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TRUNG HOU CO SO

ai nay dua ra vai dang biéu thirc nguyén

(trc 14 bidu thirc chita céc 36 nguyén,
bién sé nguyén va ldy gi4 tri nguyén) rdi tim
gid trj 16n nhat (GTLN) hodc tim,gi4 tri nho
nhit (GTNN) cua biéu thirc d6. Dya vao dang
ctia mdi biéu thirc nguyén va cac diéu kién
xdc dinh gia tri cia bién s nguyén ma ta phat
hién ra cach tim GTLN hodac GTNN cua biéu
thirc nguyén do.
IBai toan 1. Cho n (n = 2) s6 nguyén dwong
i, ...y G . Vi MO 6 te nhién t xét rtf:ng
S=(—a))+(r- al}z + ..+ (- ay)’ . Xac
dinh cac gia tri cua t sao cho Iélng S, ¢o gia
tri nho nhat .
Léi gidi. Bién dbi
S, =nf—2a+a+ .. ta)+attal+ .. tal.
Dith=a +ay+..ta,>nvaR =nt*-2bt.
Ta thiy S, nho nhit < R, nho nhit.

2
Ta bién dbi R, = m‘[r~2]= n[t-éj —ﬁ.

n n) n
Do b, n khong dbi nén R, lay gia tri khong

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

T .
nho nhat. Gia st —=
n

b
Frra
m

¢ + u vdi ¢ 12 s6 nguyén duong va 0 < w < |
thi V,=|t-c—u.

Xét cac gid tri cia s6 nguyén £ gin véisd ¢ :
+» Hodc ¢ = ¢ — k voi s6 nguyén k = 0 thi
V,= k + u nho nhat khi k = 0, tirc 1 khi
| T [

+ Hodic 1= ¢+ k voisdnguyén k> 1thi V, =
k — u nho nhat khi k= 1, tirc la khi Vo=1 —u.

khi va chi khi ¥V, =

NGODUCTHODUONGMINHCHAU
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 NGUYENV

Xétcac gidtricua Vyva Faimg voi gid tricua u:
1 ;
a) Vai u =%thi Vi=V; =E nho nhat, lac do

l?tyt=gh05c t=c+1déuco R, =—nc’—nc
nho nhat.

y Louis "
b) Vai DEH‘:Ethl 1< V3 nén ¥ = u nho
nhét, 14y 7 = ¢ thi R, =— nc®— 2bc nhoé nhit.
¢) Voi %*4 u<1thi 1>V ,nén Vo=1—u
nhé nhat, 1dy ¢ = ¢ + 1 thi R, = — n(c+1)’
— 2b(c +1) nho nhat.
Tir gia tri nho nhét cua R, suy ra gia tri nho
nhét cia S,= R, + a’+ &’ + ...+ a,” .0
IBai toan 2. Cho n (n > 2) s6 nguvén diong
a, dn ay, ds va ay < ax < as < ag . Thay doi

vi rn’_lczia ai, Gz ay, as thanh b, b;, by, by va
xét tong

Sp= (b1 = bo)’ + (b — bs) + (bs — ba)' + (bs — by)’.
Hay xdc dinh mot day s6 by, b, bs, bs sao cho
a) Tong Sy c6 gid tri nho nhdt.

b) Tong S, c6 gid tri lém nhat.

Lai gidi. Bién dbi S, = 2(b)° + b> + by’ + byY)
— Z(blbz =+ bzbg - b} bq. + b.{.b]) hay

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

Tir gIE'i thiét a < a3 < a3 < a; ta co
(as—a)) (a3 —ax) > 0 suy ra aja + azas >
aiay + arag va tr (ag— aslas — a;) > 0 suy ra
Ay + dady = ada t axas.

Do dé ayja; + azas > ajas + aras > ajas +asas .
a) Téng S, 1a nho nhat < tong T3 1a lon nhét

, TOAN HOC
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Tir gia thiét @, < a, < a3 < a4 va céc bat ding
thite trén rat ra dé tong T, 1a 16n nhat thi 7,
phai chira s6 hang a1a; + aza, - Tiép theo xét
hai ddy s0 ay, a2, a3, as va ai, az, da, a3, cling
do bat dang thirc trén, chon diy a;, a2, au, a3
thi tong 7, 14 lém nhat. Vay tong S =
(a1 — @) + (@ — ai) + (a5 — @ +{as - ar)
la nho nhat .

b) Téng Sy 14 16m nhét <> tong 7} 12 nho nhit .
Tur gia thiét va céc bat dang thirc trén rit ra
dé tong 75 1a nho nhit thi 7, phai chira so
hang ajas + aaas . Tiép theo xét hai day 56
ay, da, a3, a2 va @, a4, 4, a3, cling do bat
déng thic trén, chon dﬁy ay, as, @y, as thi tong
T, 12 nho nhat. Vay tcmg Sp = (a1 — as)* +
(aa — Gg}z + (a2 — {13)2 + (a3 — 6!1) 1a Ion
nhat.0J

WBai todn 3. Cho 56 nguyén k Ién hon 3.
Phén tich s6 k thanh tong k = a) + a2 +...+ a,
voi n=2va a; 2 1,G =1, 2,..., n). Xét tong
P, = ajart arast axas +..F a1t Gn1Gn
Xac dinh mot day 56 ay, @,..., dn 8GO cho
mng P, co gid tri lon nhat .

Loi gidgi. Gia sir duge rang

1< £ @< ...%a,. Tacd

P, =adm+ma ..t adi+ +... 17 Gpadn ¥+

dy 1y

< qa, + aapt .t ady . T aep @t anaay

= dp (G‘] +a T, e ﬂ'n_l) = dy (k— an}«

Giaswtcol<a<bvoi a+b =k Tacé

4ab=(a+bF-(b—-al=KF-(b-a} ™

Vi s6 k cho truge khong d6i nén higu b — a

céng nho thi tich @b cang lom.

Xét hai truomg hop d6i véi k khin =2,

* Néu k chin, k=2m = m+m,{m>2) Chon

a;=a»=m thi P, =m’ 1asd16n nhét .

* Néu kg, k=2m+1=m+m+ 1(m=1).

Chgﬁna. Im:vét a=m-+1tht P,=m(m+1)

la 56 1ém nhat. O

Nhgn xét. Trong hai bai toan 2, 3 thi vai tro
céc sb trong dﬁy khéng binh déng nén can sap

th ty day s6 da cho r6i xét timg sO hang cua

TOAN HOC
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téng, néu gip s6 hang nao lam cho tong chua
dat GTLN (hodc GTNN) thi thay s6 hang d6
béi sé hang khac khlen tong dat duge GTLN
(hodc GTNN) va cir tiép tuc nhu thé cho dén
khi xét hét cac s6 hang.

@Bai todn 4. Cho so nguyén k lon hon 3.
Phdn tich 50 k thanh tong k= a; + ax +.
voi n>2va a; 220G =1,2,..., ).

o T

Xeét tich

T, = a, a:...a, . Xac dinh mét day sé a,
Qa,. .., Gy Sao cho
a) Tich T, co gia tri nho nhat,

b) Tich T, co gia tri [om nhat.

Loi gtm a) Xét tich 7, = aya...a, nho nhat
* Néu trong tich 7, ¢d nhleu hon hai thira so
thi ta thay tich hai thira s ab b&i mot thira )
A a+b thido (» - -1)=1nén
ab > a+ b, l4c d6 tich mai s& khong 16n hon.
* Viy chi xét tich 7,, ¢4 hai thira s6. Gid sir ¢6
2<a<bh véi a+b =k Sirdung ding thirc
(*) & Bai toan 3 ta thay Tich ab cang nhd <
Hiéu b —a cang lon. Do a; > 2, (i=1, 2) nén
khi k=2 + (k — 2) thi dugc tich T, nhé nhat
bang T, = 2( k- 2).
b) Xét tich 7, = ajas..
* Trong céc s6 a; khéng chon s6 4, vi khi thay
4 =2+ 2 boi 2.2 = 4 thi tich khong dobi.

* Trong céc s& a; khéng c6 36 a 16m hon 4, vi
khithaya=2+(a-2),do2(a—2)=2a-4
> g thi tich m&i s 16n hon.

* Trong céc sd a; khong c6 nhiéu hon hai s6 2, vi
néu co ba so 2 thi thay ching béi hai s6 3 s& c6
3.3=9>8=222 lic do tich m&i s€ lon hon.
Viy trong céc s6 a;, (i = 1,2,..., n) chi ¢6
nhiéu nhét 12 hai s6 2, con lai gdm toan s6 3.
-Néuk=3m (m=>1)thi k=3+3+.+3
(gdm m s6 3) va tich l6n nhit bing 7, =3".
-Néuk=3m+1,(m>1)thi k=2+2+3+
3 +...+ 3 (gdm m — 1 s6 3) va tich lén nhat
bing T, = 22.3™.

-Néu k=3m+2,(m=>1)thi k=2+3+3+..
+3 (gbm m sb 3) va tich 1on nhét bang
T.=2.3" .0

.a, lon nhit

https://tieulun.hopto.org
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@ Bai todn 5. Cho hop s6 k. Phan tich s6 k
thanh tich k = ayas...a, voi n=2va a; =2,
(i=1,2,...,n). Xéttong S,=a, + a; +...+ a,
Xae dinh mot day 0 @ B d,

a) ﬂ}ng S, ¢o gia tri lon nhat:

sao cho

b) Tong S, co gia tri nho nhait.

Lai gigi. a) Xét tong 5, = a, + a; +... + a,
Iém nhat

* Néu trong tong S, c6 nhiéu hon hai s6 hang,
khi ta thay tong hai s6 hang a + b bdi mét sd
h:—;mg ab thigb>a+bdo(a—1)(b-1)=1,
tong s& khong nho hon. Cir lam nhur thé.
* Vay chi xét cac tong S, co hai s6 hang. Gia
sitk=ab=cd voia<c<d<b.
Tacod(c—a)=cd—ad=ab—ad=alb-d)
<db-d=>c-a<b-d=>ct+d<a+tbh
Khi k = ab v6i a > 1 1a uéc s6 nho nhit cia
hop s6 4 thi téng lém nhit 1a S, = a + b
Cach lgp luan khac khi téng ¢o6 hai sé hang 1a
sir dung ding thirc (*) & Bai toan 3.

b) Ta s€ chi ra rﬁng téng S,=ay+az +... ta,
la nho nhét khi moi sé hang a; déu la sb
nguyén t6.

* Néu c6 s hang 1a 4, khi ta thay 4 = 2.2 bai
tong 2 +2 thi tbng S, khong doi.

* Néu ton tai sb hang @, = ab 1a hop sb vdi
a>2vab>3.Taco(a—1)(b—1)=2 nén
ab>a+b+1suyra ab>a+ b, lic d6 tong
S=a Fay Fust @Ge=ab T it +uo F >
a+b+a+.. +a,=8 Tathly S < S,. Tiép
tuc nhu thé cho téi khi trong tong dang xét
khong con sé hang nao 1a hop s6 nira .

* Nhu vay khi hop s6 k c6 sy phén tich tiéu
chudn thanh cac sd nguyén t6 la
k= p¢ps..p, thiténg S, nho nhit la S, =
upi+vpat.. +tp, . 0O

Nhgn xét. Trong hai bai toan 4, 5 thi vai tro
céc sb trong diy 1a binh ding nén khong cin
sip thir tu diy sb di cho, sau dé xét timg sé
hang coa tdng (hoidc timg thira s6 cua tich),
néu gip sé hang nao (hodc thira sé nao) lam

NGODUCTHODUONGMINHCHAU
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cho téng (hodc tich) chua dat GTLN (hoac
GTNN) thi thay s6 d6 bai sb khac khién tong
(hoic tich) cin xét dat dugc GTLN (hodc
GTNN) va cir tiép tuc nhur thé cho dén khi xét
hét cic s6 hang (hodc céc thira s6).

BAI TAP

1. a) Hay tim cac sé nguyén duong n dé mdi

biéu thirc sau c6 gia tri nguyén dwong nho

nhiét, c6 gid tri nguyén duong 16n nhit

a)A=-n"+9n-8;

b) B=-2n"+23n-38.

2. Xac dinh cic s6 nguyén ¢ sao cho tong
=(t-22+@-3)P+ (-5 +-7)7 co

gia tri nhé nhit.

3. Cho day sb 2, 4, 9, 12. Xét tong 5,,— (hig —

by)* + (by — by)* + (b — 54) + (bg — by)’ trong

do b., by, by, by la bon sO trén. Hay xac dinh

day sb by, bs, bs, by sao cho

a) Téng S, 1a nho nhat;

b) Tng S, 14 16m nhit.

4. a) Cho s0 nguyén k = 18. Phan tich so &

thanh tong k = a, + @y +...+ a, voi n>2va

a; 21,(i =1,2,...,n). Xét tbng P, = ajay +

aq; + asag +...+ aai v t...+ a,aa, . Hiy xac

dinh mét day s0 ay, aa, ..., a, sao cho téng P

cé gia tri 16n nhat,

b) Hoi nhur trén voi sb k = 25.

5. Cho s6 nguyén k > 3. Phan tich s6 & thanh

thngk=a;+ ay+..t a, v6i n>2vaaq =2,

(i =12,..,n). Xéttich T, = aja,...a, . Xac

dinh mét ddy s& ay, as,..., a, sao cho tich 7,

cd gia tri 1on nhat (ng véi

aYk=12; b)k=14; c)k=

6. V&i gia thiét nhu Bai tdp 5, hay xac dinh

mot day sb ay, a,..., a, sao cho tich 7, co

gia tri nho nhat (mg véi k= 14.

7. Cho hop s6 k = 360. Phan tich s6 & thanh

tichk=aqa;...a,véin=2va a =2,(i =1,

., n). Xét léng 8y = @i+ @t ay Hay

xac dinh mot day sb ay, ao...., a, sao cho

a) Tong S, ¢6 gid tri 1én nhat;

b) Téng S, c6 gia tri nho nhit.

TOAN HOC
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HUGNG DAN Gkl OF THI TUYEN SINH VAO LOP10
TRUONG PAI HOC SU PHAM TP.HO CHI MINH

VONG 1
Ciu l. a) A'=(m—-2)*+3>0 voi moi meR.
b) Theo Pinh li Viéte ta co

X +x:=2(m-3), xx;=-2(m-1).

{XMQ ?—"0

Nén L+—]-=xix3 =
(x+x2)(1=xx2)=0

X X2

m—1%0 =
; g 1
2(m=-3)2m-1)=0 m=5.
Céu IL. a) Ban doc tu vé db thi.
b) PT hoanh d$ giao diém cua (P) va (D) la

ﬁ:_r_% <> (x-1)*=0, c6 nghiém kép x = I,
X

Sk G 1
nén (P) va (D) tiep xuc nhau tai diém M(I;EJ.

X+ Xy +y+yxy
CluIIL a) M="NPFY Vo f\/yr_
X=y VX—yy

iy 2 _E-dr
NN N N N

Vaiyvaix>0,y>0,x2ythi M= 1.

b) Goi ban kinh hinh tron tdm A la x (0 < x <5,

tinh bang mét) thi ban kinh hinh tron tim B la

5 —x (mét). Tacd PT

el +m(5-x)2=13,481 < x?-5x+5,76=0

Ddp s6.3,2m va 1,.8m.
1 4
+ —
x+y=2 x+2y
| ..
XEy—2d xt2y

¢) Bién doi HPT thanh

=y (voiu#0,v0).

roi dat u,

x+y—2:
Dap 5. (x; ) =(2;1).

TOANHOC |
4 ‘ Cludilpe S6 427 (1-2013)

x+2y

NAM HOC 2012 - 2013

Ciu 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 tir gidc BMNC
ngi tiep.
2)a) Tacd AIN=2AMI, AOH=2ACO,
ma AMI = ACO (do tir gide BMNC ndi tiép)
nén AIN=AOH, dan d&én DIH + DOH =180°.
Viy tr giac ODIH ndi tiép.

Al A0

b) Tt AdID e AAOH (p.0) = —=——.
) (22 e

Ma A]:%AH; AO=%BC suy ra
| _BC _HB+HC_1 1
AD AH® HBHC HB HC
3) Ta co PKM=ANM=MBC nén tit giac
PKMB ni tiép. Suy ra PKB=PMB=ACB.
Do d6 tr gidc AKBC ndi tiép. Suy ra
BKC=ABC=90°.
4) Ta c6 BC?=AB>+AC? = BC = 8§;
1 1 1
= +
A AR 4C?
Goi J la tam duomg tron ngoai tiép tam gidc
BMN thi tir giac ALJO la hinh binh hanh. Suy

raQJ= —%{!—=2,4.

= AH=48.

https://tieulun.hopto.org
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Tam giac vudng OBJ c6

Jﬁzzogugﬁ:ﬁzﬂ::% - ngwﬁﬁg_
Viy ban kinh dudng tron ngoai tiép tam giac
BMN 12 ___”7569,

VONG 2

Ciul. D)DK x 20 va .r—lz{}. Bién doi PT
X

f . } 1
thanh x—l+ .l'—l—~2='[} roi dat y=_fx——
¥ x x

(véi y = 0) ta duge y?+y-2=0 <y =1 (do

1
y20).Trdo jx-—=1 < x*-x-1=0.
%

a f a2l
2) Tr -3 +8=9 < (a—1P+5a-8=0 (1)
b3 —6b2+17b=15 < (b-2)*+5b-7=0 (2)
Cong theo vé cia (1) va (2) duge

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

Vay tap nghi¢m cua PT la S:{

< a+h-3=0 (do biéu thirc trong ngoic thir
hai luén duong). Vaya + b = 3.
Caull. 1) Taco 441=32.7% va
S(m+n) +mn=5m-n)+2lmn:441.
Suy ra Sm-ny:3 (vi 2lmn:3) = (m—n):3
= 5(m-n)?:32.Dod6 2lmn:3*= mn: 3.
Ta cé (m—n):3 va mn:3 suyra

m:3,n:3 = mn9 (1)
Lap ludn twong tu suy ra mn : 49 (2)
Tir (1) va (2) suy ra mn:441.
2) Goi ddy sd tw nhién lién tiép la
nn+l,....n+mneNmeN"). Taco

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

& (2n+m)(m+1)=360.

Nhin xét 2n+m va m + | khéc tinh chin 1é,
m+122, 2n+m>m+1 (khi nelN").

Ta céd
m+ 1 3 ] 8 9 15
2n+m | 120 | 72 45 40 24
Din dén
m 2 4 7 8 14
n | 59 34 19 16 5
Cé 5 day sb thoa man yéu cau bai toan.
: 358
Ciéu IIL. Ap dung BDT absd T , tacod
x+y)P +(l+xp)?
(v )14y« E L)
=(l+x3)(l+y2]+2x.2y
2
2 2 2 2
o (2)14) );(Hx X2 oy,
Ding thirc xay rakhix=y=1.
2) Taco
e (a-+b— —2]+ Jab 1 8
ab at+b 2) 2

2 (JE-I-\IIE)E 1 E

= —/b - +=.
(\G J_) ab 20a+b) | 2

Ap dung BPT Cauchy, ta c6

(Va+b: 1 }4@ 1

ab 2(a+b) ab

8 1 15
z - = >0,
a+b 2a+b) 2(a+bh)

2a+b)

5 :
Do doé PEE. GTNNcua P la g khia=b.

Cau IV. 1) Ban doc tu vé hinh.

a) Van dung tinh chat duong phén giac trong
tam giac.

b) Diém A4 di dong trén dudomg tron ¢é dinh
duong kinh /D (trong do D ¢ ngoai doan BC

sao cho D—B=2).
DC

2) a) Hai duong tron (1), (J) tiép xiic voi AC
tai Tva L.

TOAN HOC
! CTudilre
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DETHI'CHON/HOC/SINH/GIO1/LOP'9/ TINH THANH/HOA™

NAM HOC 2011 - 2012
(Thoi gian lam bai: 150 phit)

Cau I. (4 diém)
Cho biéu thirc

p a1 x+8) Wr-1+1 1
34dx—1 10—x | | x=3Jx-1-1 Jx-1/

1) Rat gon P.
2) Tinh gia tri cua P khi

tja+2\x’5 _J}—zﬁ
"T\3-22 \3+2d2

Cau 1L (4 diém) _
Trong cung mot hé toa do, cho duong thang
d: y = x — 2 va parabol (P): y = —x°. Goi 4 va
B la giao diém cia 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.
Cau I11. (4 diém)

—+x=2
1) Giai hé phuong trinh J’z ]
y
—ty=—.
% Y 2

2) Tim nghiém nguyén cua phuong trinh
2x6 + y2 —2x3y =320.

Cau IV. (6 diém)
Cho tam giac nhon ABC c¢6 AB > AC. Goi M
la trung diém cua BC; H la tryc tim; AD, BE,
CF la cac dudng cao cia tam giac ABC. Ki
hiéu (C)) va (C») lan luot 1a dudmg tron ngoai
tiep tam giac AEF va DKE, voi K 1a giao
di¢m cua EF va BC. Chung minh riang
1) ME 1a tiép tuyén chung cua (C,) va (Cy).
2)KH L AM.
Céu V. (2 diém)
Vé6i0<sx;y;z<1. Tim tat ca cac nghiém cua
phuong trinh

x ¥ z 3

l+y+zx l+z+xy l+x+yz x+y+z

THANH LOAN (Hd Noi)

(Suu tam va gidi thigu)

HUONG DAN GIAL.. (Th_fp trang 5)

Ta co ITHJK, 4

IF/EJ nén

Al IF T

AJ JE JL

Ma JE=JL

nén /F = IT.

Suyra F € (/).

b}_ Theo tinh

chat cua hai

tiép tuyén cit

nhau cé

BD=CE

[_AB+BC—AC}
s e

Do do MD = ME.

TOAN HOC .
6 & Cl'uﬂ1Lr_,'e So 427 (1-2013)

Vi oot Ezl nén MI//EF.

ME IF
Tir d6 M7 di qua trung diém cua doan AD.

Ciu V. Phan chia 625 s6 ty nhién dd cho
thanh 311 nhém nhu sau: 310 nhém dau mdi
nhém gém 2 sb co tong bing 625 dang (a ;
625 — a) v6i a # 49; a# 225; nhém 311 gém 5
s6 chinh phuong 1a {49; 225; 400; 576; 625}.

Néu trong 312 s duge chon khdng ¢ s6 nio
thudc nhém 311 thi theo nguyén tic Dirichlet
phai c6 it nhit hai s0 thugc cing mot nhém
trong 310 nhoém dau. Hai so nay co tong bang
625. Mau thudn vdi gia thiét,

Véy chéc chiin trong 312 s6 dugce chon phai
¢6 it nhit mot s thude nhéom 311. S6 nay la
s6 chinh phuong. Bai todn dugc chimg minh.

NGUYEN DUC TAN (TP. Hé Chi Minh)
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I 1t nghiép THPT
va thi vao

Pai hoc

DANG 1. DPUONG TRON VA TIEP TUYEN

e Pudmng tron tdm I(a;b), ban kinh R c6 PT
(C‘}:(x—a)2 +{y-b)2 =R,

e Tiép tuyén voi (C) tai diém M(x; ) €(C)

coPT la

(%0 —a)(x— @)+ (yo — b}y —b) ~ R =0,

e Duémg thing A:Ax+By+C=0 la tiép

tuyén cua (C) < d([;A)=R.

* Thi du 1. Cho duong tron

(C):x?+y*—2x+4y-20=0

va hai dwonmg thang

d:2x+y-5=0,d,:2x+y=0.

Lédp phwong trinh dwong thang tiép xiic voi

( C) tai A va cdt d,, d» lan luot tai B va C

sao cho B la trung diém ctia doan thang AC.
Léi gigi (h.1) Lay déi ximg dudmg thang ds
qua d, ta dugc duong thing dy :2x+ y—10=0.

Hinh 1

Do d,//d, nén suyra Aed;.

Toa d6 diém A thoa mén hé PT
{2x+y—10=0 [x=4,y=2
x2+y?-2x+4y-20=0 =0 y=-2
= A(4;2) hodic A(6;-2).

NGODUCTHODUONGMINHCHAU

DD: 0986885389

MOT SO DANG TOAN
VE DUONG TRON
NGUYEN THANH HAI

(GV THPT Trigu Son 4, Thanh Héa)

o V&i A(4;2) thi PT tiép tuyén tai A la
Ix+4y—-20=0.
o Vi A(6;-2) thi PT tiép tuyén tai A la
x—6=0.0
* Thi du 2. Cho duong tron
(C): x2+y*—6x+2y+6=0
va dwong thing d:2x—y+1=0. Tim diém
M ed sao cho tw M ke dwoc hai ‘rié'p tuyén
dén (C) cdc tiép diém la A, B, biét rang duong
thang AB di qua diém N(2;-1).
Léi giagi. Puong tron (C) c6 tam 7(3;-1) va
R=2. Do Med nén M(a;2a+1), suy ra
MI? =5a% +2a+13. Taco
MA? = MI? - 14% = 5a* + 2a+9. Dudng tron
tim M diqua 4.B co PT la
(x—a) +(y-2a-1)" =5a>+2a+9.
Mit khac A4,Be(C) nén toa do diém 4, B
thoa man h¢ PT:
{(x-a)z +(y—2a—l)2 =5a+2a+9
x2+y2—6x+2y+6=0
suyra (6—2a)x—(4a+4)y+2a-8=0.
PT duomg thiang AB c6 dang
(6—2a)x-(4a+4)y+2a-8=0.
Vi 4B di qua N(2:—1)nén tim dugc a =-4.
Viy M(—4;-7).0
*Thi du 3. Cho duong tron (C) co phwong
trinh (x - 3}2 +(y- 1')1 =4 va duong thing
d:x+y+5=0. Tim diém M ed sao cho tir
M ké duoe hai tiép tuyén dén (C) voi cde tiép
diém la A, Bva doan AB ¢6 dé dai lom nhdt.

TOAN HOC
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Lévi gidi. (h. 2)

M

B

Hinh 2
Pudng tron (C)co tam 1(3;1) va R=2.
Do M ed nén M(a;—a-5)

MI? =2a* +6a+45. Goi H=AB m M/ ta cd
MA2 = MI? - IA?> =2a® +6a +41.

. ] ] . 2a* +6a+45
ur =—d = AH* = -
AH? AP AM? 4(2a* +6a+41)
4
= At =l J* =] f——————;
2a’ +6a+41

Dé AB 1om nhit thi 2a? +6a+41 nho nhat.
B et Vay M(i;i]. m)
2 o
DANG 2. DUONG TRON VA DAY CUNG
e Gia sit H la trung diém cua diy cung AB

thi (h.3)
IH 1 AB,

d(I;a) = IH

o

e Phuong tich:
Hj.'l—i'-—“) = EEZIMQ _Rl‘

Hinh 3

* Thi du 4. Cho dicong tron (C) co phicong
trinh (x+1)" +(y-2)" =9 vadiém M(2:3).
Vit phurong trinh dironmg thang A gua M cat
(C) tai A va B sao cho MA? + MB? =18.
Loi giai (h.3) Duong tron (C) c¢6 tam
I(-1;2) va R=3. D& thdy M ndm ngoai
duong tron nén
MAMB = MI*-R*=10-9=1.
Theo dé bai co

TOAN HQC
8 ‘ Cludifré So 427 (1-2013)

z 2 — -
{‘W“ VMBS LY B AR i

MAMB =1
PTA:a(x-2)+h(y-3)=0 (a’+5>>0).

Tir d(!;&)afﬁ'z - Af- =5, suyra

3a+2h = 8
| =5 < 2a° +3ab— 2P =0a{” =
Ja + b b=2a.

PT hai dudong thing thod man yéu cau bai
toan la 2x-y-1=0, x+2y-8=0.0

* Thi du 5. Cho hai dwong thing
d,:dx-3y+14=0, d> :3x+4yv+13=0 va diém
M(-2;2).

[() di qua M tiép xiic d, va cdt d, theo ddy

Viét phwong trinh duong tron

cung AB =8. /
& d,

Léi gidi. (h. 4) y od

ViM ed, nén Mla

tiép diémcua (C) va dy. | i |

Do d, L d, nén

d(I,d))=d(M;d,) B

Wl W ol

VvO+16
2
R =14 = [A—QB] +IH? =42 +32 =5,

Puong thang /M di qua M va vuéng goc
vai d, ¢6 PT
x==2+4
y=2-3t
Taco IM =516 +9? =5. Tim duge
t=1 hoic t=-1= 1(2;-1) hoic /(-6;5).
Vay co hai duong tron thoa min vai PT la
(x=2) +(y+1)" =25; (x+6)" +(y-5)'=25. 0
* Thi du 6. Cho dweng tron

(C): x*+y*-4x-4y+4=0
va duong .f:’fr?ng d:x+y=2=0 cdt duemg
tron (C) tai hai diém phdn biét A, B. Tim

IM:{ :—f(—2+4t;2—3r).

diem M € (C) sao cho chu vi tam giac MAB

lom nhat.

https://tieulun.hopto.org
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Loi giai (h.5) Duong tron (C) co tam
/(2:2) vabankinh R=2.

Do 4B khong
dé1 nén chu vi
tam giac MAB
lon nhat  khi
MA+MB  lon
nhat.

Ma M4+ MB

< J2AMA + MB?)

nén ta di xét tong MA? + MB?.

M

)

d

Hinh 5

Trude tién ta thdy M phai thudc cung 16n 4B .
Lfly M bit ki thude cung lém AB cia (C).
Dat MIA=u, MIB=v va AIB<m thi

MA? = JA2 + IM? = 214.1M cosu

= MA4? =8—-8cosu.

Tuong tu MB? =8—8cosv.

MA? + MB? =16 —8(cosu + cosv)

u+v W=
Ccos
2

Zn—m
co

=16-16c¢cos

u—v
S
2

i—v

2

=|6-16cos

—

=16+ lﬁ.msgﬁos

—

< 16+16.cosA—;B.

u—-Vv
cos =1
2

bing thirc xdy ra khi
&> u=ve> MA= MB, hay M 14 diém chinh
gifra cung lén 4B.
Puong thing qua 7(2;2) va vudng goc voi
d cOPTlax—y=0.
Toa d6 diém M can tim thod man h¢ PT
{x-y =i
24y —4x—-4y+4=0
|ix:y=2+~f§(th6anﬁndoMﬂm§ccunglém)
x=y=2-2 (loai, do M thujc cung nho)

vay M(2++42;2++2).0

DANG 3. PUONG TRON VA MOT SO
VAN PE LIEN QUAN DEN TAM GIAC
*Thi du 7. Cho tam giac ABC vuong o A,
B(1:1). Duong tron duomg kinh AB co
phuong trinh (C):x* +y* —4x-2y+4=0 cdt
canh BC tai H sao cho BC =4BH . Tim loa
do dinh C . &
Laoi giai. (h. 6)

Puong tron (C) co
tim 1(2;1) va bdn

kinh R =1.

Vi 4 va B ddi ximg
nhau qua J/ nén

c6 4(3;1). A

Do AC L IB nén PT
AC i =3,

Goi C(3;c) thuge dudmg thang AC.

Tu BC =4BH tim duoc H[%,C—HJ

Hinh 6

4
Do H €(C) nén :
2 2
[3] .{ﬁ] A g IR0
2) '\ 4 2 c=1-23.
Viy c6 hai diém C thoa mén la

01(3;1+2J§], 02(3;1-2ﬁ). 0

*Thi du 8. Cho tam giagc ABC co duong
phdn gidc frong goc A BC va dwong trung
tuvén ke tir B lan luot co phieong trinh
d:x+y-2=0; db:4x+5y-9=0.
; F. 1 . o
Biét M{ Z;EJ thuoc canh AB va ban kinh
LS
dwong tron ngoai tiép tam giac ABC la
- P T "
R:E. Tim toa dé cac dinh A, B, C.

Loi gid@i (h.7) 4

¢ \ \,-’ J&
s
o Hinh 7

TOAN HQC
' CTusilre 9
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Toa d6 dinh B la nghiém cua h¢ PT:
Xk j—=2=0 x=1
= it o o 8
{4x+5y-—9=(} {yzl (L)
Goi M' 14 diém a6i ximg cia M qua d,. PT
MM':2x-2y-3=0.Goi H=MM'nd, toa
dé diém /f thoa man hé PT

{21‘—2_1:—3:0:}!{[1;1)'
44

x+y—-2=0
Do A latrung diém cia MM ' nén M'[%;(}).
Puong thang AB di qua B va M nénco PT
la AB:x+2y-3=0.
Duomg thing BC di qua B va M' nén c¢d
PT la BC:2x+y-3=0.
Goi e la goc gitra hai duong théng AB va
[21+12

BC, ta ¢cO cosg="7"n— \/’_\f_ ﬁ, suy ra
sin ABC =

1 —cos? :E.

Tir dinh li sin trong tam giac ABC co

S MC
sin ABC

Do Ae 4B, CeBC nén A[a;3—;’], Cle:3-2c).

AC =3,

Trung diém cua AC la N[a+c’9 — 46]
2 4
a—4c+3=0
NECI’Q A3
AC=3" |(c-a) (“_ZHJ 9

Khi a=5,c=2 ta dugc A(5-1),C(2;-1)
(thoa man).
Khi a=-3,c=0 ta dwoc A(-3;3),C(0;3)
(loai, do M niam ngoai doan AB).
Viy 4(5;-1), B(L;1), va C(2;-1). O

BAI TAP
1. Cho dudmg tron

(C):x>+yv2—2x—4y—-4=0,

duong thing A:x+y+5=0 cit (C) tai hai
diém A va B. Viét phuong trinh duong thing o
tiép xte voi (C) tai M va cit duomg thing A tai
N saocho MN = AB.
2. Cho dudng tron (C“,l:(x~2_)2+{y-3}: =10 noi
tiép hinh vuéng ABCD . Tim toa dd cac dinh cua
hinh vuéng, biét canh 4B di qua M(—3;-—2) va
diém A ¢d hoanh d6 duong.
3. Cho tam giac ABC
TY:(x=1)" +(v+2)’ =5, 4BC =90°,

A(2;0) va Spc =4. Timtoa dd diém B.

noi tiép dudmg tron

4. Cho dudmg tron (1) ngoai tiép tam giac ABC
co A(U;S),B(3;—4). Trong tim G nam trén
duomg thang d:x—y—1=0. Tryc tim H <o
hoanh dé bang 3. Tim toa d¢ diém C, biét C <o
hoanh ddé duong. Viét phuong trinh dudng tron
(T

(C):x2+(y+1)2=2 va
duomg thang o 1 x—2y—4=0. Tim toa & diém
M ed sao cho tr M ké hai tiép tuyén MA, MB
(A, B latiép didm) 161 (C) dé Spp =1.

5. Cho dudng tron

THONG BAO
s M@ai ban doc lién hé thu tir, bai va qua dia chi Email méi :

toanh

vitrevietnam@gmail.com

. ® Cic ban doat giai cudc thi giai Todn va Vit li nim 2012 & 16p 9 va I6p 12 xin gm ;
ngay dia chi méi dé Toa soan gii Bing Chimg nhan va phéin thwéng. =~ g
. s Cudn déng tap Tap chi Todn hoc & Tuéi tré NAM 2012 gém 12 8 Tap c]'u’ vh 2
{ s6 déc san 2 va 3 duoc phat hanh vao thang 2/2013. Gid bia: 152 000 dong. :

TOAN HOC
" CTugitre S8 427 (1-2015)
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Tl sdce

PE SO 4
(Théi gian lam bai: 180 phiif)
PHAN CHUNG

Chu I (2 diém)

Chohamsd y=x"-6x*+9x+1 (O)

1) Khao sat sir bién thién va vé do thj cta
ham so (C).

2) Tim trén truc hoanh diém{! sao cho tam
gidc vai ba dinh 1a A va hai diém cuc tri cia
ham sé (C) ¢6 chu vi nho nhit.

Cau Il (2 diém)

1) Tim nghiém xe (g;lzf,] ctia phuong trinh
cos6x(1+2siny) + 2cos’x = 1 + 2cosSxsin2x .
2) Giai phuong trinh

4(x —1)(log;(x+1)+logs(x+2)) = 5x-2.

Cau Il (1 diem)
Tinh tich phan !=]x(

1]

+s'm1x)dx.
x+1

Céu IV (1 diém)

Cho lang tru dimg ABC.A'B'C'. Pay ABC la
tam gidc vudng tai 4 vo1 4B = a, AC = 2a,
AC’ tao v6i mit phang (B'C'CB) mot goc a .
Mt phing di qua 4 va vuéng goc véi B'C cit
BC tai H, cat CC’ tai E. Tinh thé tich khdi
chop A'HAE.

Cau V. (1 diém) Cho a, b, ¢ 12 céc sd thuc
dwong thoa mian diéu kién &'+ b* + ¢’ = 3,
Chimg minh ring

a? g 2b
b?-2b+3 c+a*-2a-3c+7
3c? <E
a*+b*+a®-2b°-6a+11 2

PHAN RIENG
(Thi sinh chi duwgc chon mot trong hai phin A hodc B)

A. Theo chwong trinh Chudn

Céu VIa (2 diém)

1) Trong mat phing Oxy cho A(-2; 1),
B(1;5),C(4;0).GCo G, H lan luot la trong
tdm, truc tam cua tam giac ABC. Viét phuong
trinh dudmg trondiqua 4, G, H.

2) lrun;:, khong gian Oxyz cho A(l ; 2 ; 3),
B(3 : 4 : —1) va mat phang (P) ¢b phuarng
trinh 2x +y+2z+9=0. Tim toa d diém
M e(P) sao cho MA* + MB? nho nhat.

Cau VILa (1 diém)

Trong dot tip quan su, Tiéu doi 1 thudc
Trung dgi 11A; c6 15 chién si gom 9 nam,
6 nit. Theo 1énh cua Trung doi trucrng Tleu
déi 1 chay tir chd nghi ra bdi tap va xep ngau
nhién thanh mét hang doc. Tinh xdc suat
ngudi dimg ddu hang va cudi hang 14 nit.

B. Theo chwong trinh Ning cao
Ciu VLb (2 diém)

l) Trong mat phﬁng Oxy cho dudng tron (C)
c6 phuong trinh x* + 17 + 8x + 4y +16 = 0 va

duomg thing (d) c6 phuong trinh x +y — 5 = 0.
Tim trén (d) di€ém M, trén (C) diém N sao cho
O 1a trung diém cua doan thang MN.
2) Trong khong gian Oxyz cho hai duong
thing dy, d» 1an luot ¢6 phuong trinh

x—=7 y-3 z-9 x-3 y-1 z-1
dr: = = Lt —=——,

I 2 3 -7 2 3

Viét phuong trinh mit ciu ¢ ban kinh nho
nhit tiép xuc voi dy va ds.

Cau VILb (1 diém)

Xdc suat sat bong tir xa ghi ban thing cia Doi
tuyf:n bong da Quéc gia Viét Nam la 0.,7.
Trong trin chung két gitra Viét Nam gap Thai
Lan, cac ciu thu Viét Nam da 5 lan thuc hién
sit xa. Tinh xac suat dé doi Viét Nam ghi dugce
3 ban thing trong 5 tinh hudng sut xa do.

NGUYEN QUANG MINH
(GV THPT Trén Thi D6, Thai Binh)

TOAN HOC
" CTudilpe 11
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HUGNG DAN GIAI PE SO 3

Cau 1. 1) Ban doc tu giéu:.

2) Gia sir tiep tuyen d tiep xue vai (C) tai hai

diém phéan biét Aaa* —24%) va B(bb* -2b°)

véi a# b. Ta c6 phuong trinh dudng thing

d: y=vi(aNx—a)+d' -2a* va
y=y{(b)x—-b)+ b -2b%.

Suyra y'(a)=y'(b)va

—ay(a)+a* -2a* =-by\(b)+b* -2b*.

Tir d6 PT tiép tuyén can tim la y = —1.

Cau IL 1) PT < (2sin3x—1I)(sinx—cos3x) =0.

2) Ham s6 f(x)=4x2 ++v2x+3—8x—1 lién
tuc trén {—%&w] va
3V — 1Y
_f{.r]=0<:>(2x—5) =[ 2_1:4'3-—5]
B 3+\f1§.x - V21
4 4
Sir dung tinh chat cia ham lién tuc suy ra

3 S—Jfﬁ}u[?:-i-dﬁ_%]_

X E i
4 4

Ciu III.EI:‘_itr:\f'ie*- Khi dé

2

I=2j ds |t 5|
T I:+5

5\;/_&3

Cau IV. VS.AB.MN =T Vi MK !‘f (APN:I

3~Jga
10 °

1. 9
=—In—.
5 14

nén d(MK;AP)=d(M;,(APN))=ME =

trong do E = MD N AN.
=y’ )y=1(1)
y(x+yP =9 (2)

3
x>y>0.Ti(2) 6 x=——y. Dit [y =

T

3
(¢>0),suyra y=¢t* va x:?—rz. Thay vao

Céau V. HPT @{ suy ra

(1) ta dugc °—(3-£)P+7r=0. Ham sb
f()=t"—(3-r)y +7t dong bién trén
khoang (0;+c0). Tur do tim duge x=2; y = 1.
Ciu VLa 1) Gia stir M(xo; o), khi do

TOAN HOC
12 * Cludilre S8 427 1-2013)

2xg +y0+10=fl.
Vi M =MB* =M?—R* =(x—1P +(p +1y -4
vad M e (C)nén PT duong thing AB 13
(xp —Dx—(2x,+9)y—-3x,-12=0.
Ta thdy duong thang AB di qua diém cb dinh
3 15

K[ﬁ;—ﬁ). Goi d 1a khoang cach tir O dén

duong thing AB thi d<OK. Va M(I; —5—38]
Ciu VLa 2) Doded = A(1+2t,-1+1.1) ;
Bed, = B(l+m2+2m;m). Vi AB song

song v&i (P) vi AB—J_Q nén PT dudng

thing A: =—— .
4 2 3
5 x+1 e y+2 g z+1 '
2 4 - 3

Ciu VILa. z =4+3i = |z|+|2] =30.
Cau VLb 1) Goi A(a;b); A thudc dudng tron
duong kinh BC nén &> +(b—1)> =100 (*)
Sipc =388 =600=>d(A4;BC)=6 suy ra
b=7,b=-5. Thay vao (*) dugc a =18
Pp 50.4(=8,7), A (8;7), A (=8,-5), 4,(8,-5).
2) Ta chon VTCP cua A la

s = wasmm | = (23D,
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 :%; A 1a hinh chiéu cta /

trén A va B 1a hinh chiéu cla A trén d. Ta
thay 4B chinh la khoang cach gilra hai duong
thing d va Ava [4d= i =+/42 . Gia st
sin
Ala;b;c) . Ta Ae(P),IA L Ava I4= a3 .
tim duoc A(5;-2;,-5), A(-3;—4;5). Vay
x—5=y+2=z+5 fioi x+3:y+4:z—5r
2 3 1 2 -3 1
Cau VIL b. (x;y) €{(log; 2;log, 3);(1;2)}.

HOANG BUC NGUYEN
(GV THPT chuyén DHSP Ha Néi)

A
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r,

Trong céc ki thi chon hoc sinh gioi cdp THCS,
THPT va ki thi vao Pai hoc, Cao ding ta
thuéng gip bai toan gidi phuong trinh, hé
phuong trinh vé ti. Ngoai phuong phap giai
chung, ¢ timg bai cu thé ta co6 thé tim ra cach
@iai néng linh hoat va sang tao phirhop véi no.
Ta hady xét nhirng bai todn sau day.

W Bai toan 1. Giai hé phuong trinh

[y +x+y+l+x+ 2 +x+y+1+y=1I8
iJrlJiy+lw14¢r41+y+l—y:l

(Pai hpc An Ninh khéi A, niam 2000)

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

e ex+y+l+y+x+y+1=10 (1)
Thé vio PT dau ta duge x+y =8 (2)
Thé (2) vio (1) duge V22 +9+./32+9=10(3)
Pit t=x—4 thi x=4+7 va y=4—1¢ thé
vao PT (3) ta duge

VI + 81+ 25 + 412 —8t+25 =10 (4)
Binh phuong hai vé cia PT (4) va rit gon

duoc
J(£2 +25) =641 =252 (DK 12 <25)

<1t + 5002 + 6256412 = 625-5017 + 1
£ 3602 =0 &Sl ==x=p=4,

Véy hé c6 nghiém duy nhat (x;)) =(4;4).
Cdch giai sang tgo. H¢ PT da cho tuong
duong voi

C}{\fxz+x+y+1+\fyz+x+y+l=10

x+y=8
et VX1 +9+y*+9=10 (¥)
x+y=8

LINH HOAT VASﬂNG TAO
TIRONG GIAI TOAR

NGUYEN DUY LIEN
(GV THPT chuyén Vinh Phc)

ﬁz{)’ﬁ) = 17| =v¥?+9

v lii + 9| = V8 + 62 =10.
Ap dung bat ding thirc
@+ 2[a+7] Ve 19+ 1749210 (*¥)
Tir (*)va(**) ta thay dang thic xdy ra khi va
chi khi hai vecto #,v cung phuong, tirc 1a

wfrer alitta
x+y=8 y=4,
Bai luyén tdp. Giai cac hé phuong trinh sau
0 Vx+.3y =6
V3x+7 43y +7 =8;
%) Jr+l+yy-1=4
Vx+6+y+4=6;
3){\,’}+J}:10

Vx+24+.\y+24 =14,
W3 Bai todn 2. Gidi hé phicong trinh

J-‘-’H*—uxv:i”

\\-"IX +l+y+1=4.

(Pai hoe, Cao ding khoi A, nidm 2006)
Cidch gidgi thong thuwong. DK xy 20, x2 -1,
vz-LBPatr=xy 20 (vé1120).

Binh phuong hai vé cua PT thir hai cua hé ta
duge PT tuong duong

x+y+2+2yxy+x+y+1=16 (1)

Thay xy=12,x+y=3+\/5=3+r vao (1)

ta duoc 2vr2 +t+4=11-¢

TOAN HOC
" CTudilre 1
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0<e<ll]

42 +1+4)=121-22t + 12
0<r<1l o
312 +26t—105=0 o

(3;3)
Cach gidi sdang tgo. PK xy=20,x2-1,y=-1.
Tir PT thir nhat két hop véi diéu kién suy ra
x20, y20.Ap dung BDT Cauchy, ta co

+y

Viy hé ¢6 nghiém duy nhét (x;y) =

x+y= J;1J+3£x +3i=xt3s6 (')

Tir PT thir hai ta ¢
xrl4+yrl < 2((x+1)+

= 2(x+y+2) <f2(6+2) =4 (do (*)

(v+1))

x+y=6

Suy ra {v’;: JJ_J’-F_
Bai luyén tdap. Giai cac hf_: phu'cmg trinh sau
X+ )= 2f 8
{m +v+7
2){[2r+3]u’4x—1+(2y+3} a-1=2[2c3)(2+)
x+y=4dy;
x+2y-3z=4
3}{\!4— 22 +1=4y7 +4/25-922 = 43;

¥=2y <y
K {v——x‘ +3x+4.

1’+y 64:.‘»3:5 g L]

@ Bai todn 3. Giai phwong trinh
5
LE=r 4
V3
(Thi HSG lép 10 Vinh Phiic ndim 2012)

Cich gidi thong thuwong DK x 2 -7.

Ix24+6x-3=

batr= dud >0.Tadugc he¢ PT
Ix2+6x-3=t"
I
{3!3—? =X @
Pit y = x+1, hé (I) tré thanh
{3}“—62!@ 3y -6=t *)
|32 -6=y {,1‘-1}[3_\:+3r+l}=0 )
TOAN HOC
14 °* C'I'ubit:e S§ 427 (1-2013)

t=y
* ok
Tir (**) ta duoc {3 po Bt

o Neéu

t=y thay vao PT (¥*) dugc
-1+ :
y:—l_zﬂ, két hgp vai DK ¢ =0 ta duge
i ~5+73
nghi¢m x:—G—.

e Néu 3r=-3y-1 thay vao PT (*) duoc
-1 -
:L(S@,kéthqpvéi PbK >0 ta duoc

-7-/69
— -
Viy tap nghiém cua PT da cho la

{—5+\/ﬁ_ —?—J6_9}.

nghi¢m x =

6 6
Cdch gidgi sdang tgo. PK x = -7.Khido PT
<32 +6—-3= L <902 +18y—9=13x+2I

< 9x? +21x+4?9=3x+21+d3x+21+%

p.

2
o 33”%} ‘—‘(v‘3x+21+%)
Frrdl+L =2
o \I 2 2 VI21=x+3 (¥
V3x+21 +-I :{EXJJ V42l ==3x—4 (™
2 /)
D! _S5+V13
( )w{3x2+5x—4:0"‘:>x p (mbK).
4
9 e R
9x2+2lx-5=0 6
(tm DK).

Vay tap nghiém cua PT da cho la

{-5+\/ﬁ_—?r@}_g

6 = 6
Bai luyén tdp. Giai cac phuong trinh sau
4x+9 x+3

1) Tx*+7x= .
28

3) 2?x3+18x:,ﬂx+%.

2) 2x*+4x=,|—;
2
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'Cdu lac bo
DIl SAN VN HOA BHI VAT THE
CHANHAN LOAI TAI VIET NAM

E (Trundm 2001 To chire Gido duc. Khoa hoc E
(.vvﬂ Van hoa cua Lién Hiép Quoc (UNES-
: CO) da bat dau xét Di sén van hoa cua cdc :
! nude dé cong nhan la Kiér tae truyén khdn va -
2 Di san phi var thé cita Nhdn loai. Hoi nghi
i UNESCO hop tai Istanbul, Tho Nhi Ky nam
+ 2008 da dua ra hai danh sich vé Di san van
: hoa phi vat thé cua Nhan loai la:

1) Di san vdn héa phi vt thé dai dién ciia
s Nhan loai

2y Di sdn vean héa phi vt thé ciia Nhan loar -
can diac bao vé khan cap. :
Cic Kiét tde truven kheau va Di san phi vt
: the cua Nhan loai da duoe cong nhan trude :
day thi chuyén thanh Di san van héa phi vt
the dui dién cria Nhdn loai. Cho tdi cuoi nam
2012 bdy Di san van hoa phi vat the tai Viét :
Nam da duge UNESCO cong nhan la Di sdn @
van héa phi vét thé thuoc loai | hoac loai 2
© néu trén. Ban hdy sap xép cac wr liéu dudi day
: cho ding nhé!

: A.Tén Disan vin hoa

Al Catrn

: A2, Dan ca quan ho

ErE

© A3. Hil xoan
* Ad. Hoi Giong :
: AS5. Khong gian van hoa cong chiéng

© A6. Nhi nhac cung dinh Hué

© A7. Tin ngudng thi ciing Hung Vuong :
B. Dia phuong :
B1. Bic Giang va Béc Ninh

B2. bing bang Bic bo va Bac Trung bo

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

B3. Hén Soc va Bén Phi Dong, Ha Nm

B4. Phii Tho

BS5. Phii Tho

B6. Tay Nguyén (Gia Lai. Kon Tum, Dak Lak.
bak Nong, Lam Pong)

B7. Thira Thién - Hué

¢ C. Nam duge cong nhan

: CL.7/11/2003

P2, 25/11/2005

: €3, 30/9/2009. loai |

2 C4. 1/10/2009, loai 2

L (5. 16/11/2010, loai 1

: C6. 24/11/2011. loai 2

P C7.6/12/2012, lowi | ) :

: VAN KHANH

( ) s Pa ”
f{ffflf f/;'f!

DI SAN THE GIOI TAI VIET NAM

(#é dang tréen THTT so 424, thang 10 nam 2012)

Al B2 C8

A2 B4 C3(hodc C3)
Al BI | 8474

Ad B5 C4 (hoac C3)
AS B8 Cl1

A6 B7 C9

A7 B6 C2,C5

AS B3 Cé

Cédc ban sau ¢ 101 giai ding va guri bai som duoe
nhin 1ang pham:

1) Neuvén Hong Nhupge, 9E. THCS Vinh Tuong.
Vinh Tuomg, Vinh Phuc:

2) Phan Xuan Phue, 10A2. THPT chuyén Phan
Boi Chau. TP. Vinh. Nghe An:

3) Phun Xuan e, 11C4, THPT Nam ban 2.
Nam Pin. Nghe An:

4) N.un‘_\'tfn Hodange Duv Thanh,
chuyén Quang Binh. Quang Binh:
5) Naiven Hine Chdanh. 35 SPTA-A. Truong
CDSP Vinh Long, Vinh Long:

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

12 Li. THPT

AN MINH

TOAN HOC
' CTudilre 15
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CAC LOP THCS
Bai T1/427. (Lép 6) Cho a=123456789.
Hay so sanh 2012°"" va 2013+
NGUYEN NGOC HAN
(Hér Nob)

Bai T2/427. (Lép 7) Cho tam gidc ABC (4B < AC),

vai hai dudmg cao BD, CE. Dat AB=c, AC=b,
BD = h,, CE = h.. Chirng minh rang
c"+h<b+h voimoi ne N*.

NGUYEN BUC TAN

(TP. Hé Chi Minh)
Bai T3/427. Tim cic sO nguyén duong n sao
" nm4+n-—>5

L
trong do ki hiéu [4]
khéng vuot qua a.

cho A= J la mot s6 nguyén to,

la s6 nguyén lén nhat

BUI HAI QUANG
(GV THCS Van Lang, TP. Vigt Tri, Phi Tho)

Bai T4/427. Tim nghi¢m nguyén duong cua
phurong trinh

Jxry-Jx-fy+2=0.

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

Bai T5/427. Cho tam giac ABC vuong o A.
Hai duéng phén giac BD va CE cit nhau ¢ O.
Biét s6 do dién tich tam gidc BOC bang a.
Tinh tich BD.CE theo a.
PHAM TUAN KHAI
(Ha Ndgi)

CAC LOP THPT

Bai T6/427. Giai hé phuong trinh

TOAN HOC
" CTuditre S3 427 (1-2013)

16

x* 3
24—+4 =1+, /—|y|
J 3 «1(2|J'.
4
241i-‘;—+4 =1+ )%i;d.

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

Bai T7/427. Cho tam giac ABC c¢d AB = 9,
= J39, C4 = y201. Tim diém M thude

duong tron (C;v/3) sao cho téng MA + MB

l6m nhat.
LE HOAI BAC
(GV THPT Nguyén Van Cir, Ba Ria - Viing Tau)

Bai T8/427. Chimg minh ring v6i moi tam
giac ABC ta ludn co bat dang thirc

A B [ B C]
tan——+tan— | tan—+tan—

2 2 2 2

[ B C][ C A]
+ tan—+tan— || tan—+tan—
2 2 2 2

c A} A B]
i tan—+tan— || tan—+tan—
2 2 2 2

< 2(cot A+ cotB +cotC).

HUYNH TAN CHAU
(GV THPT chuvén Luong Van Chanh, Phi Yén)

TIEN TOI OLYMPIC TOAN

Bai T9/427. Cho N = 1+10+10>+..+10%%.
Tim chir s6 thir 2013 sau dau phay & s6 thap
phén cua JN viét trong hé co s6 10.

NGUYEN TUAN NGOC
(GV THPT chuyén Tién Giang)

Bai T10/427. Tim gi4 tri 16n nhat va nho nhit

T e e ]
¢ a b

déa, b, ¢ 13 cac sO thuc duong thoa man

trong

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

TRAN TUAN ANH
(TP. Ho Chi Minh)

https://tieulun.hopto.org
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Bai T11/427. Cho diy ham sb {S,,{x)} duoc
xac dinh baoi

S,(x) =cos® x— lCOSJ 3Ix+ Lco&’* 3x
3 32

—t {*—1} cos® 3" x.
3

Tim tit ca cac sd thue x
) 3-3x
lim S, (x) = T

NGUYEN VIET HUNG
(Thdn Viér Yén, xd Pong Criu, huyén Gia Binh, Bac Nink)

sao cho

Bai T12/427. Cho tir giac ABCD khéng ndi
tiép. Goi A" B C' D' theo thir ty 13 tim
dudng tron ngoai tiép cia cac tam giac BCD,
CDA, DAB, ABC. Goi A", B", C", D" theo th(r
tir 14 tdim cac dudmg tron Euler cua cac tam
gidc BCD, CDA, DAB, ABC. Ching minh
ring cac tr giac A'B'C'D', A"B"C"D" 16i va
ddng dang nguoc hudng.

TRAN VIET HUNG

(S GD-DT Soc Tring)

CAC PE VAT LI
Bai L.1/427. Mot con lac 10 xo (46 cing cua
1d x0 k = SON/m) dao déng diéu hoa trén truc
Ox xung quanh vj tri can bang O. Cir sau
0,05s thi vat nang cua con lac lai cach vi tri

cin bang O mot khoang nhu cii. Ly ©° = 10.
Hiy x4c dinh khéi luong cia vat ning do.
NGUYEN QUANG HAU
(Ha Néi)
Bai L2/427. Cho mach dao dong dién tur li
tuong (hinh v&): cudn cam thuén cé hé so tu
cam L: hai ty dién c6 dién dung la ¢, va C;
(v Ci< ;). Ban dau khoa K dang dong,
trong mach cé mot dao dong dién tr tu do.
Tai thoi diém dién ap gitra hai ban cua tu di¢n
€, dat cuc dai bing U, thi ngit khoa K.
a) Tim ti sb & C,
gilra cuong do i ] |
dong dién cuc

dai qua mach ‘_;:'
trudc va sau AW
khi ngit khoa I

K.

b) Tai mot thoi diém sau khi d3 ngat khéa K,
khi ma cuwong do dong dién qua mach co d¢
Us G Cs

AIC+C)
tu dién C, ¢6 do 1ém biang bao nhiéu?

lon la |i] = thi dién tich cta

¢) Sau khi ngit khoa K, tim dé 16n cuong do
dong dién tai thoi diém dién ap gitra hai ban
cua tu dién C, b?mg 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 201 34% 9

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

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

y =[M}
2

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

T4/427. Find all positive integer solutions of
the equation X+ Y —\E-\E +2=0,

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

(Xem Iié}) trang 27)
) TOAN HOC
S0 427 (1-2013) - Clusitre 17
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* Bai T1/423. Tim 56 c6 nam chit s6 khdc
nhau abcde, biét ring abed = (5e+1)2.

Loi giai. Ta co (5.6+1)2 =312 =961, do do
vi chit s6 e < 6 thi (Se+ 1) < 1000, khong
thoa man dé bai.

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

e V&i e = 8 thi (5.8+1)2 =1681, khong thoa
man vi c6 hai chit s6 1.

e Vai e =9 thi (5.9+1)%
min vi ¢6 hai chit s6 1.

Viy bai todn c6 mdt nghiém la abade=12967. O

> Nhan xét. 1) Mot s ban lap luan chua diy du khi
chi xét e = 6 ma khong xéte < 6.

2) Céc ban sau co 101 gidi ding, day du:

Phit The: Lé Nguvén Quynh Trang, 6C, THCS Vin
Lang, TP.Viét Tri, Nguyen Kién Chung, 6A, THCS
Nguyén Quang Bich, Tam Néng, Trdan Thi Vin_Anh,
Nguyén Ta Kiéu Trinh, Nguyén Thi Nhan, Nguyén Thi
Thity Lan, Ned Minh Huwong, Ddng Thity Trang, 6A12,
THCS Lam Thao; Vinh Phiic: Ta Thj Minh, Nguyén
Quang Sang, Tran Thi Mai Quynh, Pham Minh Trang,
Tran Quang Duc, 6Al, Nouyén Xudn Chten 6A3,
Phgm Viét Linh, Dodn Tbr Lan Anh, Nguyen Minh
Hiéu, Nguyén Gia Hudn, Trdn Thanh Ting, Trdn Hric
Duy, Biii Thi Liéu Duwong, Nguyén Kim Dirc, 6A5, Dé
Minh Trung. 6A1, THCS Hai Ba Trung, TX. Phue
Yén; Ha Ngi: Tg Lé Ngoc Sdng, 6E, THPT chuyén Ha
Noi "Amsterdam; Ngh¢ An: Viong Tran Luwc, Vii Thi
Cim Nhung, Nguyén Thi Phuong Anh, Nguyén Thu
Giang, Dgu Thi Huyén Linh, Neuyén Vin Manh,
Nguyén Thi Nhue Quyrh A, Trinh Thi Kim Chi, 6A,
THCS Ly Nhit Quang, P& Luong; Qudng Ngii:

lic do

= 2116, khong thoa

Nguyén Thi Hanh, Nguyén Thiy Phuong, V6 Quang
Phii Thoi, 6A, Nguyén Hiéu Ngdn, 6B, THCS Hanh
Phurée, Nghia Hanh.

VIET HAI
* Bai T2/423. Tim tat ca cdc s6 nguyén
dwong x, y, z théa man x+3=2"va 3x+1=4%
Léi gidgi. Cach 1. Do x 1 s6 nguyén duong

nén 3x+12x+3=4 =22 > 2,

Suy ra 4727 hay 3x+1=3(x+3)-8:x+3.
Tur d6, c6 x+3 U(R). Ma
x+3>4 (xeZ') nén x+3e{48 =xelL5}.

Vaix=1thitimdugcy=2vaz=1.
Voix=5thitimduwgcy=3viz=2,
Vay (x5 32) = (5251), (x5 052) = (5:3;2).

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

45 =32 -8 O[3 -2 =8
47 =3x+122" =x+3 2 > 2

3.2 2= ¥ bt
:’{222_}’ ﬁ{zz_yzcl:plz—ye{{},l}.
Tir do cting tim dugc
(x;y;z) = (1;2;1), (x;y;z] = (5;3;2). 0

> Nhin xét. C6 rat nhidu ban tham gia giai bai nay.
Ngoai hai cach trén, mét sé ban gidi bing cach nhan
xét “Do x nguyén duong nén ludn co y = 2, tir do tim
duge y =2 va y = 3. Sau d6 chimg minh y >3 khong

thoa man yéu cau dé bai”. Xin tuyén duong cic ban sau
co 1o gidi chit chg, trinh bay dep va g bai dén toa
soan sdm hon ca:

V¥inh Phic: Nguyén Hdng Anh, Nguyé'n Thi Thity Hoa,
Nguyén Thi Linh, Pham Hoang Ly, DG Thi Thu
Phuong, Pé Thi Thiy, Nguyén Thi Thiy Trang, TAL,
Pham Thi Mink Chdu, Nguyén Thi me:g, Nguyéen Thu
Ha, Pham Thi Thiy Nga, Neuyén Huomg Quynh, Ta
Minh Thu, 7A2, THCS Yén Lac; Phi The: Trari Minh
Hiéu, 6C, THCS Vin Lang, TP. Viét Tri, Nguyén Thi
Mai Anh, Duong Gia Huy, Lé Quic Khanh, Nguvén

TOAN HQC
* CTudilpe SO 427 (1-2013)
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Tien Long, Hoang Som, Biti Ngpc Som, TA 1, Ta Phiong
Thuy, 7A3, THCS Lam Thao; Thai Nguyén: Nguyén
Thi Huyén Trang, TA, THCS Nguyén Du; Thanh Héa:
Trinh Thi Lan Trinh, 7D, THCS Chu Vin An, T.Tr
Nga Son; Nghé An: Nguyén Thanh Lam, 7C, THCS
Cao Xudn Huy, Dién Chéau; Quing Ngii: Nguyén Thi
My Chi. Phan Kieu Chinh, Nguvén Thi Hanh, Pham
Thi My erg Vo Tran Thiy Huwong, Vé Quang Phi
Thi, Nguyén Ha Vv, TA, THLS Hanh Phudc, Nguyen
Dgi Dwomg, 7B, THCS Nguyén Kim Vang, Nghia
Hanh, Pham Quéc Trung, TA, THCS Nghm My, Tu

Nghia; TP. Hb6 Chi Minh: 76 Yén Khanh, 7 , THCS
Bach Dang, Phuomg 14, Qudn 3.
NGUYEN THI THANH
* Bai T3/423. Tim chit 50 tin ciing cua
S=1"+22+3+... + 2012292,
Loi giai. Chia tong S thanh 202 tong, trong

do moi tong trong 201 ton;, dau ¢6 10 sb
hang, tong thir 202 ¢6 2 so hang:

S=(1' 422 4. +100)+ (11" +122 4. +207)+..
F(20012011 42002202 + . +20102010) +
+(201 12011 +20122012),

Dé chimg minh duoc vdi k,ne N thi n va
n***1 ¢ cung chir so tin cling; 3* va 7% ¢o
chit s6 tan cung la 1; 24 ¢6 chir s tin cung
la 6.
Do dé trong 201 tong dau, mdi tong déu cé
céc chir sb tan cung cua cac sé hang la: 0, 1,
3,4,5,6,6,6,7,9. Viy chir s6 tan cling cua
mdi tong nay la 7.
Mit khic 201128 = 2011439+ 201 12;
2012912 = 2012452 D)1 27
do d6 20112 ¢6 chir s6 tin cung la 1;
2012292 ¢6 chir s6 tan cung la 6. Suy ra chir
sé tan cing cua téng S 1a chir sé tan cling cia
tong A=201.7+1+6. Do A ¢6 chir s6 tan clung 14
4, nén S co chir so tan cung la 4. O

i, i

pl\lh@n xét. 1) Nhicéu ban tham gia giai bai nay. Pa
s0 cac ban c6 loi giai ding, cac cach giai la kha phcmg
phi. Tuy nhién l&i gidi coa mt s6 ban con dai, mot so
lari bld' sai, lap luan khong chinh xée, chfmg han: khi
chir s6 tan cling cta n 14 2 thi n va 7" co cing chir sb
tan cing la 2, didu nay khong ding vi vdi n = 12 thi
12" ¢6 chir s6 tin cung la 6.

2) Céc ban ¢é 1oi giai tot la:

Phu Tho: Nguvén irc Thudn. 8A3, THCS Lam Thao;
Quang Ngii: Vi Thi Thi, Neuvén Thity Phicong, 8A,

THCS Hanh Phudc, Nghia Hanh, Trdn Thi My Ninh,
9A, THCS Nghia My, Tu Nghia; Nghé An: Ho Xudn
Himg, 9C, THCS Ly Nhit Quang, Do Luong.

TRAN HOU NAM
* Bai T4/423. Cho ham sé f thoa man

[y 2 2 4 22.x42
__f‘(uk] (1420102 + 22 +2
X x?

xdc dinh voi moi x khac 0.

Tinh f(yJ2012-v2011).

Loi giai, Cach 1. Taco

f[l+£}—]+m+2 T+[\E]

X

-

:[l+£J ++2011

X

=
Pt 1432 =y thi f(y)=y? +2011. Viy
X

_f'[\/zmz-\fzm 1 ] =(J2012—«.f2011)h +42011
= 20122011 ++/2011 =2012.

Cach 2. Dat 1+i§- =y thi x= :
X e

(voiy # 1).

Khi d6 tir gia thiét ta co

j(;}—l-!-\fﬁ_l+[2\fr£— 2] [ V2 I

y—1 r=1

r T
=1+\f2011+2(-”l”.‘ﬂ}2 d i30T,
o

Phan tinh toan lam nhu cach 1. O

» Nhin xét. 1) D& bai da dugc chinh sira ¢ 6 424, ty
nhién nhiéu ban khong theo dai nén van giri 1o giai
theo dé bai chura chinh sira, do do cho két qua chua gon.
Ban Hoang Puwe Manh, 9A, THCS Dinh Cong Tring,
Thanh Liém, Ha Nam da phat biéu duoc bai toan
tromg tr nhir sau:
) [1 ++/201 !].tJ +3:u’(a+x}+a3

Cho ham so _f{t + ~] = - -

X x
(a la hing s0), xdc dinh véi moi x khde 0. Tinh

73201242011 Két qua ciing bang 2012,
g bang
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2) Tuyén duong céc ban sau day c6 1o giai tot:

Ha Ngi: Ta Mai Anh, TA, THCS Tam Hung, Thanh
Oai, Phi Tho: Pinh Minh Ha, 8A1, Nguyén Pirc
Thudan, A3, THCS Lim Thao; Hii Dwong: Ngu_}'lcfn
Thao Nguyén, .-"\-rgr.'_vtin Anh Ding, Vii Thi Thu Hién,
R8A3, THCS Pha Thai, Kim Thanh; Vinh Phtc:
Nguvén Thi Khanh Huyén, 9A, THCS Yén Lac, Luong
Kim Hai, 9B, THCS Lién Bao, Vinh Yén: Ha Nam:
Ngé Trung Kién, 8A21, THCS Tran Phu, Pha Ly,
Hoang e Mank, 9A, THCS Binh Cong Tring,
Thanh Liém; Thanh Héa: Mai Quynh Chi, 8E, THCS
Chu Van An, Nga Son; Ngh¢ An: Pham Quang Todn,
8C, THCS Pang Thai Mai, TP. Vinh; TP, Ho Chi
Minh: Nguvén Béo Trdn, 8T, THPT chuyén Tran Dai
Nghia; Phi Yén: Tran D6 Bao Hudn, 9B, THCS
Neguyen Thi Dinh, Tay Hoa.

PHAM THI BACH NGOC
* Bai T5/423. Cho tam giic ABC néi tiép
dwong tron (0). T:'-:?}J ra_rafn voi dwong H‘_‘{}H
() tai B va C cat nhau tai T. Duong thang

qua T va song song voi BC cdt AB va AC

reong wung tai By va C,. Chung minh rcfng
B;E’E} la goc nhon.

Léi gidgi. Do tiép tuyén tai B va C cit nhau tai
Tsuyra BAC #90° .

Ta xét truong hop BAC <90°, truomg hgp
BAC >90°, cach chimg minh hoan toan
trong tr.

Ta ¢o TEE,=@ (cung chin zﬁ'} va

ACB = C'Eﬁ'" {df}ng vi), suy ra

TBB, =CGT (1)
Tuong tr ta cé ﬂ?—]h.é = TTCT(E'] (2)

TOAN HOC
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Tiur (1) va (2) suy ra ATBB; «n ATC,C (g.2),

%}1 hay TB,.TC, = TBTC, mi TB=TC

i
nén — =
1B

(tinh chét tiép tuyén) suy ra7B.7C =78 (3)

Do OET =90° nén BT < OT, suy ra tén tai
diém D nam trong doan OT sao cho 7D = TB.
Tir (3) suy ra TB,.TC, = TD? (4)
Ta cé OT L BC va BC//B\C, nén OT 1 B,C,.
Tu (4) suy ra ADB,C, vudng tai D. Ta lai
c6BOT < BDT. C,OT <CDT (tinh chit
gdc ngoai cuia tam giac), suy ra

BT5T+CTE)"LT < @Tﬁfﬁ?’ hay é&ldl}’.

Viy 1;‘._53'] la goc nhon. O

»Nhin xét. Day la bai toan co ngudn gde tir bai thi
Olympic Todn Qudc té nim 1998. Tat ca cic ban tham
gia giai déu co 1oi giai dung. D4 la cac ban sau:

Vinh Phic: Truong Thi Hoai Thu, 9A, THCS Yén
Lac: Thanh Hba: Lé Quang Dine, 8D, THCS Nhir Ba
S¥, Hodng Hoa; TP. H& Chi Minh: Nguvén Thanh
Phuwomg, Neuvén Thi Hong Hanh, PG Nguyén Vinh
Huy, Phan Bui Hung, Vi Phan Minh Hiéu, Tran Thi
Hong Ngoc, Trang Vi Hiing, 9A1, THPT chuyén Tran
Pai Nghia.

NGUYEN XUAN BINH

*x Bai T6/423. Dung ra phia ngoai tam giac
ABC cdc tam gidc déu ABC,, BCA,, CAB, va
dung vao phia trong tam gidc ABC cdc tam
gidc déu ABC,, BCA,, CAB.. Goi G, Gy, Gs
lan heot la trong tam cdc tam gide ABC),
BCA,, CAB, va goi Gs Gs, Gg lan luot la
trong tam cac tam giac ABC,, BCA; va CAB,.
Chung minh rdang trong tam tam gidc G,G>G
trung voi trong tam tam gidc GaGsGe.

Lai giai. Gia s G’ va G theo thir tir 1a trong
tam tam giac ABC va tam giac G,G,G;.Khi

—

d6 G'A+G'B+G'C=GG + GG, + GG, =0.

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

Qua A ké duong thing song song véi BG, cit
C\G, tai [. Do ABC, la tam giac déu nén

AGy=Al=BI=BG, = %AB.CUSBO”.
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Bl _\3 BG, 3

=— Do

3
2

Tir @6

. Mat khac,
AB 3 BC 3

do AABC e» AIBG; (c.g.c), suy ra % =

€6 i3

Lai vi —=— nén /G, = CGy
A 3

. Chung
minh tuong ty, ta cling ¢6 /G3 = CG;. Do vay
tir giac /G3CGy 1a hinh binh hanh, dan dén
IG, = - CG;. Do tir gide AIBG, 14 hinh thoi,
nén AG, + BG, = IB + BG, = IG,. Viy

AG, + BG, +CG,; = IG, +CG, =0 2)

Tir (1) va (2) suy ra GG' =0, hay G = G'. Do
do trong tAm tam gidc G;G>Gy tring voi trong
tim tam giac ABC. Tuong ty, trong tAm tam giac
G4GsGy trung voi trong tam tam giac ABC. Vay
trong tam tam giac G,G,G5 trung vl trong tam
tam giac G3GsGe (dpem). O

}*Nhan xét. 1) Rét nhiéu ban giai dung bai todn nay.
Hau hét cic ban déu sir dung Djnh li Con nhim (chang
han xem cudn Tuyén chon theo chuyén dé Todn hoc va
Tuoi tré, Quyén 3, rang 173) dé chimg minh két qua
ctia d2 bai.

2) Céc ban sau co o1 giai ding va gon hon ca:

Ha Néi: Mgac Phuong Anh, 10A1 Tin, THPT chuyén
KHTN, PHQG Ha Noi, Biii Tudn Nam, 10 Tin, THPT
chuyén DHSP Ha Noi; Vinh Phie: Hom:g Do Kién,
12A1, THPT chuyén Vinh Phic; ']hal Binh: Neuyen
Hai f_mh Chi, Triromg Trung Qme*z Trinh Thi Thiw
Duong, 11 Toan 1, THPT chuyén Thai Binh, Bii Dinh
Hiéu, 12A1, THPT Quynh Céi, Quynh Phy; Nam
Pinh: Vit Hoang Di¢u, 11 Toan 2, THPT chuyén Lé
Hong Phong; Thanh Héa: Lé The Som, 11B8, THPT
Bim Son; Nghé An: Lé Phi Anh, 10T2, THPT Bé
Luong I, Hoang Xudn Khdnh, 10A1, Lé Kim Nhd,
1LAL. THPT chuyén Phan Bgi Chdu, TP, Vinh, Luwomg
Thi Mai Hiweng, 12A1, THPT chuyén DH Vinh, Chy
Tw Tai, 12A12, THPT Dién Chau 2, Tran Trung Hiéu,
12A1, THPT Thai Hoa, TX. Thai Hoa; Ha Tinh: Ngd
Khanh Huvén, 1012, Nguvén Thity Link, 10 Toan 1,

THPT chuyén Ha Tinh; Quing Binh: Pdng Ngoce
Tudn, 10 Toan, THPT chuyén Quang Binh: Thira
Thién - Hué: Neuyén Quoc Hing, 11T1, THPT Quéc
hoe Hué: Quing Ngii: Trmg Thanh Nguyg , 10T1,
THPT chuyén Lé Khiét; Binh D!nh Lé Khac Nhugn,
10T, THPT chuyén Lé Quy Dén; Dnng Thap: Dwong
Minh Chanh, 10T, THPT chuyén Nguyen Quang Diéu;
Lam Dong: Neuyén Vi Trung Quén, 12 Toan 1, THPT
chuyén Thang Long; Hu Giang: Ma Kim Phrmg 10T,
THPT chuyén Vi Thanh; Bén Tre: Tir Nhdt Quang, 10
Todn, Lé Thi Minh Thau, 12 Toan, THPT chuyén Bén
Tre; TP. H6 Chi Minh: Tran Duirong Yén Linh, 10A6,
THPT chuyén Tran Pai Nghia; Péng Nai: Ngwc?n Thi
Ouynh Mai, 10T02, Pham Céng Danh, 11T0O, THPT
chuyén Luong Thé Vinh.

HO QUANG VINH
* Bai T7/423. Giai phuong trinh
37 437 =logs(2* + x)+ 2% + 32+
Loi giai. PT da cho twong duong voi
3% 43 +logs(3*) =32+ +2"+x+logs (2% +x).

Xétham sb f(1)=3"+1+logst, véi 1> 0,1a co
I
(1)=3In3+——+1>0, V1>0.
7 {In3

Do d6 ham s6 f{7) dong bién trén (0;+0) . Vay
PT da cho twong duong voi A3%) = 2"+ 2)
S¥F=P+2¥-2-2=0 (1)
Xét ham sb g(x) = 3" — 2" — x, ¢6
£'(x)=3*In3-2*In2-1, suy ra

2/(x) =0 h(x)= ln3—{§]x In 2—(3 -0,

Nhan thdy A(x) la ham s6 lién tuc va déng
bién trén R nén PT h(x)=0 c6 t5i da mét
nghiém, suy ra PT (1) co toi da hai nghiém.

Dé thay x = 0 ; x = 1 la cac nghiém cua PT (1).
Vay tap nghiém cua PTdachola S={0;1} 3

‘(Nhﬁ'n xét. Co kha nhiéu ban tham gia giai bai todn trén
vé da 6 cho I gidi ding. Cac ban sau co 1o giai tdt:
Vinh Phic : Hoang D6 Kién, 12A1, THPT chuyén Vinh
Phiic; Pak Lik: Nguvén Tién Manh, 12 Todan, THPT
chuyén Nguyén Du; Phi Tho : Nguyén Tién Thinh, 12
C, THPT Ha Hoa; Nghé An: Lwemg Thi Mai Huemg,
12A1, THPT chuyén DH Vinh, Triwong Cdng Phi, Lé
Hong Bure, 11A], THPT chuyén Phan Bgi Chau; Ha
Tinh : Ddang Ven Phic, 12T1, THPT chuyén Ha Tinh;
Ha N§i : Vi Thi Thu Hién, 12T1, THPT chuyén DHSP
Ha Noi.

NGUYEN THANH HONG
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* Bai T8/423. Gia sir A, B, C la ba goc cua
mot tam giac nhon. Chitng minh rdng

lcos Ccos A

Icos Acos B /COSBC&)SC ‘#
N cosB

[ .| :
\JI cosC \J

Loi gidi. Ta co

I

cos A

sinC =sin( A+ B) =sin Acos B +sin Bcos 4

= tan Ccos C = cos Acos B(tan A+ tan B)

cosAcos B tanC
= . Tuong ty
cosC tanA+tan B
cos BeosC tan A ‘
cos A tan B +tan C~
cosCcos A tan B
cosB tanC+tan A4

Ditx=tan4, y=tanB, z=tanC, v0i x,y,z>0.
Bit dang thitc phai chimg minh tuong duong véi

X ¥ Z
.
Jy+z z+x x+y

Tir BDT Cauchy cho hai s6 duong, ta c6

>2.

X

- 2x S 2x
y+z 2 Jl_x(y+z) Cx+y+z

[ Vo B o |2 e PR
gtx EPPE Ty X+PptE

’ x+y+z) 5
y+z z+x X+y+z

Ding thire xdy ra khi va chi khi

. Tuong tu

X=p+z
y=z+xx=y=z=0
e oy B

(khong thoa man didu kién).

Vay\zx+\}y+\)z >2.0
y+z Z+x x+y

>Nhan xét. Céc ban sau diy cé loi giai tot:

Vinh Phic: Hodng Dé Kién, 12A1, THPT chuyén
Vinh Phiic, Neuyén Van Cao, 11A1, THPT Séng Son,
Séng Lo; Nghé An: Lé Hoang Hiép, 12A1, THPT Thai
Hoa, TX Thai Hoa; Lé Kim Nha, Lé Hong thie, Treomg
Céng Phi, 11A1, THPT chuyén Phan Bgi Chau, TP Vinh;
Ha T"l'nh I)uo‘ng Hodai Nam, 10TL, THPT chuyén Ha
Tinh; Dong Nai: Phgm Van Minh, 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 lon
nhét (n 2
nguyén duong a,as, ...,

3) sao cho ton tai mit day cac so
a, thoa mdn diéu kién

a,g."'l

@iz l= , ke{2,3,..,n-1} (1)

g i1
L&i gidi. (Theo da sb céc ban)
Ta chung min}1 n <4, That vay, néu ton tai
maot day céc. s0 nguyén duong a;,ds,dy,ds,ds
thoa man diéu kién (1) thi

a3 +1=(a+1)(a; +1) (2)
al +1=(a; +1)(as +1) (3)
a2 +1=(a; +1)(as +1) (4)

Ta ching minh céc sb a,a;,a; déu chin.
That viy, néu a & thi a, & va
a3 +1=2 (mod 4) nén tir (2) suy ra a, chin,
méu thuin voi (3). Vay @ chin. Tuong tu, ta
cling ¢6 g, chan. Khi d6, tir (2) suy ra a
chiin. Tuong tu, cling c6 ay,as chin.

" . ai+1l:a; +1 5
Tir (2) va (3) suy ra {a} +l§aj+1 EG;
nén

al +a} =(a2 +1)+(a3 —1)ia +1 (5"

{ag +a} =(a} +1)+(a? —1)ia; +1 (6"

Ta chimg minh ring khong ton tai cip sb
chin (a;.a;) thoa min (5)-(6) (hay (5')-(6").
Néu ¢ 12 UCLN cua a; +1 va a; +1 thid 1é
va 1a udc cla al+l+ai+l—(ad+ai)=2

nén d=1. Suy ra a?+a? chia hét cho
(@, +1)(a +1) nén ton tai k € N'dé
a? +at =k(a; +1)(a; +1) (7)

Gol a,,ax la cap s6 chin thoa man (7) véi
@, 2 d; VA & +a; nho nhat. Khi d6 PT

X2 — k(@ +1)x+83 —k(a +1)=0
c6 hai nghiém a,,ay. Vi ﬁ%—k(&3+l);€0

nén a'; =0. Tir hé thirc

https://tieulun.hopto.org
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(az +l)((}lg+1) — &25"2‘{' ag +&l2+1 = &12 +1
nén suy ra a';chin va duong. Viy cip
(@',a;) cling 1a s chan thoa man (7).

Theo dinh li Viéte, ta co

)
a1 < % %
3 <a% <a,=a'y<a,,

{7

didu nay din dén a;+a', <a +a,, mau
thudn voi @ +a; nhé nhat. Viy n<4.
V&i n=4, ta chon by sé a =4, a =33
a; =217 va a, =1384 thoa man diéu kién
bai ra.
;‘"Nhan xét. Nhidu ban da biét sur dung phuung phap
trén (thudng goi la phuong phap "gen") dé gial. Pa sb
gidi theo cach da trinh bay. Céc ban sau diy co loi giai
dong: Ha Tinh: Nguvén Mdu Thanh, 12T1, THPT
chuyén Ha Tinh; Thira Thién - Hué: f"u’guyen Quoc
Himng, 11T1, THPT chuyén Quéc hoe Hué; Nam Dinh:
Trdn Pai Tan, 11A1, THPT chuyén Lé Hong Phong;
Nghé An: Lé Hong Dw Lé Kim Nhd, Nguyén Vin
Sem, 11A1, THPT chuyén Phan Boi Chiu; Lé Hoang
Higp, 12A1, THPT Thai Hoa; Pha Yén: Lé Nhar
Thang, 12T, THPT chuyén Luong Van Chinh; Thai
Binh: Nguvén Hdi Linh Chi, | ITI, THPT chuvén Thai
Binh; Vinh Phiac: Hedng Do Kién, 12A1, THPT
chuyén Vinh Phiic,

NGUYEN VAN MAU

* Bai T10/423. Cho p la s6 nguyén 16 lon
hon 3, n la s6 nguyén dwong sao cho cdc so
p-l o pon n+ 1 tieng doi mot khong co uoc 50
chung lon hon 2. Chuimg minh rang phirong
trinh sau khong co nghiém nguyén drong x, )
X0 xP 4+ x+ 2=y (1)
L&i gigi. Phan chimg. Gia sir ton tai cac sb
nguyén duong x, y thoa mén phuong trinh (1).
Truomg hop 1. Voix=1.Tu (1) = p+1 =y
= p=y*-1=(-D"+)y""' +..+ y+1)
= yp=l=Ly*+y~+.+y+l=p, vipla
s6 nguyén to va y* + yl+ L+ y+1> 1
Suyray=2vap=2"-1 - (2)
Ki higu heN' la sé nho nhat thoa
man 2*—1:p. Vip>3suyrah=23. Chay
Vvm e N', 2" —lip < m:h Tir (2) suy ra
n+1:h Theo Dinh li nhé Fermat 2#- —1:p

= p-1:h. Do d6 (n+1,p—1):h, vii h = 3.
Mau thuén vai gia thiét (n+1,p-1) < 2,
Truong hop 2. Xétx > 1. Tu (1) suyra
xrlpxrig 4x4l=yrl=]
_xp—l
—
x-—1
Xét g 1a ude s nguyén té bét ki cua
x? -1
x-1
xtg = x%'-1ig (theo Dinh 1li nho
Fermat). Két hgp véi x? —1ig, p 14 s6 nguyén
to, ta suy ra hoic g—1:p hodc x—lig. (Ki
hiéu & la s6 nguyén duong nho nhat thoa man
¥ —1ig = p:k > hodck=phoick=1va
ta cling c6 g —1:k).

=(y=-D(y*+ vy +.+y+]) (3)

xPl x4  +x+1=

Néu x-1ig thi x»! +x*2+x+1=p (mod q)
= p'g = p=q. Tom lai, véi tit ci cic udc

I

2 g ik . X 4 s s
s0 nguyén to g cua thi hoéic ¢ = p hoic

x—1
g =1 (mod p).
Do d6 két hop véi (3) ta ¢d ca hai so y—1,
34y +..+y+1 hosic chia hét cho p hoic
ddng du véi 1 (mod p).
Truomg hop 2. 2) y—1:p = y =1 (modp)
= '+ y* !+ . . +y+l1=n+1 (mod p);
n+1] p vi theo gia thiét (n+1, p) <2;
n+1 21 (mod p) vi theo gia thiét (n, p) <2,
Nhu vay truong hgp nay khong xay ra.
Truomg hop 2 b) y—1=1(mod p)=>y=2 (mod p)
=y + 3yl 4+ y+l=2P 427 42 +1
=21 ~1 (mod p).
Ta c¢6 o 2 —17lp wvi 2¢1-1p va
(n+l,p-1)<2.
e) 27+ —1=1 (mod p) = 2" -2=2(2"-1):p
= 27 —1: p. Khang dinh nay khéng xay ra, vi
(n,p—1)< 2. Boi vy gia sir phan chimg vé
sur ton tai x,y € N" théa mdn phuong trinh
(1) 1a sai. Khing dinh cta bai toan di dugc
chimg minh. 3
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»Nhin xét. Dy la bai toan 50 hoc hay, kho, ¢o nhiéu li
luan co ban cua s6 hoe. (Do so xuit, dé bai el cd mét sb
ché khéng chinh xdc. Toa soan thanh thét xin 164 ban doc).

NGUYEN MINH PUC
* Bai T11/423. Giai hé phuong trinh

j .\.':rﬁ..r-" +2xy+ 2% + \f-Z,;r?' +2xy+517 =3(x+y)
|2+ v +142Tx+12y+8 =20y + y+5.
Loi giai. V& moi x, v ta co
Sx242xy+2y2=(2x+yP+(x—y) 20 va
2x2+2xp+5y2 =(x+2yP +(x—y) =0.
Vay diéu kién dé hé PT trén xac dinh 14
2x+v+120.
Viét lai PT thir nhit ciia hé va déanh gia nhu sau
JSxZ +2xy 42y + Jsz +2xy+ 5_}«'{

(2x+ ¥) +(x—y)? +J(x+2y) +(x—y)?
Z|2x+y|+|x+2y|2|3x+3y = 3(x+ y).

PT thir nhéit ciia hé chi ¢6 thé duoc thoa man
néu

x—y=0
2x+y20«x=y20.
x+2y=0
Thé vao PT thir hai cua hé ta duoc
V3x+1+2Y19x+8 = 2x7 + x+5
28 -2 (x+1) —»ﬁxfl] +2((x+2}—3!@:é] =0

2

A=K

2 —x)p————
( x) x+1++3x+1

(2x+14)(x*—x)

+ —
(x+2) +(x+2)319x+8 +$i{19x+8
& xt-x=0
1
i x20 nén 24 ————
(vi x nén x+l+m
2x+14

(x+ 2} +(x+2 )19x 48 + ( 19x+8

== Q=1
Tir d6 (x : v) = (0;0) hodc (1 ;1) la nghiém cua
hé PT dd cho. O

}'\Ihan xét. Toa soan di nhian duge 160 bai giai cho
bai todn nay va 159 ban tim ra duge hai nghu;m nhur
& giai trén. Xin néu tén mot s6 ban ¢ 101 giai ngin
gon va (ot hon ca:

TOAN HOC
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Hoa Binh: Dang Hiu Hiéu, 12 Toan, THPT chuyén
Hoing Van Thu; Béc Ninh: Nguyén Van Thanh,
11Al5, THPT Qué Vo Sb l; Hung Yén: Nguyén Ngoc
Pai, Trdn Mai Anh, Nguvén Thi Viét Ha, 11 Toan 1,
THPT chuyén Hung Yén; Pha The: Qu.:m Dire Binh,
8A1L, Pham Minh Hai, Neuven Tién Diing, Ngé Linh
Chi, 9A3, THCS Lam Thao; Théi Nguyén: Ta Vin
Tuan, 11A1, THPT Luong Phu Vinh Phuec: Nguverr
Vin Cao, 11Al, THPT Sing Son; Hodng Pé Kién,

12A1 chuyén Vinh Phic; Théi Binh: Nguvén Hai Linh
Chi, Trinh Thi Thity Dicong, 11T1, THPT chuyén Thai
Binh; HA Nam: Trjnh Ngoc Ti, 10 Toan, THPT
chuyén Ha Nam; Thanh Hoa: Lé Thé Son, 11B8,
THPT Bim Son; Nguyén Quoc Tri, 11C1, THPT Hodng
Hoéa IV, Nghé An: Trwomg Cong Phu, 11A1, THPT
chuyén Phan Bi Chiu; Ha Tinh: Phan Vin Trung,
10T2, THPT chuyén Ha Tinh; Péng Nai: Pham Céing
D(mh 11T0, THPT chuyén Lwong Thé Vinh: Lam
Pong: Nguyén Vi Trung Qudn, 12 Toan 1, THPT
chuyén Thang Long; Ba Ria-Viing Tau: Phiing Thunh
Ding, 12 Toan, THPT chuyen Lé Quy Pon; TP. Ho
Chi Minh: Lai Minh Thanh, 9A1, THPT Tran Dai
Nghia; Long An: Chu Thi Thu Haen 11T, THPT
chuyén Long An; Ca Mau: Luu Giang Nam, Lé Minh
Pheromg, 11T1, THPT chuyén Phan Ngoc Hién.

T:?L NGOC TRI
% Bai T12/423. Cho tam gigc ABC noi tiép
dicomg tron (O), 1 la tam duong tron noi tiép.
Al, BI, CI theo thir te cdt lai dwong tron (O)
tai A’ B' C': A'C", A'B’ theo thir tw cdt BC tai
M N B'A", B'C' theo thu tw et CA tai P, Q;

C'B'. C'A theo thir tir cat AB tai R, S. Chimg
: : 2 2
minh ing —Sapc < S MmyvpoRs < ;-‘;Hm

Loi giai. Ki hiéu a, b, ¢ theo thu tu 1a do dai
cac canh BC, CA, ABva A, B, C theo thir tir la
s6 do céc goc BAC CBA ACB.

Pé cho don gian, ta dung cdc ki hiéu
3 a3 a?,Y x,Y x2... &é chi cac tdng a + b
toe;d + b+ x+y+zxt +y + 2 va cac

ki higu Ztang;ncotg dé chi
A B e . .4 B &€
tan — + tan — + tan—; cot—cot—cot—.
B 2 2
Bé dé 1. Véi moi tam gide ABC, ta cé
ztan-g- >3 va Hcot% <343,

Bb @& 2. Vi cde ki hiéu cé trong bai todn
MN a NP b PM ¢

BC Ya' CA Za 4B Sa

trén, thi

https://tieulun.hopto.org
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Bb dé 3. Véi moi x, y, z thi > x2 > %(Zx)z

Bo dé 4. Vi moi tam gidc ABC, ta c6
e
byl
2522
(Ban doc ty chimg minh cac bd dé trén).
Tro lai giai bai toan T12/423 (hinh vé).

Phan 1. Chimg minh Synpors > %S,,BC.

sinE
AR " SC'AR _ 2

Screr sin(A + gj

E SinE
2

Dé thay

sin

. ( BJ . B . A
sin| A+— |[+sin— 2C08—Cos—
2 X 2 %

sin g
AQ 2

Tuong tu =

B A
2c0S—c0s—
2 2

Tir d6 ta co
%.%=%mn§tan-§(l+tanzg}

Viy, chi y ring Ztan%tan%: 1, taco
2

‘3“ S e < Sumpors

|
< ;Sﬁﬁc = Suro

hitps:/isites. google. com/siteletrunglienmath

ey lie s 1 o5 AR AD . |
R B AR A0 - &

b
\%
W |

= Etangtang(l+tan2 e s
2 & 2

# A A_4
<» » tan—tan—+| |tan— ) tan— = —

Z 2 I 2 a3

A 4_1
= tan— > tan—=—

I 2Z 33
¢>3Zt&ngzncm§. (n
Theo Bé dé 1, bit déng thirc (1) ding.

2

DO dé Sm'pg_ps :_} ESABCH

Ping thoe xay ra khi va chi khi tam gidc
ABC déu.
Phdn 2. Chitng minh Syppss < %S,,.M..
Dé théy Ad'MN «»AA'B'C'. Tir 46, theo BS
dé 2 va dinh i sin, suy ra
Syav _ MN? _ MN? BC?
S BC2  BCY BCH
a* sin? 4 at

(Za)z .Sinz B;C == (Za}z.

2
Do do Esms'c = Swwrors

SA'MN

1 |
=S ) Souw & B
3 A'B'C Z A'MN ZSA‘B'C' 3

Gl 2
&> atsin®—2-—(Ma 2
2atsinty 2 5(2a) @)
Khong mat tinh téng quat gia sit a = b > c.

Suy ra sinﬁ > sinE > sing.
2 2 2

Sir dung BDT Chebyshev, chu y téi cac B
dé 3 va 4, suy ra (2) ding. E}ﬁng thirc xay ra
khi va chi khi tam gidc ABC déu. O

> Nhiin xét. 1) Bai toin nay khé kh6, s ban tham gia
giai khéng nhiéu, mét s6 ban trinh bay 101 giai qua dai,
c0 ban phdi st dung dao ham d& ching minh cic BBT
lrong gidc.

TOAN HOC
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2) Khéng sir dung lugng gidc, van cé thé chimg minh
duge bit ding thue Sywpgrs = %S,,Bc (xem THTT sb

176, trang &).
3) Xin néu tén mot sé ban co 1di giai twong déi tot:
Thai Binh: Triong Van Cudng, Truong Trung Quyét,
Nguyén Hai Linh Chi, Trinh Thi Thuy Dwong, 11TI,
THPT chuyén Thai Binh; Nam Binh: Dinh Trung
Kién, 11T1, THPT chuyen Lé Hong Phong; Quéing
Binh: Ddng Ngoc Tuan, 10T, THPT chuyén Quang
Binh; Lam Dong: Newyén Vi Trung Qudn, 12T1,
THPT Ch}l}'é!’l Thing Long; Long An: Chu Thi Thu
Hién, Tran Thanh Phdt, 11T, THPT chuyén Long An;
Bén Tre: Lé Thi Minh Thao, 12T, THPT chuyén Bén
Tre.

NGUYEN MINH HA

% Bai 1.1/423. Dién ndang tie mot tram phat
dién duwoc dua ¢ en mot khu tai dinh cur r"?fi’i?g
dwong ddy truyén tai mgt pha. Cho biét néu
dién ap i dau truyén di tang tir U lén 2U thi
sé hé dan duge tram cung cdp di dién ndng
tir 120 1én 144. Cho rang chi tinh dén hao phi
trén dwong day, cong sudt tiéu thu dién cua
cdc hé dan déuw nhir m’mu cong wf?f cua tram
phat khong déi va hé $O cong \Hc.I trong cdc
tricong  hop déu bang nhau. Neu u'm.‘ ap
truvén di la 4U thi tram phat nay cung c ap du
dién nang cho bao nhiéu ho dan’?

Loi giai. Goi Py la cong sudt tiéu thu trung
binh cia mét ho dan, P la cong sudt cua
nguon phat, » la s6 ho dan ma tram phat c6
thé cung cdp dién khi dién 4p & tram phat
bing 4U.

Ta cé cong thirc tinh cong suit hao phi

PR Khi dign dp13 U, tacd

U’cosp
p=120p, + LR -
UZcos’p
Khi dién ap 1a 2U, ta c6
Pl it s @
(2L cos*@
L T T
(4U)? cos? ¢

Tir (1), (2) va (3) ta tim duge n=150. 0

TOAN HOC
2¢ ° Cludilre S6 427 (1-2013)

» Nhin xét. Ddy 1a mét cau tric nghiém trong Dé thi
Dai hoc, Cao ding nam 2012. Rit nhiéu ban tham gia
gidi va hau hét cé 1oi giai ding.

Céc ban sau c6 13 giai ding va gin gon:

Humg Yén: Bii Xudn Cuonmg, 12T2, THPT chuyén
Hu'ng Yén; Nghé An: Nguyén Hai Hgu, 11A1, THPT
Nguyén Xuin On, Dién Chau; Tran Trung Hiéu, 12A1,
THPT Thai Hoa; Ha N§i: Nguyén Duy Khanh 12A1
THPT Ba Vi; Thdi Binh: Bui Dinh Hiéu 12A1, THPT
Quynh Céi. Quynh Phy; Bic Ninh: Nguyén Quang
Huy, 10 Li, THPT chuyén; Thanh Héa: Hoang Huy
Hi¢u, 11A1, THPT Luong Dic Bing, Hoang Hoa;, Ha
Tinh: Nguyén Thi Thiry Linh, 10A1, THPT Huong
Khé.

NGUYEN XUAN QUANG

* Bai 1.2/423. Ba ngéi sao giong nhau, ¢é
cung khoi lugn g M dat o ba dinh cua mor tam
gide déu, canh d. Hoi ching phai chuyén déng
vGi téc do bang bao nhiéu dé ca ba ciing quay
do tac dung cua cdc luc h.:f;; dan lan nhau,
trén mot quy dao tron ngogi tiép voi tam gide
mé van giir cho tam gidc dugc déu?

Léi gidgi. Mbi ngdi sao chju tac dung cla céc lyc
hép dén do hai ngdi sao kia (xem hinh v&).

Xét ngdi sao A. Ngdi sao B tac dung lén ngbdi

sa0 A luc Fip, védo16n Fy =%.

Ngdi sao C tac dung lén ngd1sao 4 luc Fje,
GM &

Véd{)lm'l FAC_ "'FA.‘?

Luc tong hop ma ngﬁi sao A phai chiu la
By -y - # 4

F‘,g = FAB"' F,;(;. Vé dé ].611, tathﬁy rﬁng

GM?43
Fy =FAB-J§=—d“2£

va F, c6 phuong AO va chiéu huéng vao
tim O.
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Vay ngoi sao 4 chuyen dong tron déu voi gia
téc huong tim @, bang

F, _GM>\3 _GM\3
M dM d?

2
Mat khélC a,i;r _—

dy =

o
odiv R=——.
A

Do dé, ta tim duoc tde dd cia ngdi sao A4
GM

—

Vi li do d6i xtmg va ciing lap ludn tuong tir
GM

-

béng V‘,‘ —

nhur trén, ta thdy ve = vy = v, =

Do hé ba ngdi sao chuyén dong vdi cing tde
dé trén duong tron nén dang cua tam giac
ABC khong thay d6i, nghia 1a tam giac ABC
ludn ludn la tam gidc déu. Chu y ring, cdc
ngdi sao quay theo chiéu kim doéng ho hay
ngugc chiéu kim dong hé la tuy thudc vao
trang thai ban dau cta ching. O

»Nhin xét. Cac ban sau day co loi giai tot:

Quing Ngii: Nguyén Nhdt Han, 11 Li, THPT chuyén
Lé Khiét;, Tien Giang: V& Vigt Tan, 12 Li, THPT
chuyén Tién Giang; Pong Thap: Hupnh Thank D,
12 Li, THPT Nguyen Quang Diéu; Thai Nguyén: Ta
Vdn Tudn, 11A1, THPT Luong Phu; Nnm‘ﬂinh: Tran
Thi Thu Huong, 12 Li, THPT chuyén Lé Hong Phong.

NGUYEN VAN THUAN

PROBLEMS... (Tiép trang 17)

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

4
24{53_+4 =15 §|y|

4
242 14 =1+ Ef)cl.
3 2

T7/427. The side lengths of a triangle ABC
are AB =9, BC = /39, C4A = v201. Find a

point M on the circle (C:3/3) 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
N C'J[ C A)
+ II tan—+tan— || tan—+tan—
\j 2 2 2 2
£ A A 3]

. tan—+tan— || tan—4-tan—
2 2 2 2

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

TOWARD MATHEMATICAL OLYMPIAD

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

of\frﬁ.

T10/427. Find the maximum and minimum

values of the expression P= i + i + at ;
c a b

where a, b, ¢ 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

S,(x)=cos’x— écosﬁ 3x+ 3%(:053 ¥

-t [;]-} cos? 3 x,
3

Find all real values of x such that

T

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 4", 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

TOAN HOC
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BERS Toin hoc
SO &
Dii song |

Hcf: Can Chi 1a mot hé dém dinh vi thoi
gian (nam, thang, ngay, gid) tr xua ¢ A
Dong, do ghép 10 Can (cdt bén trdi Bang I)
vai 12 Chi (hang trén Bang 1) duoc 60 tén
Can Chi. Trong Bang 1 theo thir tu ta cho
mdi tén Can Chi tuong tmg véi mot ma s6 C
(1 £ € < 60) ndm & giao cta hang Can véi
ot Chi; chang han Binh Ngo tuwong (mg vdi
mi s6 C =43,

Tlep sau Quy Hoi (C = 60) 1a Giap Ty (C= 1)
nén néu ta gap ma s6 Can Chi lén hon 60 thi
can trir di 60 dé co 1 < C < 60.

Trong Lich Van nién ngudi ta ghi méi ngay
Duong lich tuong img véi tén Can Chi cua
ngay do6, nhu thé mot nam khong nhuén ghi
365 ngay, 1000 nam ghi hon 365000 ngay.
Tuy nhién, néu sir dung cac bang trong bai
viét nay cing voi vai phép tinh cong trir don

' TUONG UNG WI NGM I]lI'UNG I.II}H
Tm ING MUOIL TR m

NGUYEN VAN THANG §
(Ha No;)

gian ta cé thé tim duge ngay Can Chi twong
tmg voi ngay Duong lich (Lich Gregorius)
trong muoi thé ki, tir 1600 dén 2599.

Pé lam diéu d6 cho mdi nam # (tir 1600 dén
2599) ing v&i mgt ma s6 ¥, trong Bang 11 va
cho mdi thang  (tir 1 dén 12) img véi mot ma
sé M, trong Béng III.

Chfing han dé tim ma sé Yaoe ciia nim 2009
ta xem Bang II & c¢{t bén trdi tim s6 09
(dé cho gon o Bang II trong mot the ki chi
ghi hai chit s cudi ciing ctia nam) rdi dong
theo hang ngang sang phai té1 ¢6t 2000 thay
Yagee = 42. Ma s 42 Gng voi At Ty (theo
Bang I). Chu y ring ma s ¥, cda nim »
chinh 12 ma s6 Can Chi cua ng_,ay cudi cling
nam lién trude do, chanE han At Ty la tén
Can Chi cua ngay 31/12/2008.

Biang I. Ma s6 Can Chi €

16 | 1 m v K Txi
Ty Dén Thin | Ngo [ Théin Tuat |
H i |
11 v V1 Vil | X XI |
1" Suru Mao Ty Miuu : Dau | Hm !
(1. Gidgp | | 51 |41 S ERET T ﬁi
2. At 2 52 42 | 32 | 22 12 |
3. Binh 13 3 53 [43 |33 | 23 |
4. Dinh 14 4 | 54 44 | 34 24
sMa |25 |15 |5 55 EE | 35
6. Ky 26 16 | 6 56 ! 48] 6
7. Canh 37 27 | 17 | 7 | 57 47
8. Tan 38 28| 18 B| 58] 48
9. Nham 449 39 | 29 | 19 | 9 59
| 10. Quy | 50 40 L) 201 10 60
TOAN HQOC
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Bing II. Mi sé ¥, ciia nim n

Hai chivsé | 1600 | 1700 [ 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400 | 2500
| cudi nim n_ I 1699 | 1799 | 1899 | 1999 | 2099 | 2199 | 2299 | 2399 | 2499 | 2599
00 Nhudn 57 54 51
00 | Thuimng 42 26 10 39 23 7 36
01 [ 81 3 | @ | % 15 60 44 28 12 57 41
05 85 24 NE-NE BE 5 49 33 18 2
09 89 45 29 THE 42 26 10 54 39 23
13 93 6 | 50 34 18 3 4 | 3i 15 60 44
17| 97 27 1 55 39 | 24 8 52 | 3 21 5
21 48 32 16 60 45 29 13 57 42 a
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 s | % 40 "HIERERE o . 6 50
41 33 | 17 1 | 45 30 [ 14 58 | 42 27 1
45 54 | 38 22 6 51 3| 9| 3 48 32
49 | 15 59 43 27 12 56 40 24 s 1
53 36 20 4 48 33 17 L 45 30 | 14
57 ) 57 41| 25 9 54 38 22 6 51 35
61 | | E T 30 E 59 43 27 12 56
65 | 39 | 23 7 51 36 20 4 48 33 i7_|
69 | 60 44 | 28 12 57 41 25 9 54 38 |
73 21 5 49 33 18 2 46 30 15 .
EZ 42 26 10 | 54 39 23 7 51 36 20 |
Theo Lich Gregorius nam chia hét cho 4 1a Yao11=52, Yapi2=57. Do mdi nim khéng

nim nhudn, trir ra ndm chia hét cho 100
nhung khong chia hét cho 400 la nim khéng
nhuin. Ching han trong cac nim chia hét cho
100, tir nam 1600 dén ndm 2600 thi cac nam
nhuan 14 1600, 2000, 2400, con cac nam khong
nhuan l1a 1700, 1800, 1900, 2100, 2200, 2300,
2500, 2600.

Mi sd Y, cua cac nim Duong lich tuin theo
quy luét sau day. Trong ba ndim khong nhudn
lién tiép va ndm thir tur 12 ndm nhudn thi ma
sé ¥, sau mdi nim tang thém 5, chang han
nam thir nhat 2009 ¢o Yaoe0 =42 thi Vg0 =47,

nhudn ¢6 365 ngay ma 6 1an ciia 60 (tén Can
Chi) 12 360 nén phai céng thém 5 vao ¥, dé
duoc Y,,. Vi thé dé cho gon trong Bang II
chi ghi mi sé ciia nam thir nhat trong bén
nam lién tiép.Vi nam thtr tu la nim nhuan
(thém mot ngay) nén nam thir nam c6 ma sb
ting thém 6 so v&i nam thir tu. Ching han
Yo013 =57+6-60=3. Téng quat ta ihéy: Néu
cdc nam n, n + 1, n + 2 khéng nhuan, con
nam n + 3 14 ndm nhudn thi Y, =Y, +5,
Yo=Y, H0, Y,3=Y,+15 va ¥,,=Y,+21 (néu
ma sd vuot qud 60 thi trir di 60).

Bang I11. Mi s6 M, cia thang ¢

[
 Thdng L.i 812l & [ B 1 & | TN 9 | | 11|12
| M, nam thieong ; ' o peA L8 L 07 W 1 32 | 3 [ 33| 4 | 34
= o o o | :& |
| M, nim nhudn | an BN 2 12 13 & 131 8 | B
; TOAN HOC
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Mubn tim ma sé M, cua thang ¢ Duong lich
cua Bang IIl, ta xét xem néu la nim khéng
nhuén thi ma s6 M, tinh theo hang trén, con
véi ndm nhudn (thém 1 ngay) thi ma s6 M, &
hang dudi (chinh 1a ma s6 cia nam khong
nhugn cong thém 1 tinh tir thang 3 dén thang
12). Chii y rang ma 56 ME- cua thang f 1a ma s6
ctia ngay Can Chi cudi clng cia thang lién
trude do, bit dau tinh tir thing 1 ¢6 M; = 0
(coi la ma sb 60 tmg véi Quy Hoi), con thang
3 nam khéng nhudn c6 M; = —1 (coi 1a mi sé
59 (g voi Nham Tuit).

Mi s6 Can Chi C cua ngay d thang ¢ ndm n

Duong lich duge tinh theo cong thic
C=Y,+M,+d- 60k

trong d6 k lay gia tri 0 hodic 1 hodc 2 sao cho

< C <0l

BAI XUONG
SOhcin i ban hié rdn tie din?

SRdn tur trong tim rdn tai din.

Wion khie hinke sin Vo bon bién,

G rﬁf'o‘wq ﬁﬁrfm;f tién pucot nam chdun.
Q;r(f diroe hoa SR6 o.w; thém 7 sidng,
| g?‘mtg' k/mﬂg ctt rin kéme chi gidu.

SRan bién, rdn rfffi}f.y i rin nii

DAO TAM.
! (Khoa Toan - Bai hoc Vinh).

&

TOAN HOC
30 * Cludilre SO 427 1-2015

VINH CON RAN

i Xudn Quy Ty

/oa clutng mgt khor ngng tink sdn.

Nhu viy néu biét ngay d thang ¢ nim »
Duong lich ta tinh dugc C rdi xem Bang I thi
tim dugce tén Can Chi cua ngay do.

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

Giai ddp. Tacod=20,¢t=11,n=2012.

Xem Bang II the‘iy Yoo = 42 nén Yz =
42 +15=57.

Xem Bang 111 thiy M;, = 5 (nam 2012 13 nam
nhuén).Tinh dugc C =57 + 5 + 20 — 60 = 22.

Xem Bang [ ma sb 22 (mg vai At Dau. Vay
ngay 20/11/2012 c6 tén Can Chi la ngay At
Dau.

Twong tw nhur trén ban c6 thé 14p tiép Bang 11
(ma s6 ¥,) cho cac nim khac dé tinh duoc
ngay Can Chi Umg véi ngay Duong lich cho
cac nam do.
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'HOI NGH] HOI DONG BIEN T

AP,  CONG TAC VIEN

lCUI'-I TFIP CH'I TOHN HOC Vﬂ TUOI TRE NFIM 2012

Mék

gy 7122012 tai

 Khu Du lich Sinh
thiai Clru Thic - T Son,
Hoa Binh da dién ra Hoéi }ge
nghi Hoi déng Bién tap, © -
Cong tic vién va phat
thuéng cho cdc em hoc
sinh doat gidi cao cdc tinh
phia Bic cta Tap chi Todn
hoe VA Tudi tré nam 2012.

bén du Hoi nghi cé PGS,
TS Phan Dodn Thoai,
Phé Tong bién tap
NXBGD Viét Nam; ThS
Nguyén Thé Thach, Vu
Gido duc Trung hoc, Bo gido duc va Dao tao,
PGS. TS Ta Duy Phuong, Vién Toan hoc Viét
Nam; ThS Nguyén Bd Dang, Hoi Todn hoc Ha
Noi; Ong Ngé Van Tdu, Gidm doc Céng ty
RunSystem, Ha Noi; Ong Nguyén Minh Tan,
Gidm déc Cong ty Sdch va Thiét bi Gido duc
Hoa Binh; ThS Vii Kim Thiiy, Téng bién tap Tap
chi Todn Tuéi tho; Trudng phé cdc phong ban
Co quan Vin phong NXBGD Viét Nam; cic ij
vién Hoi dong bién tap; Ban Gidm déc Xinghiép
In Ban do 1, B6 Quéc Phong; Dai dién Cong ty
Séch 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 Thai Hoa, Nghé An; Truémg THPT Thuan
Thanh S6 1, Bic Ninh; Truong THPT chuyén Ha
Tinh; cdc cong tic vién than thiét; cdc thay c6
gido va cdc em hoc sinh doat gidi cao Khu vue
phia Béc trong Cudc thi giai Todn va Vit li ndm
hoc 2011 - 2012 trén Tap chi TH&TT.

Sau 18i phét bi€u dé dén, TS. Pham Thi Bach
Ngoc, Téng bién tap Tap chi TH&TT da bdo cdo
t6ng két hoat dong bién tdp, Xudt ban, phit hanh
ctia Tap chi nam 2012 va dinh huéng k¢ hoach
hoat dong nam 2013. Thay mit NXBGD Viét
Nam, PGS. TS Phan Docin Thoai, Phé Téng bién
tip NXBGD Viét Nam phét biéu chio mimg
nhimg thanh tich da dat dugce caa Tap chi trong

thoi gian qua, déng thoi giao nhiém vy cho Tap
chi cang phai cai ti€n hon nita vé ndi dung va
hinh thic dé dip img nhu cdu ngiy cang cao
cua ban doc. Tiép theo chuong trinh Héi nghi,
ThS Hé Quang Vinh, Thu ki Toéa soan Tap chi
TH&TT doc béo cdo téng két trao giai Cugc thi
giai Todan va Vr i trén Tap chi THE&TT ndm
hoc 2011-2012. PGS. TS Phan Dodn Thoai,
TS Pham Thi Bach Ngoc, Ong Ngé Vin Teiu, di trao
Biang Chimg nhan cta Tap chi va phén thudng
cho cdc em hoc sinh doat Giai Nhit va Gidi Nhi
trong cudc thi. Thay mat cdc ban doat gidi, em
Dinh Ngoc Hai, 16p 12 Li, THPT chuyén Bién
Hoa, Ha Nam (hién la Sinh vién 1ép Ki su tai
nang DHBK Ha Néi) phdt biéu danh nhiéu tinh
cam su sdc d6i voi 1 Tap chi TH&TT. Budi
chiéu cling ngay, cdc dai biéu d4 c6 cudc tham
quan thi vi duéi khoéng khi se lanh tai Khu Du
lich Sinh théi Cilru Thédc - Tt Son, Hoa Binh. Hoi
nghi di thanh cong t6t dep, d€ lai nhiéu an tuong
cho céc dai biéu tham dy ngay hom &y.

Nhén dip nay, Tap chi TH&TT xin chan thanh cam
on NXBGD Viét Nam, Xi nghiép In Ban dé 1 B&
Quéc phéng di tang qua, lang hoa chic mimg
dén Tap chi. Dac biét, xin cam on NXBGD tai TP.
Ha Noi va Cong ty RunSystem Ha Noi da tang
sach giao khoa va ho trg kinh phi cho nhiing hoc
sinh doat gidi cao dén tham du Hi nghi.
QUANG PHUC
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e : ; Chu tich Hoi déng Thanh vién kiém
CATI O el LB Téng Gidm de NXB Gido duc Viet Nam
GS. TSKH. TRAN VAN NHUNG NGUT. NGO TRAN Al
75, NGUYEN VAN VONG Téng bién tap kiém
GS. DPOAN QUYNH Phé Téng Gidm d6c NXB Gido duc Vigt Nam
e W) TS. NGUYEN QUY THAO
" HOI DONG BIEN TAP
Téng bién tép : TS. PHAM THI BACH NGOC Thu ki Toa soan : ThS. HO QUANG VINH

TS. TRAN DINH CHAU, ThS. NGUYEN ANH DONG, TS. TRAN NAM DUNG, 75. NGUYEN MINH DUC, 75. NGUYEN
MINH HA, 7S. 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. DPANG HUNG THANG, PGS. TS. PHAN DOAN THOAI,
Ths. VU KIM THUY, PGS. TS. VU DUONG THUY, GS. TSKH. NGO VIET TRUNG.
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@ Dé thi chon hoe sinh gioi 16p 9 Tinh Thanh Problems
4, 3 2012 ,
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o Chuan bi thi vao dai hoc — University Nguyén Vin Thang - Phudng phap tim
Entrance Preparation ngay Can Chi tudng dng vdi ngay Duong
Nguyén Thanh Hdi - Mét 86 dang toan vé lich trong mudi thé ki.
duong tron. @Bdo Tam - Vinh con Rén.
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‘Trrmng Cao ding Tuyén Quang (tién than la Trudng
USO cap Su pham Tuyén C}uang) dudc thanh lap
na@m 1969 nham dap (ng nhu cau dao tao giao vién
trong Tinhs: Trong qua trinh phat trién, nha tr ugng da
nhiéu 1&n thay di dia diém, tén goi va la su hdp nhat
cla nhl:—;u truong Su pham khac nhau nhu: Truong Su
pham cap |, Truong Su pham cép Il, Truong So cép
nudi day tré, Trusng So cap Su pham Mam non, T rugng
Can bd Quan Ii Gido duc.

Hon nifa thé ki xay dung, trudng thanh va khong ngiing
lGnimanh, nha lrLr{mq da trd thanh mét trong nhiing co
sd dao tao co uy tin va chét lugng tmng khéi cac truong
Bai hoc, Cao ding cum trung du mién nui phia Bac
ndi chung, cac trudng Cao déng va Trung hoc chuyén
nghiép trén dia ban tinh Tuy&n Quang noi riéng.

Hién tai nha truong dugc xay dung trong mot khuon vien
fong fai thoangymat. Vai tong dién tich dat duoc quy
hoach 1a 52,26 ha trong do6 trén 10 ha danh cho khu
Trung tAdm thuc hanh, thut nghiém va chuyén giao cong
nghé. Hé théng ca sd vat chat dam bao dap ng nhu
cau hoc tap, véi cac trang thiét bi hién ddl va cac phong
thi nghiém Li, Héa, Sinh, phong nudi Ldy mo dudc trién
khai thea guy trinh cbng nghé tién tién. Trudng co 6
khoa (Tu nhién - Ki thuat - Cong nghé, Khoa hoc XA
hai & Nhan van, Tiéu hog- Mam Non, Ngoai ng(, Nung
- Lam - Nguf nghiép, Kinh té& - Quan tri Kinh doanh), 2
bd mén (Tam li-Gido ducva Liluan Chinh tri), 7 phong
ban va 4 Trung tam ('I"n hoc - Ngoai ngir, Théng tin -

Thu vién, Thé duc Thé thao, Thuc hanh - Thuc r:ghiém-

va C.huyen giao KHCNY): V& doi ngii, nha truding quén Ii
240 can bd ¢ _;mu vién trong do: Gl;mg vién, Giang vién
chifi=420; Tién si: 04; Thac si: 78; dang hoc Nghién
¢l sinh: 20, Cao hoc 87. Nha trudng dﬂmg thuc hién
dao tao 30 ma ngdnh trong.dé 22 ma nganh su pham
va 8'ma nganh ngoai su phafh d cac ho Trung cap,

ISSN : 0866-8035
Chisb : 12884
M s6: 8BT01M3

Gidy phép XB sb 5610/GP-BTTTT cap ngay 13.4.2010
In tai Xi nghiép Ban dé 1 - BQP
In xong va ndp Iwu chiéu thang 1 nam 2013

TRUONG CAO PANG TUYEN QUANG
HON NUA THE Ki XAY DUNG VA PHAT TRIEN

Cao dang chinh quy, tai chifc,
vifa hoc via lam. Ngoai ra
nha trudng con lién két dao
tao trinh d6 dai hoc tét ca cac
nganh theo nhu cdu xa hoi.
Vé quy md trung binh hang
nam nha trudng tuyén sinh tur
2000 - 3000 sinh vién, nam
hoc 2012-2013 t8ng s6 sinh
vién, hoc vién gan 6000 nguoi
dén tir 30 tinh thanh trong
ca nudc.

La mdét don vi manh nhat
trong Tinh vé d&i ngl cb trinh
d6 cao, nha truéng da co
nhiéu dong gop trrmg cdng tac nghién cdu khoa hoc
clia Tinh. Bang gjal phap tham qta tich cuc cac cong
trinh nghién clu cap B, Tinh, cac du an cla trung
udng va dia phuang. nhmg nam gan day nha trudng
da cho ra dai nhiéu san pham khoa hoc phong phd,
da dang va cb gia tri. Mot s giao tfinh, sach chuyén
khéo va tham khao dugc danh gia cao. Gac hoat déng
H&i nghi, H6i théo mang tdm quéc gia dugdc td chirc tai
trucing da dé lai nhing an tugng tot dep déivdi cac nha
khoa hoc trong ca nudc.

Trong I6.trinh, nha truong dang phan déu va chuén bi
moi diéu kién dé nang cap thanh trudng dai hoc mang
tén Tan Trao - mot trong nhing trudng darhoc dau tién
clia qué hudng cach mang - Thu do khu giai phong,

dap ng nhu cau hoctép ciacon em nhan dan cac dan
toc Tinh Tuyén Quang VA cac finh thanh khactrong ca
nudc, dac biét la cac tinh mién nui phia Bac. Phan dau
dén nam 2015 dat trén 90% CBGV co trinh do Thac si
trd 1&én trong d6 co 15 % co trinh d6 Tién si.

TS. Nguyén B4 Bic
Hiéu trudng nha trudng
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