong
ca nuée.

L mot SO thant i oy IuYen Ba Dt
trong Tinh vé di ngti c6 trinh ~ Hiéu truong nha trudng
dé cao, nha trudng da co

nhiéu déng gbép trong céng tac nghién clu khoa hoc
clia Tinh. Bang giéi phap tham gia tich cuc cac cong
trinh nghien ctu cép B, Tinh, cac du an.clia trung
udng va dia phugng, nhu’ng nam gan day nha truong
da cho ra ddi nhiéu san pham khoa hoc phong 'phd,
da dang va co g:a tri. Mot s6 giao trinh, sach chuyén
khdo va tham khao dudc danh gia cao. Gac hoat déng
Hoéi nghi, Hoi thao mang tam quoo gia dugdc t6 chic tai
truong da dé lai nhu’ng an tuong t6t dep ddivai cac nha

khoa hoc trong ca nudc.

Trong 16.trinh, nha trudng dang phan ddu va chuén bi
moi diéu kién dé nang cap thanh trudng dai hoc mang

“tén Tan Trao -mdt trong nhiing truong daihoc dau tién

clia qué huong céach mang - Tha dé khu giai phong,
dap u‘ng nhu cau hoctap clacon em nhan dan cac dan
tdc Tinh Tuyén Quang va gcac tinh thanh khae trong ca
nudc, dic biét 1a cac tinh mién nui phaa Bac. Phan dau
dén nam 2015 dat trén 90% CBGV co trinh dé Thac si
trd 1én trong dé c6 15 % cb trinh do Tién si.

B VEbsite:

Gidy phép XB sé 510/GP-BTTTT cép ngay 13.4.2010
In tai Xi nghiép Ban d6 1 - BQP .
In xong va ndp lwu chiéu thang 1 nam 2013

Tam nghin dong
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