httos:'www. facebook. com/letrungldenmath https:/sites. google. com/site/letrunglienmath

TOAN HOC

AVe

udilre

n tap: (04;-5 2150- ; i (045144272, {04;.512
mail: tapchitoanhoc_ € eb: http://www.

LE KY NIEM
90 NAM NGAY SINH 6S. LE VAN

( 29/3/1918 - 29/3/2008)
Vién Toén hoc, 28/3/2008

https://tieulun.hopto.org



https:'www. faceboolt. com/letrungldenmath https:/sites. google. com/siteletrunglienmath

R T Dol

KET QUA Ki THI KHU VUC LAN THU Vil —
GIAI TOAN TREN MAY TINH CAM TAY \ "

Ki thi Khy vuc gidi toin trén méy tinh cam tay lan thi VIll
do Bo GD&DT 19 chic vio 2 ngay 14 & 15/3/2008
vira qua tai 4 hi dong thi khu vuc gom : Tuyén Quang,
Héi Duong, Phi Yén va Tien Giong véi sy tai trg chi phi
td chic thi va gidi thuang ca Cong i Cd phan XNK Binh Tay
(BITEX) @i véi mén thi Toan vi Cong ti CP Dién W Viét
Nhiit (VNC) ddi voi cic mdn thi Li, Hoa, Sinh.

Ki thi ndm nay c6 62 Tinh, Thanh pho tham gia, véi 1158 hoc sinh
dy thi cdc mon : Todn, Li, Hoo, Sinh thude cap hoc: THCS, THPT, B5 Tuic
THPT. Déiy I lin ddu tién 1 chuc thi gidi fodn cho cdc mén hoc Li, Héa,
Sinh béc THPT, c6 27 tinh thanh tham gia véi 376 hoc sinh du thi.
Mdy tinh st dung trong ki thi ndy ld cdc logi mdy duoc phép su
dung trong cdc ki thi tat nghiép va dai hoc ndm 2007 gom:
Casio Fx-500 MS ES: Casio fx-570 MS, ES va mdy tinh VINACAL
v- S00MS, vn-570MS.

Két qud cu the nhu sou:

1. GIAI TOAN DOAN
Gom 4 gidi Nhat, 4 giai Nhi, 4 qidi Ba.
Khu vue Tuyén Quang: Thai Nguyén (gidi Nhat), Bdc Giang
(gidi Nhi), Phu Tho (gidi Ba).
Kho vue Hai Dvong: Hi Phang (gidi Nhat), Thanh Hod (gidi
Nhi), Hai Duong (gidi Ba).
Kho vuc Phi Yén: Thuo Thién Hué (giai Nhat),
Ba Nang (gici Nhi), Phu ¥ én (gidi Ba).
Khy vue Tién Giang: Bong Nai (gici Nhat),
Tién Giang (gici Nhi), Can Tho'(gidi Bal.

2. GIAI CA NHAN
Gom 34 gidi Nhat, 107 gidi Nhi, 208 gidi Bo, 235
gidi Khuyen khich. Sau ddy ld donh sdch cdc hot
sinh doat giai Nhat:
Tuyén Quang: 4 Hodng Viét, THCS Lé Quy Bon;
Nghé An: Hodng Minh Thang, THPT chuyén Phon
Bai Chav, Nguyen Tat Ngor, THCS Ly Nht Quang;
Thai Nguyén: Nguyén Van Anh, THPT Dai Tu,
Hodng Son, THPT chuyén Thai Nguyén; Ha Nai:
Bing Thi Anh, TIGDTX Viét Hung; Phé Tha: Bing
Minh Trang, THPT chuyén Hing Vuong, lé Anh
Chién, THPT  Hung Vuong; Ba RioVing Tau: ¢
Viér Minh, THCS Duy Tan; Duong Van An, THPT
Chéiu Thanh: Tién Giang: Bodn Bdo Phuong, THCS
L& Ngac Han; TP. Can The: Dinh Ho Thién Tin,
THCS TTr Thot Nét, L& Phuac Duy, THPT chuyén Ly

GiAI TokN
LAN

THPT chuyén Trdn Hung Dao; Long An: Nguyén Phuc Thudn, THPT Lé
Quy Bén; Déng Nai: Phom Diing K hoo, THPT chuyén Luong The Vinh;
TP. Ho Chi Minh: Nguyén Minh Tim, TTGDTX Thanh Podn; Thin
Thién - Hué: Lé Quic K hanh, TTGDTX Hug, Phan Thanh Duong, THPT
Quéc Hoc Hue, Ba Nang: Pham Duic Nam Trung, Nguyén Thi Ngoc
Linh, Nguyén ST Hiéy, THPT chuyén Lé Quy Bo; Bak Lak: B Thi
Xuin Quynh, THCS L Quy Ban; Phi Yeén: Vo¥an Huy, THCS Nguyen
Tét Thnh, Héi Duong: Pham ST Khiém, THCS Lé Quy Bom; L6 Thi
Hién, THPT chuyén Nouyén Tri; Hai Phng: Pham Thai Ngoc, Nguyén
Thi Hong Thinh, THPT Ning khiéu Tran Phi; Nam Binh: Nguyén Van
Dudn, TTGDTX Hai Cutng Vinh Phisc: Nguyén Van Manh, THPT chuyén
Vinh Phic; Théi Binh: 8ui Hong Qudn, THCS TTr Dong Hung; Ha Tinh:
Nguyén Thi Ha Phuong, THPT chuyén Ha Tinh

Dic bigt, em Phom S7 Khiém, THCS L& Quy Dén Héi Duong, con
nhin thém mét gidi thuong doat diém fuyét dai 50/50.

Ngodi gici thuong bang fien mt, cdc thi sinh doot i rong ki thi con
duoc tang Huy chuong Vang, Boc, Bong cho gici Nhat, N, Ba va duoe
B GD&BT cap gidy chung nhdn. Ngodi ra con ting thusng cho gido
vién ¢ hoc sinh doat gidi Nhé cdc mén hot va 0i vai hoc sinh Goot
gici Nhiit ki thi méu thi ddu doi hoc s& duoc nha 16i fro cap hoc bang i
gid 2 trigu dong. Nh 1di fra'can froo tang pham bing hién vat cho Bon
i6 chuit, cdc doan va fodn thé hoc sinh tham gia dy thi nhu: Huy
chuong, Cup todn dodn, (& lu nigm, Huy hié ki thi, méy tinh, v.v..

Bﬁ . I PV
thmmu
RN AT T

Vil C 2007
KRU 1Y il pvome l-hnmuuf:'

Ty Trong, Bén Tre: Tran Minh Hodng, THPT
chuyén Ben Tre; Binh Thudn: Pham Minh Luin,

Thit trucng Bé GD-BT Nguyén Vinh Hién va ang Nguyén Xudn Iing
- Chui tich HPQT kiém TGD Cang ti XNK Binh Tdy (BITEX) trao giai
{odn doan Nhat, Nhi, Ba cho cde doi tai khu vie Hai Duong
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r TRUNG HOY

rong cac dé thi chon hoc sinh gii va

T céc dé thi vao Iép 10 THPT chuyén, ta

thudng rhé'g xudt hién céc bai toan chimg

minh bét dang thuc c6 diéu kién. Day 1a mét

dang toan kho bdi 18 né con rat "mai mé” véi

hoc sinh THCS va thudng khéng cé phuong
phap chung dé giai cac bai toan dang nay.

Tuy nhién, trong nhiéu bai toan chimg minh
bét déng thirc co diéu kién, chung ta c6 thé
dua vao diéu kién cda bién dé dat an phu, dua
bai toan vé dang don gidn hon c6 thé danh gia
dugc truc tiép ma khoéng cdn sir dung cac kién
thire cao. Duoi day 1a mot sé thi du.

OThi du 1. Cho x + y = 2. Chitng minh réng

5 S

ciye
Nhdn xér. Du dodn déng thie xdy rakhi x=y=1,
dandéncichditx=1+a,y=1-a,ae R

giup cho 1oi giai bai todn don gian hon.
Loi gidi. Dat x = 14+a véi a € R. Tir gia thiét
suyray=1-a.
Tac6 ' +y' =(1 +a)’ +(1—a)°

« =2+20a%+10a*2 2.
Diing thic xay ra khi va chi khi a = 0, hay
x=y=1.0

WThidu2.Chox+y+z=3. Chitng minh
bdt dang thitc sau

Py +7+xy+yz+zx26.
Loi gidi. Dy dodn ding thic xay ra khi
x=y=z=1
Ditx=1+a;y=1+b,(a, b e R). Tigia
thietsuyraz=1-a-b.
Taco X’ +y + 22 + xy+yz + 2x
=(1+ay+(1+b’+(1—a—bl+(1 +a)1+b)
+(1+8)(1-a-b)+ (1 —a—-b)1 +a)

2 2
=[H+EJ +§b—+6 > 6,
2 4

MOT HUGNG CHUNG MINH
hét dang thdc cé diea kién

HOANG HAI DUONG
(GV THCS Chu Manh Trinh, Van Giang,
Hung Yén)

Ding thitc xdy ra khi va chi khi
b=0

=0
= o Sr=y=z=1.0
0 b=0

a+—=
2

WThidu3.Choa+b=c+d. Chitng minh

bdt dang thite ¢ + d® + ed = 3ab.

Loi gidi. Du dodn dang thic xay ra khi

a=b=c=d

it c = a + x, véi x € R. Tir gi thiét suy ra

d=b-x.Tacé

c+d +ed
=(a+x)"+(b-x)+(a+x)}b—x)

=(a~b+£) +3xu +3ab = 3ab.
2 4

Ding thic xay ra khi va chi khi

x=0
a=b
{ Sa=b=c=4.0

X >
a—b+—2 =0 x=0

@Thi du 4. Cho x < 4. Tim gid tri nho nhdt
ciia biéu thirc A = (2 - x).

Lot gidi. Du dodn gié tri nhd nhat dat duoc
khi x =4,

biat x=4 -1, tir gia thiét suy ra 1 2 0.

Ta co

A=(@-DM2-4+0)=F—102+ 32t~ 32
=1t—-5¢+71-322-32,

Déng thic xéy ra khi va chi khi 7 = 0 hay x = 4.

Vay A dat gid tri nho nhit bing —32 khi x=4.0

Thi du 5. Cho x + y = 3, x < 1, Chimg

minhrdng y' —x' — 6y — 2 + 9y > 0.

OAN HOC
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Loi gidi. Pat x = 1 —a, a 2 0. Tir gia thiét suy
ra y = 2 + a. Liic niy bat ding thic can ching
minh tuong duong vdi

(2+a)= (1-a)— 6(2+ay— (1-a)+ 9(2+a) = 0
sa-2d+az20
e ala—1)Y 20 (ding via 2 0).
Ping thite xay ra khi va chi khi a =0 hoac a = 1,
tic lakhix=1,y=2hodcx=0,y=3.0

€3Thidu 6. Cho x < 1; x+y 2 3. Tim gid tri
nhd nhdt ciia biéu thitre B = 32 + ¥ + 3xy.
Loi gidi. Pat x=1—avax+y =3+ b, tir gid
thiét suy ra a, b 2 0.
Tacéy=2+a+b. Tudo
B =37 +y +3xy
=3(1l-al+2+a +hP+3l—-a)d2+a+b)
=g+ —5a+Tbh—ab+ 13

3 i
=I-/£F—E—~5'] +ih:+Eb+-‘7222.
SR Sk R S PR S
Péng thite xdy ra khi va chi khi
-2 3
2,l.uclax:—~2~ va y=5.
h=0
: ; oy 27 _
Viy B dat gid tri nhd nhat bang % khi
x=—= va ) —E.D
2 2

QThi du 7. Cho a + b 2 2. Chiing minh bat
ddng thite sau
a+b'<at+ b

Loi gidi. Du dodn ding thic xiy ra khi
a=h=1
Pita=1+x b=1+y,tirgid thi€t suy rax+y
> (0. Ta ¢6 bit ding thic cdn ching minh
tuong duong vdi

(1427 + L+ S(L+0" + (1 +y)’
S 0<x(l+x) +y(1+y)
& x+y+ 30+ y)d - xy + ) + 37 + ) +
(x* +yH 20 (ding vix +y 2 0).
Piéng thic xay ra khi va chi khi x = y = 0 hay
a=b=1.0

TOAN HOC
2 ‘Cldie

S§ 370 (4-2008)

& Thi du 8. Cho ab = 1. Chimg minh rang
ad+bza+b.

Loi gidi. Dy dodn ding thic xay ra khi

a=b=1.

Pata=1+x,b=1+y Taco

abzle(l+0(l+n2l S x+y+av20.

Ta cé

@ +b=a+b

(1 + _r}2 + (1 + _\'}1 22+x+y

SxXr+y+x+yz0.

Lai ¢6 2 + y* 2 2xy, vdi moi x, y nén c6

1

"

(dGng vix+ y+xy=0).

Sy +x+yz =(x? +y)+xy+x+y 20

Ping thitc xay ra khi va chi khi x = y = 0 hay
g=F=1."1
Bai tap
1. Cho a + b + ¢ = 3. Chiing minh ring
@+b+ctza+b+c
2. Cho x, y > 0 thod mén x + y = 1. Chimg
3

o 2
mifh rafg — -
., & TP

=14,

3.Choa + b + ¢ +d = 1. Ching minh ring

(a+c)b+d)+2ac+2bd <

ba | —

4. Choa + b> 8 va b2 3. Chiing minh riang
27a* + 10b* > 945.

Nhan tin

Tap chi THTT vira ra mat cuén Tuyén chen theo
chuyén dé Toan hoc va Tudi tre — Quyén 3,
trong d6 théng tin vé mot s6 tac gia da cl:

Nguyén Phu Chién (Ha Noi), Nguyén Minh
Thong (Vinh Phuc), Phan Nam Hung (Quéng
Ngai), Nguyér Ngoc Huong (Tién Giang),
Huynh Véan Trong (Binh Binh), Trdn Van Minh,
Nguyén Ngoc Binh Phuong (TP. HO Chi Minh),
Céc tac gia hay gifi dia chi mai 48 Toa soan gui
sach biéu. Xin cam on.
THTT
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DE THI VAO LOP 10

TRUONG THPT CHUYEN PHAN BOI C

i AN

AU NG

NAM HOC 2007-2008

NGAY THU 1
(Thot gian lam bai: 150 phiit)

Cho biéu thic
\GH i1
'J; +2

Cau 1. (2 diém).
Ix+ \.-'{a -3

14-\{%—1

a) Riit gon biéu thitc P.
b) Tinh gid tri ctia P khi x = 3+22.

Jx -2
Myl

=

Cau 2. (2 diém). Cho phuong trinh (m 13 tham
$6)2° —dmx +2m* = 1=0 (1)

a) Chitng minh rang phwong trinh (1) luén c6
hai nghiém phan biét véi moi m.

b) Tim m dé phuong trinh (1) ¢é hai nghiém x,,
X, thod man 2x7+ 4mx, + 2m* — 1 > 0,

Cau 3. (2 diém). a) Giai hé phuong trinh
(T e

X=EAr=i0
L x

; o 1
b) Cho x, y la céc s6 duong thoa min x+—<1.
r}‘
Tim gid tri nho nhét cta biéu thic A =% + ¥ |
¥ X
Cau 4. (2,5 diém). Cho tam gidc ABC can tai A
(A < 90") c6 dudng cao BD. Goi M, N, [ lin
luot la trung diém clia cic doan BC, BM va BD.
Tia NI cat canh AC tai K. Chitng minh rang

a) Céc td gi.ic ABMD, ABNK néi tiép.
b) BC? =— AC‘ CK.

Cau 5. (1,5 dién). Cho tam giic ABC, Goi M 1a
trung diém clia AC, N 1i diém thudc doan thing

1 Ol ok
MC sao cho MN = z NC. Biét rang MBN =CBN .

Chiing minh ring ABN = 90"

NGAY THU 2
(Thei gian lam bai: 150 phiit)

Cau 6. (3 diém).
a) Giai phuong trinh 1++/1+ x = x2.

b) Cho da thic biac bon P(x) véi cdc hé s§
nguyén thoa man P(x) chia hét cho 7 véi moi s&

nguyén x. Chitng minh cdc hé s6 clia P(x) chia
hét cho 7.
Cau 7. (2,5 diém).
I+ x}y3 =193 =0
a) Giai h¢ phuong trinh i
y+xy: +6x2=0.

b) Cho ba s6 duang a, b, ¢ thod man a+b+c=3.
Chiing minh ring —— + : e
1+8 1+ I +& 2

Dang thitc xay ra khi nio?

Cau 8. (1 diém). Trong mot hinh chit nhat ¢é
dién tich bang 5 chita chin hinh chit nhat nho,
moi hinh chit nhat nhd c6 dién tich bang 1.

Chitng minh rang ton tai hai hinh chit nhit nho

e e L ; . 1
co dién tich phian chung khong nho hon 5

Ciu 9. (2,5 diém). Cho tam gidc nhon ABC néi
ti€p dudng tron (O) cé duding cao AN vi CK.
Duding tron ngoai tiép tam gidc BKN cit duong
tron (O} tai diém M (M # B). Goi E 1a trung
diém ciia doan thang AC.
a) Ching minh EK la tiép tuyén clia duting tron
ngoai ti€p tam gidc BKN.
b) Ching minh EM vuéng géc véi MB.
Cau 10. (1 diém). Biét rang mot tif gidc 16i ¢o
tong hai canh dsi vh mot dudng chéo khong 1én
hon 242§ (§ la dién tich ut gidc). Tinh do dai
duding chéo con lai theo S.

THAI VIET THAO

(S GD&DT Nghé An)
Suru tdm va giGi thigu

TOAN HOC
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e GIA| DE THI VAO LOP 10
Tiwong THPT chuyén fa Tink
NAM HOC 2007-2008

(Pé€ thi dd ddang trén THTT s6 368, thang 2 nam 2008)
VONG 1

Bai 1. a) Ban doc ty gidi.
b) Diéu kién dé PT c6 hai nghiém phan biét la
m+120
: *)
(2m+3)* -8(m+1)>0
Véi x, = 4x,, dp dung hé thic Viete ta c6
2m+3

5n = Vi ol = . Tt d6 dén dén
m+1

m+
42m + 3)* = 500m + 1), tim dugc m = 1 va

m =—£ déu thoa man (*).

Bai 2. a) DS. PT c6 nghiém duy nhat x = 0.
b) Bién déi phuong trinh thit nhét clia hé ta c6
(x—y)x+y+1)=0ex=yhodcx=-y-1.
e Véix =y timduge (x ;) =(2; 2) va
(x;y)=(-3;-3).
e Véix =—y—1 tim dugc
370 14429 .
(x;y)= : vi
2 2
= TORE T (e T
(x;y)= i :
2 2
Bai 3. Lan luot nhan hai vé ding thic diéu
kién véi \Jy2 +4+y va Vx? +4 +x ta dugc
Xty = 2+ 4, va x+y =+ +4.

Tudésuyrax+y=0.

M

Bai 4. (h. 1)

a) Tua gidc MPHQ )
c6 H=B=D=os A3
suy ra ;'TIQ=90“.

Mat khdc, dé thay
AMPQ e» AMBA |
suy ra MP.MA = MOQ.MB.
b) Tt gidc EPQF la hinh thang vuong.

¢) Dién tich hinh thang vuéng EPQF la

1 1 1 |
§=—PQ(PE + QF =—MH(—AH+—BH)
2 Ui o 2 2 2

=iMH,AB.
4
Do AB khéng déi nén S 16n nhdt khi va chi
khi MH 16n nhat hay M la diém chinh gilta
cung AB.

Hinh 1

) 1
Bai 5. Sit dung BPT 4 +1 >~ v6ix,y>0
&, Bty
va BDT Cauchy ta c6
) Ml AR ol Sl
ac bc cla+b) (a+b+c)
a 5 . ]
Dangthﬂcxayrakh1a=b=i;c:—z-.

VONG 2

Bai 6. a) PT da cho tuong duong vdi
(F—x-1DP-x+4)=0.
N
vax=

Tir d6 tim duigie x = -
b) Diéu kién x> 0. Ta cé

Y- 3yx+ =0 (y-x)(y-2vx)=0.
o Véi y=+/x thi v/x =x+1 PT ndy vo nghiém.

TOANHOC
4 *Clusilpé S8 370 (4-2008)

-vm;;:zJE thi 2Jx =x+1 e x=1, suy
ray=2. )

Vay ¢6 mot diém M(1 ; 2) thoa man bai toan.
Bai 7. Dat a = yz, b = zx, ¢ = xy. Theo gia
thiéta + b+ ¢ =0. Taco

o P2l +x’y A +bh e
oy abe
(a+b+c)a® +b +c? —ab—be —ac) +3abc 4
abe '

https://tieulun.hopto.org
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Bai8. Tach: 2 —xy+y =2x—3y -2
Shx-yW+x-2"+(y+3)P=9.
Taco9=0+0+9=1+4+4.

THL (x =y + (x =2 + (3 + 3 =0+0+9
vd nghiém.

TH2. (x— P+ (x=2F + (y+3P =144+ 4,

(x-2)! =4

e 2 x =0 Hink 2
e Véi 4 (¥+3)* =4 tim dugc v, 1 el
& _}J)z = ) el Mat khzi_-:_:;hPFE =EBFL_£tl'nh chat Lié'P_EU}'énJ.
; suy ra NPF =90° — PFE =90° — EBF (2)
(x-2) = - Tir (1), (2) suy ra FMN =FPN . Vay ti gidc
* Véi {(¥+3)* =1 tim ducgc { " PMNF néi tiép dudng tron, suy ra
y=2. NADA — LA
(PP MPN = MFN 3)
; Lai ¢6 do PE la tiép tuyén nén
(x-2)* =1 MFN = MEP (4)
o Vi {(¥+3)2 =4 tim duge 4" h P T DR
# e | y=-1, Tir (3) va (4) suy ra MPN=MEP =—sd MP
k{x_.}.J] =1 (cha dudmg tron qua P, E, M). Do dé AB la

B 9. Gif sicr Stninge: posl. Néwsesysr —+i&p tuyén cua duong tron qua 3 diém P, E, M.

ol KB 00T 3006~ 2007 206 _ A 2007 Ry " .
taco 20 =y 4 200> P4y =220 Bai 11. St dung BDT Cauchy ta c6

Suy ra x> 2" hay x 2 z (vi x, 2 > 0), do dé LA e
x=z.Tudébsuyrax=y=2z y+z z+x Xty
Tuong tunéux<z<ythiclingcér=y=1z. (."’+3—3"*“:3+.1‘)+(.'c+)')(_1_ by Aohed
Tir d6 tim duoe nghiém ciia hé 1a 2 \y+z z+x x+y) 2
ol e e, ) 3 x A
oyia={1;1: 1 Suy ra Q0= ity >3 Tit d6 ta cé

Bai 10. (h. 2). a) Do IN la dudng trung binh FEENINGE %

C_Iil_ah AEEE suy ra NI L EH. Ta ¢6 P=(x+y+2)0—(r+y+ :)gl(_r +y+ 222
MIN = MBF =MEF, suy ra ti gidc MEIN (Do x4 y+254) 2

ndi ti€p. Do dé EMN = 180°— EIN = 90°. ) ,
e T el = A Vay P dat GTNN bang 2khiy=y=7 = i
b)Tacé FMN + EMN =180°— EBF , h: : e
: L g e o HOANG NGOC CANH
i 1 T ' (1) : (Ha Tinh) gidi they

s

GIAO SU NGUYEN CANH TOAN
'Il j
BUOC BO NHIEM mmg § mnE.'?” u.\NH DY CUA IBC

Nhan dip ki niém 40 ndm ngay thanh I¢ am [iéu <« Quéc 1€, Cambridge,
nuéc Anh (Infernational Biographical Centre, viét 1t la IBC), vao ngay 21-1-2008
GS. Nguyén Canh Toan dé duoc bé nhiém lam Téng Giém déc dani. dy coa IBC.

Téa soan Tap chi Todn hoc va Tudi tré xin gui &1 chiic mimg 161 Gido su vé gia dinh.

.

THTT
56 570 (4-2008) TOAN HOC
~Clusitpe 5

https://tieulun.hopto.org

- -

T I Tt



httos:'www. facebook. com/letrungldenmath

https:sites. google. com/siteletrunglidenmath

25
Dioi song

THI TRAC NGHIEM
duoi goc nhin xac suat
R

. Panh gii, xép hang
thi theo tiéu chi nao?

C au chuyén nén hay khéng nén thi tric
nghiém (TN) dang & mot dé tai "néng”
duogc tranh ludn rat soi néi trong nganb gido
duc. S6 ngudi bio "nén" khd nhiéa va 50
ngudi bao "khong nén" cling khong it.

_chat luong mot Ki

Phéi ung ho thi TN 1ap luan rarg: Voi thi TN
ta c6 thé danh gid mot pham 11 kién thiic rong
trong mot khoang thoi giar ngan, it giy may
riii do trdng th, trat ti. Tai TN 10 ra dac biét
thich hgp cho ki thi c¢é nhiéu thi sinh tham gia

v phdi hoan thanb tronb thoi gian ngan nhu
thi tot nghiép va Tuycn sinh Pai hoc. Hon niia
thi TN chim d&€m bang mdy tu dong do do
dam bao tink khiach quan, han ché toi da tiéu
cuc & khav chdm thi.

Nhitng ngudi phan déi thi TN cho ring: Néu
nhu véi thi tu luan thi hoc sinh khong hoc 1a
kaéng lim dugc bai nén chic chan bi dlml 0
thi voi thi TN, hoc sinh khéng biét gi < " boi
den" mot cdch hii hoa thi maya van co co
hoi  kiém duge mot s6 diém nao do. Mat
khdc, thi TN chii yéu <hi ddnh gid khd ning
ghu nhé va nang #dc tu duy & cip béc thap,
néi chung knong do duge khi nang dién dat
va nang fuc tu duy bic cao cia thi sinh. Thém
vao dé, thi TN cdn budc thi sinh phéi tra loi

TOAN HOC
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theo khung dinh sin, khong cho phép thé hién
ning lue sing tao tu do cua minh...

Viéc so sanh phuong thirc thi nao tét hon la
mot van dé gay tranh cdi. Méi phuong thifc
thi déu co cdi hay va cdi dd. Tuy nhién, ai
ndy déu nhat tri ring du rhi theo phirong thite
nao, thi muc dich trén hét la nhdm ddnh gid
diing ddn, céng bang va Huif'h guan trinh do
cria thi sinh. Mot ki thi s& 1a li tuong va tuyét
voi néu méi thi sinh dat chuan kién thitc va ki
niang THPT déu thi d6 va bt ki thi sinh nio
khong dat chuan kién thic va ki nang THPT
phai bi trugt. Nhung tiéc thay, trén doi nay
khong c6 cdi gi la tuyét déi hoan hao, chac
chan 100% cd. Do nhimg nguyén nhéan Khich
quan vi chil quan, moi ki thi déu tiém an kha
ning méac phai hai loai sai lam sau:

1) Loai sai ldm thut nhdt : Thi sinh thi trugt
nhung trén thuc t&, hoc vin cla thi sinh dat
chuin Kién thic va kl nang. Pay la loai sai
lam "d4nh trugt oan”

2) Loai sai ldm thit hei+ Thi sinh  thi dé
nhung trén thuc t& hoc vin cla thi sinh khong
dat chudn. Pay la loai sai ldm: "cho do
nhim". Ca hai sai ldm nay ta déu khong muén
co, trong do loai sai lam "ddnh trugt oan” nén
duogc coi la nghiém trong hon loai sai lam
"cho dé nham".

Theo géc nhin va tu duy xdc sudt, ta phdi
chip nhan nguyén i sau: "Khéng thé triét tiéu
hoan toan hai loai sai lam ndi trén ma chi cé
thé gidm xdc sudt mdc hai sai ldm do dén
miic thdap nhdt cé thé".

Hai sai ldm nay s€ din tdi o két qua thi s€ co
hoc sint dd nhdm va ¢6 hoc sinh trugt oan.

https://tieulun.hopto.org
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Thanh thtr moét tiéu chi cdn dua vao khi dinh
gid, xép hang cac ki thi nén chang la:

So sdnh ti 1é dé nhdm vé tricot oan ciia moi
ki thi,

Bai todn sau diy cho thiy cdc xdc suat sai
lam néi trén sé dan tdi ti 1¢ hoc sinh dé nhim
va ti 1& hoc sinh truot oan cia ki thi nhu
thé nao.

@ Bai toin 1. Gid sit 17 16 hoc sinh 1op 12 ¢
mét tinh H dat chudn kién thitc va ki nédng
THPT la 80%. Trong ki thi tét nghiép, xdc
sudt dé' mot hoc sinh khéng dat chudn ma dé
10t nghiép (xdc sudt dé nham) la 0,05 va xde
sudt dé mot hoc sinh dat chudn nhing tricot
16t nghiép (xdc sudt tricot oan) la 0,001.

a) Tinh 1 1¢ dé t6t nghiép ciia tinh H.

b) Tinh ti 1¢ hoc sinh dé nham cua tinh H
(titc la i ¢ hoc sinh khéng dat chudn trong
56 cdce hoc sinh 16t nghiép).

¢) Tinh 11 1é cdc hoc sinh tricot oan ciia tinh
H (tite la tf 1é hoc sinh dat chudn trong sé cde
hoc sinh tricot tot nghiép ciia tinh H).

(Chu ¥ ring v6i mot ki thi Ii tuang tuyét doi
hoan hao thi ddp s6 ctia ciu a), b) va ¢) tuong
ing la 80%, 0% va 0%).

Loi giai. a) Chon ngau nhién mot hoc sinh 16p
12 ctia tinh A vira tham gia ki thi. Ta cén tinh
xdc sudt dé hoc sinh dé dé t6t nghiép. Goi A
Ia bién ¢6 "Hoc sinh dé dat chudn”. A 1a bién
cd "Hoc sinh do khéng dat chuan” ; D 1a bién
c6 "Hoc sinh dé d5 t6t nghiép”. RO rang
D=ADUAD. Vi hai bién ¢ AD va AD
xung khic nén theo quy tic céng xédc suat
tacé  P(D)=P(4D) + P(4AD) (1)
Dé tinh P(AD) va P(AD), ta cin sit dung quy
tic nhin ma rong sau day.

Vai hai bién cé A, B bdt ki (khéng nhdr thiér
ddac ldap) ta cé

P(AB) = P(A)P(BIA)
trong dé P(BJA) la xdc sudt ciia bién cd' B tinh
trong diéu kién A dd xdy ra (goi tdt la xdc
sudt ciia B vai diéu kién A).

Dodé P(AD) = P(A)P(DI A) (2)
P(AD)=P(A)P(DIA) (3)
Theo diéu kién dé bai, ta c6 P(A) = 0,8;
P(A4) =1-P(A)=0,2; P(DIA)=1-0,001 =
0,999; P(DI A) = 0,05. Thay vio (2) va (3) ta
tim dugc P(AD)= (0,8).(0,999) = 0,7992 (4)
P(AD) =(0,2)(0,05) = 0,01 (5)

Thay (4), (5) vao (1) ta duoc

P(D)=0,7992 + 0,01 = 0,8092.
Xdc sudt dé mot hoc sinh duge chon ngiu
nhién do tot nghiép 1a 0,8092.Viy ti ¢ hoc
sinh do t6t nghiép clia tinh H 12 80,92%.

b) Theo cong thiic nhan xdc sufit mo rong
tacé P(AD) = P(D)P(AID). Suy ra
P(4AD) 0,01

P(A| D)= =
P(D)  0,8092

=0,0124.

Viy xéc sudt dé mot hoc sinh khéng
dat chudn nhung vén dé t6t nghiép 1a 0,0124.
NGi cdch khidc: T7 1é hoc sinh do nhdm la
1.24%.

¢) Goi D 12 bién co: " Hoc sinh dé truot tot
nghiép”. Theo a) ta cé

P(D)=1-PD)=1-0,8092=0,1908 (6)

Theo coéng thite nhan xdc sudt ma rong ta co

P(AD) =P(A).P(DIA)
= (0,8).(0,001)=0,0008 (7

Lai c6 P(AD ) = P(D).P(AID). Tit (6) va (7)
suy ra

P(AD) _ 0.0008
P(D) 0,1908
Viy xdc sudt dé mot hoc sinh  dat chuin
nhung lai trugt tot nghiép 1a 0,0041. Néi ciach
khic: T7 Ié hoc sinh triot oan la 0,41%. O

P(A| D) = ~0,0041.

Ta c6 bang tong kél sau day vé két qua thi clia

tinh H
Tile Tile Tile
do !n_'[ _r!g_]@jj_‘ _dé nhim truot oan
80,92% ! 1,24% 0.41%

TOAN HOC
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I1. Phéin tich dinh luong két qua thi tric nghiém
cua nhém hoc sinh "ngoi nham lép"

Mot trong nhimg Ii 1€ ciia phe phan déi thi TN
la v6i nhitng thi sinh "ng6i nhim lap”, khong
biét gi, dé réi lam bai thi bing cdch "ddnh" hu
hoa, thi vin cé thé kiém dugc diém nhd may
rui. Tuy nhién, ddy méi chi la nhimg lap luan
¢O tinh chat dinh tinh. Trong phén nay, ching
ta st dung cdc kién thic don gian cha Xic
suat trong chuong trinh pho théng mai dé xéc
dinh mot cach dinh lugng két qua thi TN cia
nhém hoc sinh "ngdi nhim 1ép™: Ti 1& hoc
sinh kiém duge diém do "dodn md" la bao
nhiéu? S6 diém trung binh ctia mét hoc sinh
"dodn mo" 1a bao nhiéu? Thip hay cao? Co
thé chdp nhan duoc khong?

Goi A la tdp hop cac hoc sinh yéu kém thuge
dang "ngdi nhdam lop”, lam bai thi TN bang
cdch mot cdu déu chon ngdu nhién mér 6 dé
béi den.

IBai toan 2. Gid sit dé thi trdc nghiém c6
10 cdu hoi, méi cau cé 4 ddp dn trd loi
trong dé chi ¢6 mot dap an diing. Moi cdu tra
loi diing dicoc 5 diém, méi cau tra loi sai
ditcoe O diém. Thi sinh sé dé néu dat it nhat
25 diém.

a) Tinh ti 1¢ hoc sinh ciia nhém A bi diém 0.

b) Tinh diém trung binh ciia cdc hoc sinh
trong nhom A .

¢) Tinh ti 1é hoc sinh ciia nhém A thi do.

Laéi giai. Chon mot hoc sinh bét ki trong nhom
A. Gia sir hoc sinh duge chon ¢6 tén An.

a) Ta cén tinh xdc suit dé An bi diém 0. Véi
méi cAu, xdc sudt tra 16i ding cla An la 0,25
va tra 1oi sai 13 0,75. An bi diém O khi tr 10
sai tit cd 10 cau. Theo quy tic nhdn xdc suat,
xdc suit dé An bi diem 0 1a (0,75)"" = 0,0563.
Nhur véy 17 1é hoe sinh cia nhém-A bi diém 0
ld 5,63%.

b) Goi X la s6 diém ma An dat duge. Ta cdn
tinh ki vong E(X). Muén viy cin lap bang
phan bo xdc sudt cua X

R rang X 13 mot bién ngau nhién rdi rac véi
cdc gid tric6 théla {Sk1k=0,1,2,3, ..., 10}.

TOAN HOC
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An nhan duoc s6 diém 1a 5k khi va chi khi em
dé tra l&i ding k cau va tra lai sai 10 - k cau.
Goi A la bién ¢6 "An tra 1&i ding k cau va tra
16i sai 10 — &£ cau”. Khi do P(X= 5k) = P(A).

M&i cau tra 161 ding dugc ma hod boi chir so
1 va cdu trd 1oi sai duge mi hod bdi chir s6 0.
Khi do két qua cua bai lam hoc sinh s€ 1a mét
day 00101..10 gém ¢6 10 ki tw 0 va 1. Ta
goi do la mot day nhi phan dé dai 10. Mot
day nhi phan do dai 10 goi la day cap &k (0 =
k < 10) néu trong day do co ding k chirso |
vid 10 — k chir 56 0. Vi vdi mdi cdu, xdc suat
dé An tra 1oi ding la 0,25 va tra 1i sai la
0,75 nén xdc suat dé xuat hién mot day nhi
10—

phan cap k 1a (0,25)".(0,75)" " .

Bién c6 A xay ra khi va chi khi xuat hién mot
day nhi phan cdp k& ndo dé. Ro rang c6 Cf,
day nhi phén cip &, nén theo quy tic cong xdc

suit tacd
10—k

P(A) = Cf (0.25)" .(0.75) o
Vay P (X=5k) = C%(0,25)" (0,75)" "

Tir d6 ta c6 duge bang phan bo xdc sudt cua X
nhu sau

[x] o 5

[ 10 | 15 [ 20 | 25
P 10.056310.1877]0.2816(0.2503/0,1460(0,0584

X| 30 35 40 45 50
P 10,0162{0,0031{0,0004 0,0000/0,0000|

Bang 1
Tir do
E(X)=0.(0,0563)+5.(0,1871)+---+50.(0)=12,5.

Vay diém trung binh ciia cdc hoc sinh nhém
A la 12,5 diém.

¢) An thi d6 khi X>25. Vay xdc sudt dé An
thi dé 1a

P(X=25) = P(X= 25+ P(X=30) + P(X=33)+
P(X=40) + P(X=45) + P(X=50) =0,0781.

Vay ti ¢ hoc sinh ciia nhomA thi dé la
7.81% .0

(Ki sau ddng tiép)
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. Chuan bi

—==eo=—N ¢ho ki thi

t6t nghiép THPT

| va thivao
— Dai hoc

Mot s0 dang toan

SU DUNG CONG TI-IUC TO HOP

NGUYEN ANH DUNG
(Ha Nor)

Cdc dang todn sir dung céng thirc t6 hop,
chinh hop, hodn vi va nhi thire Newton khé
phong phu, thuéng xuét hién trong céc ki thi
tét nghiép trung hoc phé théng va tuyén sinh
vao Dai hoca Cao dang. Sau day I3 mét sé
rkn va dang todn thudng gap.

AT LI THUYET

d/nay ta quy udce n, k 1a cdc so
tu nhién vai nz1; k<n.

Cho mét tip hop 4 gém # phén tir,

e Mbi cich sip xép thtr tr » phin tir d6 tao
thanh mdt hodn vi. S6 hodn vi clia n phin tir
la P, =nl.

hop la

e k phan tir khéng phén biét thir ty cua 4 tao
thanh mét té ho*p chap k cua n phin tir do. Sé

t6 hop 14 Ck = "kk_—

P k}'
* Coéng thus—Khi{ trién nhi thire Newton
(a+b)" ZC‘a” L

» Cdc cong th\rc thuong diung: C¥

Ci+Ci* =Cif (2)

* k phangtir §ap thir ty ciia A tao thanh
chinh Aﬁ k ctia n phan tir d6. S6 chi
k

Cl+Ch+C +..+Ca=2" (3)

C) +C2 +C4.. +C,,[2J
n r
— oS or T Cr, C n 4)

Sir dung (2), ta chimg minh dugc hai céng thirc
Ck 4+ 2Ck*! + Ch2 = Ct42

H+2

ek +3(A+l +3Ck+2 + Ch+3 = O+

H+5

II. MOT SO D@.E TOAN THUONG GAP

1. Bai tuérA g
% Thi du TR 5;2/5!(’;11 thire

8y =Ch—ChL+C}—C} + ...+ (-)}Ck,
vai k<n, n>1,

Loi giai. V&i  k <n, ép dung cong thirc (2)

valuuy Cl=CY,=1,ta¢d P

Sy :CE (C:: 1 +C.«|r I u 1 n W - II
+ o (=D (CEC ‘+Cf? :

Vé}' SI,;. = ]] S

Néu k = j

Se=C-CL + .,,?262 e b oty S e e

Luru . Nhiéu ban d3 méc sai 1am khi viét
8 =G -G, +G -G +...+(-IFCE =(1-1y' =0 (1)

Phaj xét hai truong hop d6i véi k nhu trong
lﬁiki trén.

du 2. Tinh f{j.'?g
Cy, +C3, +Ci, +...+ Cinl

dn 4n
Lai gidi. Ap dung cong thire (1), ta co

Ca =Cl, CL =Cii,, Cl 1 = CR,
Do d6 §=Cii1+Cir3 + ...+ C41,
Taduge 28=C}, +C}, +C},, +...+ Ci-! =241
(xem cdng thirc (4)). Viy S=24-2
% Thi dy 3. (Sir dung phép tilllt dapyhim,).

Tinh tong §=C3—2C, +3C% —...+(=1)"(n+1

s I! mo’;gm: Xét da thic p(x)=x(1+x)", tacod

x)=Clx+Clx? +C2x3 +...+ Cx™  nén
p H e

TOFIN HOC
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p(x)=C% +2Cx+3Cix2 +...+ (n+1).Chx";

pP=D=C)-2C, +3C; —..+(-)"(n+1)C; =S

Mit khdc p(x)=x(1+xy = p'®)=(1 +x)" +

(1 +x)". Vay S=p'(-1)=0.0

Lueu j. Dé tinh céc tong

S =Cl +2aCl +3a2.C +...+ (n+ 1a"Cy,

S =00 3L 5t G4 or Bt et

Sy =2aCh, +48 C3 +6a° Ci,...+ 2naICY!

ta xét ¢a thirc p(x)=x(1+x)" va chimg to

r:ing S = p'(a).

Xét da thirc g(x) = x(1+ x)*" va chung to rang
28 =q(a)+q'(-a); 2S5=q(a)-q¢'(-a).

% Thi du 4. (Str dung phép tinh tich phdn).
ch

: 1
Tinh tdng S =C8 +—~Ch +-C2 +...+
2 3 n+l1

Lai gidi. Xét da thirc p(x)=(1+x)",taco

p(x)=C% +Clx+Cix? +..+Cix". Suyra

1 wl—C:: =5,

|
[p(x)dx=C} s e lpme
3 2 3 n+l

n+l A |

|
Do dé S = [(1+x)"dx=
= n+l

Luu j. Dé tinh téng
1 b?r 2l a?
S=(h-a)C? +

er-l . ﬂ'"”

n+l
vai p(x)=

h
Cy. Hay chimg to ring§ = [p(x)dx
(I + I)" : 1

Ta thudmng gip bai todn voi mdt trong hai cén
cua tich phéan 1a 0 hodc +1.

Trong mot s6 trrong hop, ta phai xét da thire
plxy= Ml #29 wol k=1

2. Chirng minh hé thire td hop

* Thi dy 5. Chﬂ'ng minh rang

(C2) +(Ch) +(C2) +.-+(C2) =C,.

Léi gidi. Ta ¢6 (x+1)"(1+x)" =(x +1)>. V&
trai ctia hé thirc trén chinh la

(Cox + Chx +...+ C)(CY +Chx +...+ Cix").

TOﬁN HOC
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D& thiy hé s6 ciia x2 trong vé trai 1a
(Ca) +(CY +(C2) +..+(C2)’s

hé sb ciia x2 trong vé phai (i) 1a G5,

Do 6 (CH)" +(C) HG)

Luwuy. Xét ding thire (e +1y'(1+x)" =(x+ 1y
Sir dung cong thire khai trién nhi thic
Newton dé viét ca hai vé thanh da thic dbi
véi x, ddng nhét hé sb cua cdc s6 hang ciing
bac trong hai vé, ban c6 thé viét ra dugc
nhiéu hé thic vé to hop.

+»--'|'{C‘-I§]2=C,_’.r(dpcm)ﬂ

3. Phurong trinh t6 hop

Phuong trinh t& hgp 1a PT c¢6 chira dn sd
trong cong thire t6 hop, chinh hop, hoan vi.
* Thi di 5. Giai phwong trinh

Al +2Cx1 —3C:3 =3x2 + B +159.

x+1

Loi gigi. DK x23,xe N.PT da cho ¢6 dang
x! i 2(x +])! Ax=1R.
(x=3) 2Ux-1)! 2!(_1 3)'

D+ x(x+1)- %{.\: —x-2)

x* +6!+159

el =1 x—

=3x? +879
o (x-12)(2x% +11x+147) =

PT c6 nghiém x=12.

Lutu y. Khi glal PT t6 hop ta lam nhur sau: dat
diéu kién cho 4n sb; su’ dung céc cong thiic veé
hoan vi, chinh hop, to hop dé bién doi, rit
gon va giai PT; d6i chiéu nghiém tim dugc
véi diéu kién cua bai todn dé két ludn.

% Thi dy 7. (Béi iodn Idp phwong tr inh t6 hop).
Hay tim ba 6 hang .-':en tiép ldp thanh mot
cdp 56 cong trong day 56 sauCly, Chy, Ch,.... CR.

Loi gidi. Ba s6C4, Cg', C3? theo thir ty do
lap thanh mét cép s6 cdng khi va chi khi
203! =Cf; + C33?
& 4C3! =Ch +Cyf' + O +Cy?
& 4Cy! =Cyy?
4.23! 25!
Lo = P
(n+DI(22-n)! (n+2)Y(23-n)!

https://tieulun.hopto.org
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Suyra (n+2)(23-n)=150 <> n=8 n=13.
Ta duge + C3;,C3,C5 va + CJ,CH.CH. 0

Luu y. Mot sb tinh hubng thudmg gap khi ldp
PT t6 hop la:

Ba sé'a, b, ¢ lap thanh mot cap sb cong (hoic
cip sO nhan) khi va chi khi 2b=a+c (hodc
b =ae).

Cho tép hop 4 c6 n phin tir, s6 tip con cua A
gbm x phan tor bang & lan s6 tdp con cua A4
gom y phan to, tuong (mg voi PT
Cr=ks

4. Tinh hé s6 cia da thire

% Thi du 8. Tinh s6 hang khéng chita x, khi
i

; - e
khai trién P(x)=t%’:fx + ——WJ biét ring n

Jx

thoa man C8 +3C] +3CE +C2 =2C8

n+d
Lai gidgi. Ap dung cong thire (2), ta cé
CS +3C] +3CE +C3,

=C8 +C] +2(C} +Ci)+C} + C3

= E S oD s e G e R

H4 4 04+ n+2 H4d -

Gia thiét tuong duong voi

g n+3
EL =208 . =

n+d T i+

=2&rn=15.

15
: " :
Khidé P(x)=|3x+——
“ [ J;J
30—_5#

15 15-k 2 R
=S k(Y [—J SNk
E 15( ) \l’; E. 15
S6 hang khéng chia x twong Gng voi
A0k e =5

S hang phai tim 12 C$;.26 =320320.

Luru y. Tinh hé s cia s6 hang x¢ (o la mot
0 hitu ti cho trudce) trong khai trién nhj thirc

Newton cia p(x)=(f(x))", ta lam nhu sau:

Viét P(x)= D ayx&k) ; s6 hang chia x®
=0
tuong Ung voi g(k)=a; giai PT ta tim duge

k. Néu ke N, k<n,hé sb phai tim 13 a,: néu
k&N hodc k> n, thi trong khai trién khéng
¢0 s0 hang chira x#, hé s6 phai tim bang 0. O

% Thi du 9. Hay tim hé s6 c6 gid tri I6n nhat
cia da thirc

13
P(x)=(2x+1) =apx" +ax? +...+ a3.
Loi giai. Taco

13
P(_X} = (2-1 4 IJB = ZC?; (2-"_\,|3-n .
n=0

Viy a, =Cly. 250 =g, =Cj5' 247 (n=12,...13).

Xét BPT (v&i an s6 n):
Gy Sl 5 Cf! 2w S0, 3w
2.13! 13!
=
(n=-D14=n) ~ (13- n)!
1 14

s—e=ns—eN,
l4—n n

Do d6 BDT a,- <a, ding voi ne{1,2,3,4}
va dau ding thirc khong xay ra.

Tadugc ay<ay<ay<ay<ay va ay >as >...>a;.
Vay max(a,)=as =C}.2* =366080.

—

Lieu 3. Dé tim hé s6 ¢ gia trj 16n nhét khi
khai trién (ax +b)" thanh mét da thire, ta lam
nhur sau:

Tinh hé sb cta sé hang tdng quat; giai BPT
ay-y <a, vOi dn sd n; hé sd 16n nhat phai tim
twong (g voi s6 tr nhién # 1én nhit thoa
man BPT trén.

BAI TAP LAM THEM
1.Tinh céc tl'ﬁng: S=12CL 4+ 22C 4+, +n2Ch;

P= lC‘.j,, +i—C§,, +lC°‘ +ot I
2 4 6

.C?.n
In n
2n+2

2.Tim hé sb ¢6 gia tri 16n nhit trong khai

; i 2 14
tricn da thie p(x)=| —+—| .
p(x) [2 3J

3.Gidi bt phurong trinh %A%T Al

' X 2
4. Tim s0 hang khong chira x trong khai trién

1 8
p(x):[l+x?+—1] X
¥

TOAN HOC
U CTudite 11
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“hot soe TRUOC Ki THI
. pE SO 2
(Thaoi gian lam bai: 180 phiir)

I. PHAN CHUNG
Céu 1. (2 diém)
Cho ham so ’ )

y=x'+2m-2"+m —-5m+35 (Cr)
1) Khao sat sy bién thién va vé& do thi (Cy)
ctia ham so khim = 1.
2) Véi nhiing gia tri nao cta m thi do thi (Cyy)
c6 diém cyc dai va diem cyc ticu, dong thai
cdc diém cuc dai va diém cyc tiéu lap thanh
mdt tam gidc deéu.
Ciu 2. (2 d':'e':m)
1) Giai phuong trinh

|

e

=

(1 + cosx)(1+ cos2x)(1+ cos3x) =
2) Giai hé phuong trinh
2logy_(~xy—2x+y +2) +logy., (¥* ~2x+ 1)=6
log_(y + 5]—]0g3,_,.{x +4] =
Cau 3. (2 diém)

s 3343
Tinh tich phan = j("‘ - L

T3 oLk

: 3
2) Cho cic so thyc duong a, b, ¢ thda man
ab + be + ca = abc. Chirng minh rang
a* + bt b4 +¢* e+ a*
—+ fr— =1
ub(a-‘ +h } hc(h-‘ + L"j'} m(c‘ + a")

Chu 4. (2 diém)
Trong khong gian voi h¢ toa do Descartes
Oxyz, cho mét phang () co phuong trinh
2x+y+z-1=0 va dudng thing (d) co
2x-y-2=0
y+2z+2=0.

phuong trinh {

o o

L]

Théi gian cudi ndm 2007 va déu nam 2008 gid gidy

Xin iran trong cdm on.

PLCLTETETT LI L LI D Ll bbbl

TOAN HOC

12 * Clusilpé SO 370 (4-2008)

PR ——— Y L LD L - —— -

1) Tim toa do giao diém A cua (d) va (P).
Tinh s0 do goc tao boi (d) va (P).

2) Viét phuong trinh duong thang (A) di qua
A, (A) niam trong mit phﬁng (P) sao cho goc
tao bai hai duong thang (A) va (d) bang 45°.

II. PHAN TU CHON

CAu 5a. (2 diém)

(Theo chwrong trinh THPT khéng phan ban )
1)‘Viét phuong trinh dudng tron di qua hai
diem A(2 ; 5) . B(4 : 1) va tiep xuc vai dudng
thiang ¢ phuong trinh 3x —y + 9= 0.

2) Véi n la s6 nguyén duong, chimg minh hé
2 il 2 2 Mo
thire (C}) +2(C2)" +...+n(Cp) —ECJ_”.

Cau 5b. (2 diém)
(Theo chuong trinh THPT phén ban thi diém)

1) Giai phuong trinh

é[og___g (x+3)+ ;’IO*—“[I ~ I}“j = log, 4x.
2) Cho hinh chép tir gidc déu SABCD cb
canh day bing a, chiéu cao ciing bing a. Goi
E. K 1an lugt la trung diém cia cac canh AD
va BC. Tinh ban kinh ciia mat ciu ngoai tiép
hinh chop S.EBK.

HUYNH TAN CHAU

(GV THPT chuyén Licong Van Chanh,
Phit Yén)

----------------------------------- -~

THONG BAO TANG GIA TAP CHI
trén thi truémg lign tyc lang. Ciing vi thé, chi phi d& xudt bin
Tap chi dd King theo. D& dam béo cho tap chi vin duoc in trén gidy voi chét luong 15t va phyc vy cho nhu cfiv cda bon
doc, Tap chi quyét dinh didu chinh gia ban Tap chi Todn hoc va Tudi iré tir 5000 déng/cudn lén 6000 déng/cudn.

Thai gian ép dyng: 1 quy IIT (i thang 7) ndm 2008.

Tap chi Todn hoc va Tudi tré xin théng bao d€ bgn doc dugc biét.

*

| ———— T T T T T T
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1 1) 8 DInBE ;: Y- Sl

[

@ CAU HOL (Hoang Vit Diém My, 12A2,
THPT Chu Vin An, Q. Tay Ho, Ha Noi).

2
i x—2m+3)x+m+3 7
| Cho ham s6 y= { ) (Ch)
- xX—m

ON TAP KIEN THUC
thong qua viec
giai mot bai toan
NGUYEN VAN NHIEM
(GV THPT chuyén Lam Son, Thanh Hoa)

‘ Y iéc on tdip cho hoc sinh cudi bic
THPT thong qua cdch tiép cdn o1 giail
ctlia mot bai todn bing nhimg tuyén

kien thite khde nhau sé giiup cho viée cung co

va nam virng kién thiee mot cdach vimmg chic.

Saw day la bdi todn co noi dung nhie vay.

Tim tip hop cac dién! trén mit phiang toa do
sao cho khéng c6 do thi nao cia ho (C,)
di qua.

*® TRA LOL Gia sir vdi moi m, dd thi (C,)

khong di qua diém co toa dd (x;y), thé thi

PT véi an s6 m sau day vo nghiém
B X -Q2m+3)x+m+3

X—m

(1)
Vé&i m # x, PT 6 thé viét thanh
m(y-2x+D—-xp+x’ -3x+3=0 (2)
PT (1) v6 nghiém trong hai trudng hop sau:
1) PT (2) an m v nghiém, khi do
y=2x+1=0
{—anﬂr2 -3x+3=%0.

BAI TOAN.Cho a > ¢, b > ¢ > 0. Chitng minh
rang \/c(a—c) +\j'{'(b —-c) <Jab (%)

Cich 1. Ding cac phép bién doi tuong duong
(*) e e(a—c)+e(b—c)+2yc(a—c) Je(b—c) <ab

{L‘—..f(u—c‘}{b-r:)]? >0,

y=2x-1

x#-3 x=1.

Giai ra, ta dugc {

— T — — ) — D — 0 — 1 — ) — 0 — 0 — 0 S— 0 S— 0 — ) — 0 W— 0 — 0 S— 0 — 0 — 0 S— 0 — 0 — 0 — 0 — — ) — ) —

2) PT (2) ¢6 nghiém duy nhdt m = x , khidd j <)
y=2x+120 | Vay BDT (*) luon ding.
X(y—2x+1)—xy+x’ -3x+3=0. | Cich 2. Sir dung cac bat dang thife co bin
ety P | Loi gidi 1. (Sir dung bt dang thic (BDT) giita
Giai ra, ta dugce hodc i trung binh cong va trung binh nhén).
y=l y=#-T. |
il ok oni e Vs o e a4
Viy tdp .hqp cac diem (x;y) m.El‘ do thi (C,,) | aco I 0w
khong di qua la tap hop cac diem thuge ba :
dudng thang y=2x-1, x=-3, x =1 trir hai 1 v ¢ b—c 2 l[EJr b—c)
giao diém (1:1) va (=3;-7) cia ching. | a b 2la b
NGOC THAO : Cong theo timg vé hai BDT trén duge BDT (*).

56 570 (4-2008) T?lgl;_lug% 13
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Lot giai 2. (St dung bat ding thic Bunyakovski)
(\ﬁ“{a—c') +\,|rrc‘{h—¢'))_ <(e+Hb—c)e+(a—-c))=ab

:>\f;{u—c'} +,\."Ic{h---t') < JE O

Cach 3. Sir dung phuong phip vecto va toa do
Biéu thiic & vé trdi cia (*) cé thé xem [a tich
vo hudng cla hai vecto, vi viy c¢6 thé ding
phuong phdp vecto va toa do dé giai bai
todn nay.

Loi gidi 1. (St dung vecto va toa do trong miit
phing).

- i 2 TR s T e
Trong mat phang toa do Oxy, Xétu=(ycnb—),

F=(Ja-ene).

ma .V <[i|.|v| nén din dén BDT (*).
Loi giai 2. (Dung toa do trong khong gian).

Trong khong gian Oxyz, xét .»!(\rr;:\;'ra_—;;[}}.
B(—Jc:\b—c:0) va O(0 ;0 0). Taco

_I]— lafﬁ]{ - ."r‘r,u.m

s —%{\f{‘(u—c) *J{‘(h —-c'}) = %\;’Esm AOB

Do do \,’rt‘(ﬂ—c} +\,flt'{\h—r.‘) <Jah

{(visin AOB < 1y. O

Cach 4. Sur dung phuong phap hinh hoc
Loi giai 1. (h. 1).

Ta c¢6 thé xem A
J;, Ja—-c Jb=-c
la d0 dai nhiing
doan thing, do dé
dung hai tam gidc
vuong CHA va

CHB «c¢o6 chung
canh goéc vudng

CH = Je va
HA = vJa-c, B

HB = Hinli 1
Taco S(‘p,r_.r +S( HE =S( 4B -

f}—a_'.

TOAN HOC
& ‘ﬁimé

S& 370 (4-2008)

14

| 1 1 7
= —CH.HA+=CH .HB=—CACBsinACB
s 2 2

hay

\Ec;_—_'r.?i + \;' c(h —c_‘} =~fab.sin ACB< \E’) .0

e . Ba e > | T i {
Loi giai 2. C6 thé xem vab, c{a—).d(b—c)
la trung binh nhan clia nhimg doan thang (h. 2),

K O

Hinh 2

Tacé \Je(a—c)+ Je(b—c) = HE+KF =2MI.
Dé thay ket qua 2M1 < MN, (vai chi ¥ PO la
tiép tuyén chung cua hai dudng tron () va
(09). Vay \;"c.'[(:—c) +.Je(b—c) s Jab . O

Cach 5. Sur dung diéu kién co nghiém cua
phuong trinh bic hai

PR, L S
bat y = \Je(a—c) ++jc{b—c) . Ta xem ¢ la bién
s6. Néu y, 1a mot gid tri cua ham s6 Gng véi
mot gid tri nao do cua ¢ (¢ € (0 : min(a, b))

% - . I|’
thi y, > 0 va ta co }’n=J-‘.‘{_H—t‘}+\.'t‘{fl—ﬁ‘}.

Tirdé yo—Je(a—c) = Je(h—c)

~ TR
= yi+cla-b)=2yfe(a-c)
= ((a=b)*+4y5)c? =2y (a+b)e+yy =0 (%)
Do phuong trinh (**) ¢d nghiém nén A’ 20
= yi{a+bY = yi((a-by +4)7)20
= 4yi(ab-12)20 = () <ab =y, <\ab. 0

Cach 6. Diung dao ham khao sit ham so

Loi giai 1. (Xem ¢ 14 bién s0).

https://tieulun.hopto.org
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Xét ham so _{'[c‘)=¢’;{a—f}-+ .\,u'{'{fa;_ac_}, v
¢ e (0:min(a,b)). Taco

e el o ——

(Na-c+ \-'FB_—.{.-'-}{\I-'II;I—'{'){JIJ.:L‘J —C'} 3

Se)= e 0
2Je(a=c)b—c)
ah
s G e
a+b
gy ab
Jle)<l <= ¢> !
(1+bh

f'{e) doi dau tir dwong sang am khi ¢ di qua

diém ¢y = tir trdi sang phai, nén ham s6

a+h
o e b e P ab »
chi cé mot gid tri cue dai tai c = ——. Do dé
(0
ham s6 f{c) dat gid tri 16n nhat:
£ X
2 [ ab e
max flek=t] —— |=Jab.O
(s mind e b3 3 \ LI+ |

Loi gidi 2. (Xem a (hodc ) la bién s0)

Xeét ham s0 _f{.r)=\flr.'{.r—c) —xb +\;"u[h--c‘} i

vilv e (e +o)vab >,

) “u'f"_-'gﬁ w: \'rh( ..\' -C) be
Fix)= -
2..Jbex(x—c)

be

8 e e B suy ra ham f{x) dong
' h—y *
il o _ k
fén: |3 | va nghich bién trén
Bl

bién

[ be 3 et { be ‘.’.
[ :+m . Laico "fi —— i— O suyra
LY r.'ll'f_l:,P jll ; 3 I;'I =i f 4
- T ) R
flay=yJela—c)—ab + Je(b—c) 20, Ya > ¢

= \glll'f.,‘{”_f.]' + \‘.E:L'{h”'(,'-} ﬁ: \-.Ilf”r-' . D

Cich 7. Sir dung phép theé luong giic

Loi giai 1. Vi 0<—<] vi 0<=<!| nén (6n tai

a b
i %
T = 1) T e
cdc s6 a, ff € | 0;—| sao cho cos*a=— va
2 ¢
L% it
] C . -
cos- [ ;;— . Khi dé
7

Mfrc-'fa—c'} i \J-'l('{h—{']:

) =y g ] |r -5
=/(a—acos~a)bcos” ff+] (h—bcos® facos”

= Jabsin(a+f)< Jab . 0

Loi giai 2. Ta cé

e e

| s e N g PV
[a? a ||'5J“ e S
lg——| +,|——-lc——

£ [

g L
« : h b .

f— = —e0s VA c——=—cosf., VO
2 3 L%

a, fle (U;m).

= 1

oo S b : y "
Fa duge y=—sing+—sinf va
=y =

e S a .
———=—C08 fJ-—cosa . Suy ra
3 g 2
e S T ST a 4
P — —— ] =L—5unu+--sm[3 a—L—cmﬁ——mm
M 3 9 I g 9
b =/ — F i = —
at b> ab
= —+— ——cos(a+ ), suy ra
g 4 . 2

. b i
¥ :--;—Li—costa-bﬁ}}. Do do
. ‘a+ ) oo

/ l<ab= v< Jab.O

v =ghsin?|
i Al
Loi binh. Véi viéc giai bai toan trén, hoc sinh
da dugc on luyén kién thirc vé phuong trinh,
bat phuong trinh, khao sit ham so, phuong
phip vecto v toa do trong mat phing va trong
khong gian, hé thic lugng trong tam giac
vuong, cdc cong thic bién doi lugng gidc,...
M@t cdc ban cung 6n tap kién thic thong qua
viéc gidi hai bai todn sau day bang nhiéu cich
khic nhau nhé.

Bai 1. Che a, b, ¢ 1a ba canh cua mét tam giac
vudng, ¢ la canh huyén; x, y la hai s6 thuc
thoa man hé thic av + by = ¢. Ching minh
ring x*+y° =1

Bai 2. Cho ba s6 duong «, b, ¢. Ching minh
ring
a b ¢ 3
—_— =
bte e+a ath 2

TOAN HOC
S 570 (4-2008)  * Cludifreé 15
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CAC LOP THCS

Bai T1/370. (Lép 6) Chimg minh rang
S g e 4n-1
S —d—t—+
2 4 8 16 2
véi moi sb nguyén duong n.

BUI PHI ANH
(SV KSCLC, K50, DH Béch Khoa Ha Néi)

]

Bai T2/370. (Lép 7) Cho tam gidc ABC
vudng tai 4 ¢c6 AB = S5cm, IC = 6cm vai [ la
giao diém cla cac dudng phin gidce trong.
Tinh d6 dai canh BC.
HUYNH THANH TAM
(CB Buu dién An Nhon, Binh Dinh)

Bai T3/370. Tim tit ca bd ba so nguyén
duong x, y, z thod mian diéu kién

Sxyz=x+5y+7z+ 10,

PHAM HUY THONG
(49 Bach Mai, Ha Nai)

Bai T4/370. Giai phuong trinh
x4 =2x2-16x+1=0.

LE XUAN DAI
(GV THPT chuyén Vinh Phic)

Bai T5/370. Cho tam giac nhon ABC cé cac
dudng cao AA', BB', CC" cat nhau tai H. Goi
Ay, By, €y lan lugt 13 trye tdm cia cdc tam
gide AB'C' BC'A', CA'B' Biét H 1a tam
dudng tron ndi tiép tam giac 4,B,C), chimg
minh ring tam giac ABC la tam giac déu.

NGUYEN XUAN HUNG
(GV THPT Amsterdam, Héa Nii)

TOAN

6 * cruﬁHigcé_ S6 370 (4-2008)

CAC LOP THPT
Bai T6/370. Cho tam gidac ABC c¢cd6 AB =
BC = avi ABC=140°. Goi AN 13 phan gidc

trong va AH 1a dudng cao cia tam giac do.
Chirng minh ring 2BH.CN = ",

LE QUOC HAN
({':' Vkhoa Todn, DHSP Vinh, Nghé An)

Bai T7/370. Tim gid tri nho nhat cia ham sb
F)=(3205 4003 +10x— 1720 1 (1633 —[2-+/5— 208,

PHAM DBUC HANH
(GV THPT Haang Mai, Quynh L, Nghé An)

Bai T8/370. Chirng minh rang phuong trinh
Aad +Bb*=4A+B(vdgia>1,0<b<l,4,
B €k ) c6 nhiéu nhat hai nghiém.
NGUYEN HONG SON
(G khoa KHTN, trwdng ST Quan Lijc Qudn |
San Tav, Ha Tdy)

TIEN TOI OLYMPIC TOAN

Bai T9/370. Cho va voi mdi sb

1
ay —'2'
nhién » 1on hon | ta dat

TRl + : +..+ :
di+1 da+1 di +1

'

trong d6 d) db, ..., d; 13 tit ca cac udc sb
duong phén biét cha n. Chirng minh rang
n—lnn<ay+a +...+a, <n.
PHAN THANH NAM
(S khoa Todn- Tin, DHKHTN,
DHOG Tp Ha Chi Minh)
Bai T10/370. Cho n sb ay, a. ..., a, thudc
doan [-1; 2] va co tong biang 0. Dit
agNdk—1

———  voik=1,2, .., n. Chirng
(4k-3)(4k+1)

Jn

minh rz"mg W il = Eh = ¥

k

TRAN HONG SON
(S0 Gido duc va Dao tao Thai Rinh)

https://tieulun.hopto.org
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Bai T11/370. Xac dinh ham s6 f/: R R

PROBLEMS IN THIS ISSUE

FOR LOWER SECONDARY SCHOOLS

| T1/370. (For 6™ grade) Prove the inequality

I

1 I

sao cho f(x+y)= xzj[ |+y2f } vai moi |

x) y -

.08 = |
V[IDUCV[E.] i i 1 It 15 dai =

i

i

I

x, yeR’.

(81 CLC K56, H Su pham Ha Néi) 5 + 1 + -é-+E+ ot 5 <7

t}i‘?[; IrlgfgerBlE,a.’%%i}TCi t:,;:] T?‘?t E::Ithncoc: where n is an arbitrary positive integer.
thir tyr 1a trong tdm céc tir dién PBCD, PCDA, : T2/370. (For 7" grade) Let 4BC be a right
PDAB, PABC. Chimg minh rang cic duong ; triangle with right angle at 4. Suppose
thing AG, , BGy, CG,, DGy dong quy tai | AB = Sem, and IC = 6cm where [ is the
mat diém va tim quy tich d]tm d6 khi P di j incenter of ABC. Determine the length of BC,

chuyén trén mat cAu ndi tiép tir dién ABCD. : T3/370. Find all positive integers x, y, z

TRAN QUANG HUNG such that the following equality holds
(SV K4941T, DHKHTN, DHOG Ha Ngi) ! yz=x+ Sy+dzt 10

[
|
|
CACPE v AT LI : T4/370. Solve for x:
i

¥ 2x2 16x+1=0.
Bai L1/370. Xe buyt va xe dap chay clng e 10n =0
chu:u trén cling mgt duong thang vii van 1 T5/370. Let ABC be an acute triangle

téc khang déi thir tw 1a 63km/h va 33km/h. | whose altitudes 44" BB', CC" meet at H.
Mgt xe tai chay trén duong than;:, khac voi | Denote by 4,, By, and C; the othocenters of
van toc khéng dbi 1a 52km/h. Khoang céch : the triangles AB'C’, BC'A' and CA'B'
tir xe tai dén xe buyt ludn ludn bﬂn& I-.hoan;: I respectively. Suppose that f{ is the incenter
céch tir xe tai dén xe dap. Tim vin toc cia | of the triangle 4,B,C, prove that ABC is an
xe tai déi véi xe buyt. \ . i equilateral triangle.
TO GIANG :
(Ha Néi) Suu thm ! FOR UPPER SECONDARY SCHOOL
Bai L2/370. Trén mot | T6/370. Let ABC be an isosceles triangle
gid d5 G c6 mot vat | with 4B = BC = a and ABC=140°. Let
khoi lugng m = 0,1 kg | 4N and AH respectively be the angle-
gan vio mot 1o xo c6 j bisector and the altitude from A. Prove that
khoi Iucmg kh{)ng I SBHCN =g,
dang ké va c6 do cimng |
- k = 20N/m (hinh v&). : i ini
) IN/m (hinh VE). § T7/370. Find the minimum value of the
. Lac dau 16 xo chua : fnction:
bién dang. Cho gia dor |
G roi xubng tir nghi voi gia the @ = 2m/s’. | F)=(3255 403 +10x—1Y006 4 (1633 —12x-+/5— )08,
Ly g = 10m/s? va bo qua lue can cuia khong & ! .
khi. | T8/370. Prove that the following equation:
1) Hoi sau bao ldu gia do r&i khoi vat? I Adad +Bb =4+ B(wherea>1,0<b<]1,
2) Tinh bién dé dao dong cua vat khi vat roi | A, B € &) has at most two solutions.
khoi gia do. |
: TOW/ S MATHEM AL OLYM
) Wi phun‘nb trinh chuy&n dong cua vt | TOWARDS M [I-:E\I ATICAL OLYMPIAD
sau khi vt roi khoi gia do. Lay SOC tinh | T9/370. Let @@= and for each n greater
thoi gian 12 lic vt roi gid do voi chiéu : !2
duong hudng xudng dudi. I than 1, let (,nzd — 3 = +___+E..+_]
NGUYEN QUANG HAU | ’ A k

(Ha Noi) i (Xem tiép trang 30)

S8 370 (4-2008) TQQP'UQI% 17
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I

KY TRUGC l| k

* Bai T1/366. Cho ddy so (a,), voi a, = 3,
a:=8, a1=13, 4= 24, as = 31, us= 48,

.l a, +4n+8, khi n chdn

'; a, +dn+6, khi nle

a) Hoi 56 2007, 50 2024 ¢6 thude ddy §6O trén
khéng ? _ :

h) 8o thir 2007 cua dédy 6 trén la so nao?

Ansy =

Léi giai. Ta thiy

a,=3=12+1, a,=8=24,
3=34+], a,=24=456,
a. =48 =068

i1+

1]

s
1]

L

o

3

[f_-',

Tir dé ta du dodn cong thic a, theo n nhu sau:

[m(n+2) khi nchin

&y =

nn+1)+1 khi nle.
Ta sé chitng minh céng thic trén,
e V&i i chan, theo dé bai co

i, =£?3+4.2 +8

., =a,+44+8
tay a2 = g g i‘*HEJ{f = 4} 'i's
thy = dayg-a -]'{.3.":' -~ 2} + 5.

Cong theo timg vé cdc dang thic trén dixe
=81 +2 +..
(k - 1)k

2
4k* + 4k =

+ (k- 1))+ 8k

+ Bk

2(2k +2).
Vay cong thic ding vdi n chin.

e Vdin lé, theo dé bai cé

TOAN HOC
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ay, =a,+4.1+06
t: =a, +4.3+0

g = ags +4{2-§T—[:}-‘-(}

Cong theo timg vé¢ cdc dang thic trén va chu
¥ rang
+ (2K

].P_:'+|1+'|1|'|l\_)"‘

=14+3+5+.. - 3)+ (24

(do 285 = (1 + (2%

F((2k=3)+3)+((2k=1}+ 1) =24, =2;“\"\
ta dugc
gy = :+4[t'}3"*£2.‘f‘—1|‘1{__}r‘n 1,"1|'f’3"rf
= 3+4k2+6k =4k + 2k +4k+2+]
= SRk 1 2+ T4

(Zk+1D(2k+2)+1.

Vay cong thic ding véi n lé.

Tir cong thie trén ta thay néu a, lé thi n 1é va

néu «, chin thi n chin.

a) e Neu g = 2007 thi n 1é va 2007 = mn+1 41,
nén 2006 = n(n+1), nhung 43.44 < 2006 < 45.46,

do do s6 2007 khong thude diy s6 dang xét.

o Néu @, = 2024 thi n chian va 2024 =
nin + 2) ma 2004 = 44.46, do dd o 2024 Ji
s0 thit 44 trong day so dang xét.

b) 56 thit 2007 cua day 1a
@y = 2007.2008 + 1 =4030057. O
I) Cie ban déu phiit hién duoe 3¢ b i

<:’\'h:}n xet.

in cang thue a, da nhdm u b thanh n chidn va veee o,
nén lin nay dé 3 duge stra lai. .
2) Ngoii cich gidi trén o6 the ching minh cong thue ¢
theo n bang |1hmsn;. phip quy nap

3) Cie ban sau ¢d [ gl 1o

Vinh Phiic: Hoang Minh Plurone, 6 A1, THCS Yeén lac:
Lang Son: V'a Ngoc Nhgt Minh, 6A, THCS Cha Vin
An, TP. Lang Son: Ha Tay: B Vin Huong, 6A3,
THCS HUcTn" Son, My Bic; Ha Noéi: Hoang FPhuong
Linh, 6B, THPT Ha Nai - Amslerdam: Thanh Héa:
Mai The Phieeng, 6A, THCS Ly Thuong Kiét, Ha
! J.mﬁ', 6A, THCS Lé Hit Lap, Hau
Lac: Nehe An: Lé Adug Nhan, 6A, THCS Quang Son,
b Lucng: Binh Binh: Trdn The Lanh, 6A1, THCS Cit
Hiép, Phi Cat.

VIET HAI
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* Bai T2/366. Cho tam gidc ABC véi BAC =4p
va ABC = 60° .
diém nam trén canh AB
DCB=70" va EBC=40"; F la giao diém
ctia DC va EB. Chirng minh rang AF vuong
goc voi BC.

Goi D va E theo thir tie la cac
vaa AC sao cho

A Loi giai. Trén AC
lay diém N sao
cho ABN = 40°,

Tacé
ABN = BAN =400
nén AABN can tai NV,
suy ra BNC =§0°
(tinh chat géc ngoai

M clha tam gmc ). Do
do B\f —H( N=80"

tait 8 = BN = BC (1),
FCB=T(P nén BFC =70,
viy ABFC can tai B = BC = BF (2). Tit (1)
vit (2) suy ra BN = BF (3). Kéo dai BC |

lay diém
M sao cho BM = BA = AABM déu. Xét AABN

ABCN can
ABFC ¢6 FBC =400,

SUy ra

a AMBF c¢6 AB = MB, BN = BF (do (3)),
ABN = FBM =40°, do d6 AABN = AMBF

(c.g.c). Ma AABN can tai N, suy ra AMBF
cin tai F. T AB = AM (do AABM déu),
FB = FM, suy ra AF la Judng trung truc cia
BM. Vay AF vuong goc véi BC. O

'{.\"hén xét. 1) Bai toin niy wong dai kha vi phai vé
thém nhiéu duimg phu.

2) Ngoai cich giai trén day, ¢d the dung them tam gide
déu BCK hodc tam gidc déu AFH, cing di dén ket luin
cua bii rodn.

3) Ciic ban sau diy cd lon gidi wong dii 161

Hai Phong: Pham Thu Ha, 7A, THCS Nguyén Binh
Khiem, Vinh Bio; Ha Noéi: Hodng Anh Tii. 71, THCS
Marie Curie; Bac Ninh: Ngnvén Nlue Neoc, 6A, THCS
Neuyén Cao, Que Vo Nghé An: Trwong Thi Cidm T,
7B, THCS Cao Xudn Huy, Dién Chau, Nguvén Vin
Bao, 7D, THCS Ly Nhiat Quang, Do Luong, 16 Duev
Viin, Ha Khinh Duy, 7A, THCS 116 Xuan Huong,
Quinh Luu; Ha Tinh: Trdn Quéc Diing, 7B, THCS BC
Xudn Di¢u, Can Loc; Quang Ngai: Nguvén Thi Diém
My, TA, THCS Hanh Trung, Nuohia Hanh; Bac Liéu:
Tran Quang Minh, 71, THCS Trin Hugnh, Tx. Bac Lidu.

NGUYEN XUAN BINH

https:/sites. google. com/site/letrunglienmath

* Bai T3/366. Cho ndm 56 dwong x, y, z, I, u

thoa mén diéu kiénx +y +z +t +u=4. Tim

gid tri nho nhat cua biéu thiic
(x+y+z+it)x+ vTL](1+ 1,)

MR i i el S il
xyziu

Loi gidi. Ap dung lién ticp BT (a + b)* 2
4ab (diu bang xay ra khi a = b). Ta ¢é

= (x+y+z+t+u) 2 dx+y+z+Hu(l)
(X+y+z+1)7 2 4x+y+z)t (2)
(x+p+z)} 2z 4(x+y)z (3)
(x +y) > 4y (4)

Do .x, vz, ¢, 1 1i cdc 56 dueng nén hai vé cla
cde BT (1), (2). (3), (4) déu duong, nhin
titng v€ cua chiing va rut gon ta duoc
I6(x+y+z+0)(x+y+z)x+ v) = 256xyztu
Suy ra

(X+y+z+)(x+y+z)x+y)

= 2 16.
xyziu
Dau bing xay ra khi va chi khi
:-I—'_L'+:+.|’+H=~'|- PR
! X+y+z+i=u ]
4 T o — ] Y=
| Xbpdae= = i
{
| =2z
l 2 dee E=
=% i”:E
Viy gid tri nho nhat cta P bing 16 dat dugc
; I |
khix=y=—= 7= — t=1.4y=2 0
T4 2

4;‘“1;’_“1 xét. 1) Cie ban tham gia déu cho két qui ding
£ = 16. Tuy nhién mot 86 ban I\]I(l!‘tj:, chira P = 16 khi
nio hode khi nhan (chia) hai v& cita BRT vdi mat bidu
thie L khong d¢ ¥ dén bidu thiic do am hay duong?
MOL s ban da dua ra vil gidi ddng bai todn 1ong quat:

“Cho %6 duong a,, @, ..., a, thoa min didu kién
h+dF oo, +a,=kks0)

Khi dd gid trl nhé nhat clia bigu thic

po (o tay .+ Mo+ + .+ thy—3 ey + i)
G Ty )y
2 2 k &
bang —— @iy =0, = — a4y = —— ..,
i.2 5 LA =

| =

-1 = ST =

&
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2) Gic ban sau diy co 15i giai 161

Phi Tho: Nguyén Huy Théng, 9A3, THCS Lam Thao;
Bac Ninh: Mdn Vdn Hung, Ngé Quang Qudn, 8A,
Nguyén Thé Nam Huy, 9A, THCS Yén Phong: Bic
Giang: Nguyén Van Thdng, 9D, THCS TTr. Cao
Thugng, Tan Yén; Vinh Phic: Nguyén Manh Quan,
9C, THCS Vinh Tudng: Ha Néi: Lé Minh Phiic, Pham
Huv Hodang, TAS, THCS Giang Vo, Nguvén Thi Diéu
Linh, 9H, THCS Lé Quy Pon; Ha Tay: Nguven Quan
Dicong, 8B, THCS Thanh Mai, Thanh Oai; Hai Duong:
Pham Hdi Thanh, 9C, THCS Phan Boi Chau, Ta K¥;
Nam Binh: Ngwvén Vian Quy, 9A, THCS Hai Hau;
Thanh Héa: Nguvén Viong Khoi, 9A4, THCS Quang
Trung, Pham Lé Hodrg Linh, 9D, THCS Trin Mai
Ninh; Nghé An: Cao Xudn Bang, 8B, THCS Cao Xudn
Huy, Dién Chau, Vit Dinh Long, 9D, THCS Ly Nhit
Quang, Do Luong; Binh Binh: Nguyén Ddng Tich, DA3,
THCS Luong Thé Vinh, TP. Quy Nhon; Phii Yén:
Huinh Thai Huy, 8A, THCS Nguyén Du, TP. Tuy Hoa.

PHAM THI BACH NGOC

* Bai T4/366. Giai phwong trinh
Wx+l+609—x2 +6/(x+1Y9-x)= 38+ 10r— 20" —'.
Loi giai, Diéu kién: -1 <x <3 (*)
Khi dé phuong trinh da cho tuong duong véi
2x+1+6V9-x2 +6,J(x+1)(9-x?)
= (x+D+(9-xD+(x+1)9-x)+19
& (e =1P +19—2 =3P +((x+19—) -3 =0

Jx+l=1
N -

Jo+1)O9-x)? =3

<> x =0 (thoa man (*)).

Vay phuong trinh ¢6 nghiém duy nhat x= 0.0
“{Nlufm xét. 1) Ngodi cich gidi trén, bai todn con co

ihé gidi bing cdch dat dn phua =vx+1, b=+9 -2,
Tir dé tim duoc a = 1, b= 3. Do d6 tim duoc nghié¢m x = 0.
2) Cic han cd & giai ton |

Vinh Phic: Lé Thi Tuvét Mai, 9A1, THCS Yén Lac;
Hai Duong: Mai Hic Huy, 9C, THCS Pham Su Manh,
Kinh Mon; Pha Tho: Nguyén Thi Thu Hién, 9A2,
THCS Gidy Phong Chau, Phu Ninh; Bac Ninh: Nguvén
Dinlt Duy, 9A, Ngé Quang Qudan, 8A, Nguvén Hiu
Trucng, 9A, THCS Yén Phong; Nam Binh: Nguyén
Van Quy, 9A, THCS Hii Hauw; Thai Binh: D& Thi
Thanh Hang, 9A, THCS TTr. Tién Hai; Thanh Héa: Lé
Tién Ting, 9B, THCS Nguyén Chich, Bang Son; Nghé
An: Cao Xuin T.fm‘ing, 9A, THCS Phiic Tho, Nghi Lac;
Quiang Tri: Nguvén Hin Anh, 81, THCS Thanh C8,
TX. Quang Tri: Pha Yén: Phan Long Tri Yén, 91,

TOAN
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THCS Hung Vuong, Tuy Hoa: Binh Binh: Trdn Qudr
Thach, 9A6, THCS Phude Hung, Tuy Phude.

TRAN HOU NAM

* Bai T5/366. Tir mat diem P o ngodai dieong
tron tim O ke hai tiép m_n"gr P4, PB cua
dwang tron vei A, B la cac tiep diem. Goi M
la giao diem cua OP va AB. Ke day cung CD
di qua M (CD khong di qua O). Hai tiép
tuyén cua dwong tron tqi C va D cdt nhau tai
Q. Tinh dg lon goc OPQ.

Loi giai.

Gia sir N 1a giao diém cla CD va OQ thi CD
vi OQ vudng gdc vai nhau tai trung diém N cla
CD. Ap dung hé thifc luong trong cdc tam gidc
vudng OAP va OC(Q ta thay

OA*=0M.OP, OC*=0N.0Q.

i 0A? = OC? nén OM.OP = ON.OQ. Tir d6

e E 0 , dan dén AMON «» AQOP.
ON QP
Do d6 MON =0OPQ =90°.0

<Nh:f1n xét. Bin T5/366 twong tu mot biu chon B
tuyén thi IMO cla Héng Kong, lin 3, ndm 1997. Tdt ci
cic loi giai gl vé Toa soan déu ding. Cic ban sau co
biii gidi ngin gon hon ci:

Ha Noi: Nguyén Thi Diéu Linh, 9H, THCS Lé Quy
Pén, Q. Ciu Gidy; Hai Phong: Lé Manh Thdng, 9D9,
THCS Chu Vian An, Q. Ngo Quyén; Ha Tay: Newvén
Quan Dwong, 8B, THCS Thanh Mai, Thanh Ou,
Nguyvén Thi Ngoc Anh, 9A1, THCS T¢ Tiéu, Mi Diic;
Bac Ninh: Nguyvén Ngoe Long, 9A, THCS Vi Kiét,
Thuan Thanh, Nguvén Hwu Trucng, 9A, THCS Yén
Phong; Bac Giang: Ngo Van Bae, 9D, THCS TTr. Cao
Thugng, Tan Yén; Vinh Phic: Lé Thi Tuvét Mai,
Phing | gm Quy, 9A1, THCS Yeén Lac, Nguyén Manh
Cudn, THCS Vinh Tudng; Nam Binh: Phan
Quang Hu‘ug 9A, Bii Van Vieong, 9B, THCS Hai Hau,
Thai Binh: Nguvén Vdan Pha, xom 2, Tra Giang, Kién
Xuong; Thanh Héa: Lé Thé'Vinh, La Hing Ouen, 9B,
THCS Nguyén Chich, Bong Son; Nghé An: Ddan The
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Vi, Vii Thi Thu Ha, 9B, THCS Cao Xuin Huy, Dién
Chau, Vi Pinh Long, 9D, Nguyén Vin Thdng, 8B,
THCS Ly Nhit Quang, Do Luong, Dinli Thi Quinh
Trang, 9B, THCS Bén Thiy, TP. Vinh; Quang Nam:
Huynh Quoc Viét, 9,, THCS Lwong Thé Vinh, Phi
Ninh; Pak Lak: Trwong Thanh Céng, 9A, THCS
Nguyén Khuyén, Eakar: Phi Yén: Pham Quang Thinh.
Nguyén Plucge Thinh, Phan Long Tri Yén, 91, THCS
Hiing Vuong, TP. Tuy Hoa; Khanh Hoa: Trdn Thi Anh
Nguyén, 9, THCS Nguyén Vin Tréi, Cam Nghia,
Cam Ranh. i
HO QUANG VINH

*Bai T6/366. Tim cdc nghiém nguyén
duong cua phwong trinh
X +y=ypT+x.

Loi giai. Dé thay (x : ) = (@ ; a) la nghiém
cua phuong trinh da cho vdi moia € N,

Véi x # y, ¢6 thé gia sir x > y. Phuong trinh da
cho tuong duong vai @' — v = x —y.

Tatimx>ysaochox’' -y >0, tacé
Inx _In
LU L A

X ¥

XY-y>0c

(*)

I=Int

Xét ham s6 f{1) = — 3 Suy ra

6 fi(n=
ftr) 1a ham tang tlen khoang (0 ; ¢) va giam trén

In2 Ind4 In3
khoaﬂ“(f"-ﬁ-@"‘) Vizee<3va H__L L

2 4 %
nén ta ¢6 cdc cap (x ; y) nguyén duong vdi

x>ythéoamin (*)la(3;2)va(a; 1) véia>1.

Thir truc tiép ta thay (x; 1) véix>1va(3;2)
la nghiém cua phuong trinh da cho.

Tém lai, phuong trinh da cho c6 cdc nghiém
(sylaga;a);(1;b);(c; 1)(2;3)(3;2),trong
do a, b, ¢ 1a cac s6 nguyén duong tay y. O

<Nhan xét. 1) Ban Lé Van Tdn Quvén, 10A2, THPT
chuyén Lé Quy Pon, Pa Nang vi ban Lé Xuin Thang,
11ALl, THPT Triéu Son 3, Thanh Hoa di nhin ra day
chinh 14 ciu Ib, ki thi nam 1981 trong dip tong két
5 nam doian hoc sinh nude ta tham gia thi vo dich Toidn
Qudc (€, :
2) Ngoai ban Quyén va ban Thing, cic ban sau c6 16
Eian toL:

Vinh Phic: Lé Thi Tuyét Mai, 9A1, THPT Yén Lac,
Vinh Phic, Ha Nam: Pham Lan Anh, 11A1, Nguyén
Van Hing, 11 Todn, THPT chuyén Ha Nam, Phi Ly:
Ha Noi: Tran Thé Khai, 10A1, Lun Vian Dan, 10A1

Toidn, Trinh Ngoe Duong, 12A1 Todn, DHKHTN -
PHQG Ha Noi; Nguyén Trung Kién, 10 Toidn 1, khéi
THPT chuyén, BHSP Ha MNai; Ha Tay: Lang Vdan
Thanh, 12A, BTVH Hiu Nghi Viét Lao, Ha Tay;
Thanh Hoa: Pham Ngoe Tudn, 11A1, THPT IV Tho
Xuan; Lé Minh Hiéu, 10A, THPT Thiéu Hod: Hai
Dwong: Vi Thanli Tii, 11A1, THPT Ke Sat, Binh Giang;
Dodn Thé” Ha, 10T1, THPT Nguyén Trdi; Nghé An:
Tang Van Binh, 10A1. THPT chuyén Phan Boi Chéu,
Vinh; Ninh Binh: Liong Vin Thién, 10T, THPT chuyén
LuongVin Tuy: Bic Giang: Nguyén Quang Chuic, 11
Todn, THPT chuyén Bic Giang: Binh Phudc: Cao
Trong Diing, Nguvén Xiin Bdng, Md Xudn Tudn, 11T,
THPT chuyén Quang Trung: Nam Binh: Pham Vin
Cdnh, 11 Todn, THPT chuyén Lé Héng Phong; Binh
BPinh: Nguvén Phii, 10T, THPT chuyén Le Quy Dén.

NGUYEN THANH HONG

* Bai T7/366. Chimg minh rang néu phirong
trinh x* + ax* + bx + ¢ = 0 (1) ¢6 ba nghiém
J‘f?m:‘ phdn hiét thi phmmg trinh

P ral+ (—~a +4b)x —a +dab - 8¢ =
ciing ¢o ba nghiém thuc phdn biér.

-0 (2)

Loi giai. Gia st phuong trinh (1) cé ba
nghiém thuc phan biét la x;,x,,x;, theo dinh
If Viete,tacd x+x2+x3=—a ;

XX+ XX+ X0 =B XXX =—

Ta s& ching minh riang phueng trinh (2) cd ba
nghiém la x+x—x, X —X+x, —X5+n+x5.
That vay,

(xi+x—x)+ (3 —x2+x3 )+ (% +x2+33)
=X +X:+ X =—a (3)
(2 +2 —x)(3 —2 +3) +(x —0 +35) (X +20 +x35)
+(—Jl'| +x +J€3)(.‘-’C| + X5 —_7(3):

= —(xF +x3 + x3 )+ 2(x%2 + x2%3 + x3% )

==(x+x +x3)2 +4(x%2 +x2x3 + 3307 )
=—a’+4b (4)
(xi+x—x3) (0 =%+ )(—x +x2+2x3) =
=(2 2+ =200 ) (X 3 +35 =20 X+ +35 —2x)
< (~a-25)(a-20)(a-21)

=—g® =2a° (x; +X00 40 ) - 4a(x| X+ X F 5% )

—8xixax3 =a’® —4ab+8¢ (3)

Tir cac két qua (3), (4) va (5), theo dinh Ii
Viéte, ta cd cdc 50

Xy X%, M=% +X —XTXtX

la nghiém cua phuong trinh (2).

TOAN HOC
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Mat khéc vi ba s6 x;, x5, x3 doi mot khac nhau
nén ba s6 x+x:—-x, X=X+, -5+ +%
cling do6i mét khac nhau. Vay phuong trinh
(2) c6 ba nghiém thuc phan biét. O

< Nhan xét. Bii ra T7/366 da viét nhim ddu cia s6
hang tu do trong phuong trinh. Cic ban sau day da w
stra lai ddu bai ding va co 181 gidi t6t:
Phi Tho : Nguyén Triomg Giang, 9A2, THCS Giiy,
Phong Chau, Phi Ninh; Bac Ninh : Vi Th Théu, 12A0,
THPT Yén Phong 1; Ha Néi : Ddo Trong Anh, 10A4,
THPT Nguyén Gia Thiéu, Long Bién, Trinh Ngoc
Ducong, 12A1 Toin, Nguyén Khdanh Viét, 10A2 Todn,
THPT chuyén, DHKHTN, PHQGHN, Pham Birc Nam,
10A1, THPT Nguyén Tdt Thanh, Q. Cau Gidy; Ha
Tay: Nguyén Son Ting, 11A2, THPT Ngé Quyén,
Hodang Dinh Linh, 11A1, THPT Ngoc Tao, Phic Tho,
Nguyén Qudan Dwong, 88, THCS Thanh Mai, Thanh
Qai; Nam Binh : Tran Thi Héng Vdn, 11A, THPT
Chuyén Lé Héng Phong: Ha Tinh : Nguyén Thi Cam
Héng, 12 Toin, THPT Chuyén Ha Tinh; Quang Tri:
Nguyén Dinh Thanh Cdng, 7C, THCS Triéu Trach,
Triéu Phong. "
NGUYEN ANH DUNG
% Bai T8/366. Goi I la tam diwdme tron noi |';'--L;-!-'J
ctia mol tam gide nhon ABC. Diwone tron (1)
tiép xuic voi cde canh BC, CA, AB tiwong ime o D,
L, F. Phan gide trong eua goc BIC cat BC o M
va AM cdit EF o P. Chung minh bat deng thite.

PD> L JADE.DF - EF’ (*)

Lou gidi. (Theo ban Trdan Quang Sw, 11A1,
THPT chuyén Vinh Phic, Vinh Phiic).

3 DM L

o Ap dung dinh If sin vao hai tam gidc APE va
APF tacé
PE PA

SinPAE sinAEF

PE _ PA
sinﬁ;!-!? sinﬁ

TOAN HOC
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A o PLEAR (1)
PF  sin PAF

Ap dung dinh If sin vao hai tam gidc AMC va
AMB, ta ducc

MC _sinMAC sinB _sin PAE sin B
MB  sinMAB sinC  sin PAF sinC

] IC MC sinPAE sinB
Suy ra —= = TR
IB MB sinPAF sinC

Tir dé, theo dinh 11 sin
sinPAE _ ICsinC _ DE
sinPAF IBsinB DF

(2)

Tir (1) va (2) suy ra £5 ﬂ do dé DP la
PF DF

phan gidc cua géc EDF.

. Ap dung cong thirc dudng phan gidc vao
ADEF ta ¢é dang thiic

DP* = @L%(m+m+mm+ IF - )
T

- (—EE-E%{(DE + DF)? - EF?))

= DEDF—2_ o> pEpr - B (3)
(DE+DFy 4

Ping thitc & (3) xdy ra khi va chi khi DE =
DF va do d6 AB = AC. Tir (3) ta thu dugc
BDT (*) cdn tim, va dang thic & (*) xay ra
khi va chi khi ABC 1a mét tam gidc can 6 A. O

< Nhin xét. 1) Vé co ban, trong viéc gidi bii todn ndy
chiing ta thue hién hai bude, Trusde hét, chi ra ring DP la
phin giic cla gée EDF. DE thiét lap tinh chit nay chi cin
str dung dinh If sin va tinh chét duting phén gidc trong tam
gidc * Sau do, dp dung cong thic tinh duing phin gidc va
BDT gitra trung binh cong v trung binh nhin,

2) Ngoai ban Sir, cic ban sau day co loi gial ding va
tuong doi gon. Vinh Phie: Nguyén Hodng Hdi, Khéng
Hodng Thao, 11A1, Lé Som Hdi, 10A1, THPT chuyén
Vinh Phic, Nguyén Duy Lién, 9B, THCS Yeén Lac; Ha
Noi: Ta Ngoc Canh, 10A2, DPHKHTN - BHQG Ha
Nai; Nam Binh: Plam Héng Khang, 10A1, THPT C
Nghia Hung; Nghé An: Trdn Tudn An, Ddng Cdnh
Thién, 10A1, K36, THPT chuyén Phan Bai Chau, Vinh.

NGUYEN DANG PHAT
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* Bai T9/366. Gia sir a,, .
nhitng so nguyén phdn biét lom hon 1 va thoa

107 1)

man diéu kién Y a =2017035. Hoi 56 Z"-"" 3

. oy la

co thé la so chinh phirong khong?

Loi gidi. (Theo ban Pham Trong Khéi, 11A2,
THPT chuyén Lé Quy Pon, Pa Ning).

Ta c6 nhan x4t sau (dé chitng minh)

i) Néun =4k + 1 thi n¥* =1 (mod 4).

ii) Néu n = 4k + 3 thi »¥*' =3 (mod 4).

iii} Mot s6 chinh phuong thi chia 4 du 0 hoic 1.

Vi a,, ay, ..., @y 12 nhimg s6 nguyén phan

2007
bigtlén hon Inén S= > g=22+3 + ..+
i1
2008 = 2017035. Diing thic xay ra nén a, = 2,
a;=3, ..., oy = 2008,

Trong tap {2, 3, ..., 2008} c6 1004 s6 chdn,
502 s6 chia 4 du 3 va 501 s& chia 4 du 1.
Thanh thir theo nhan xét 1) va ii)

§=1004.0 + 502.3 + 501.1 = 3 (mod 4).

Vay ciing theo nhan xét iii) S khong la s6
chinh phuong. O

< Nhan xét. Bai ndy duoc khd nhiéu baa & THCS,
tham gia giai. Tt ca cic 161 gidi déu ding. Cic ban sau
cd loi giai tot:

Vinh Phic: Pham Vdn Thanh, Khéng Hoang Thao,
11Al, THPT chuyén Vinh Phic; Hoa Binh: D4 Thi
Vin, 11T, THPT chuyén Hoing Vin Thu; Nam Binh:
Pham Vdn Canh, 11 Todn, THPT chuyén Lé Héng
Phong; Quing Ninh: Ngé e Long, 10T, THPT
chuyén Ha Long; Thanh Héa: Lé Duy Todn, 12A11,
THPT Luong Béc Bing, Hodng Hoa; Nghé An: Duwong
Hodng Hing, 10A1, THPT chuyén Phan Bai Chau, TP.
Vinh, Vii Thi Ha, 9B, THCS Cao Xuan Huy, Dién
Chau; Pa Nang: [é Vin Tdn Quvén, 10A2, THPT
chuyén Lé Quy Don,

DANG HUNG THANG
* Bai T10/366. Tim tdt ca cde da thire véi
hé s0 thiee P(x) thod mén diéu kién
P(P(X)+x)=P(x)P(x+1),voimoix e R (1)
Loi gidi (cha da s6 cdc ban).

Gia st bac cua da thiic P(x) la degP(x) = n.
Nhéin xét ring hai v& clia (1) déu la cdc da

thitc. So sdnh bac ldy thira cia hai v& ctia (1),
ta thu dugc n” =2n <> n =0 hodc n = 2.

i) Khi n = 0, ta dugc da thitc hing P(x) = c.
Thé vio (1), thu duoc phuong trinh ¢ = ¢
< c=0hodcc=1.Vay Plx)=0va Plx) =1
la céc da thirc hang thoa min bai ra.

i) Xéth=2.Giast Px)=a’ +bx+c,az0.
So sianh hé s6 cao nhit trong (1), thu duoc
ad=adoa=1.

Vay Px)=x>+bx+cvdi a,be R (2)

Ta chimg minh moi da thitc P(x) dang (2) déu
thoa mén bai ra.
That vay, ta c6
PX)P(x+ 1) = P(x)(x*+bx+c+2x+b+1)
= P(x)(P(x)+2x+b+1) =
= (P(x))? +2xP(x)+ bP(x) + P(x)
= (P(x)+x)* +b(P(x) +x) + (P(x)—(x? + bx))
= (P(x)+x) +b(P(x)+x)+c= P(P(x)+x),
védimoix € R, dpcm.
Viy cdc da thic cAn tim 12 P(x) =0, P(x) = 1
viP(x)=X +br+c,voiag be B O
<Nh£]n XéL. DE‘l}"Hl mot bai todn thude loai trung binh
va thudc dang quen thudc vé da thiic nén co rit nhidu
ban tham gia gidi. Pa s6 cdc ban déu giai wong v nhu
cich da trinh bay o trén.

NGUYEN VAN MAU
* Bai T11/366. Cho cdc so thire khong dm a),
(. @3, Ay va as co tong bang 1. Chimeg minh rang
a0y s Fapdhasay =

by dydls + Qi s

| 1275
e 1 ——— el iy ds.
256 256

Dang thite xayv ra khi ngo ?

Loi gidi. Dat f(ay.a:,a5,a4,a5)

= dadiyty s + aiadyds + aidaads + Qi aydy —

o 3218
256

i adydyds .

Tacod f(a,a:,a3,a4,a5) =

3275
= s (ﬂz +a— 256 010'2}"0132%(05 +ay).

Trudée hét ta c6 nhan xét sau

TOAN HOC
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" 32 : e
Néu a» +a —?::)a]a; <0 thi theo BDT Cauchy
cho bén s6 khong am ta co

flay,ax,a5,a4,05) £ aiaas(ayg +as)

4
c|(artamtataitas ) ] ]
i 4 4 358"
Pang thifc xdy ra khi va chi khi
1

=0y =3 =04 + 05 =1

agas =0
titc 14 hodic a, = a, = a,=a, = —, a; =0 hoic

I

& =, =0, == —,8,=0.

i : 5 .
Vi trugng hop ax +a - mar >0, dat

+ s . G s e
- Dung bat dang thic Cauchy cho

hai s6 khong am ta co

fla,a:,a3,04,05) <

(04 L T gk izlgfm ]“l’ﬂ[ﬂ a(as+ay)
!?3 b T 256 2 AN

2

F

= f(a,a,a3.0,¢).
Tuong tu nhu trén ta biéu dién
fla,a;,m,c,¢)

= 3275 .
- l:ﬂ'l +at)ﬂ3.c +a1£12(!3[2(, = 256 C )
Néu 2¢ - i €< 0 thi
256

_f{ﬂhﬂ;..ﬂj.,f',ﬂ}

s+ +as +2CJ4 b 1
2

< (a; +a)as.ct < s
(as 1 )as ( 4 56

Ping thitc xdy ra khi va chi khi hoic a, = a; =

= i.m:()hc-acaz:a}:c: l,al=0,
4 4
Vi trudng hop Zc—izﬁc- 0 =::>-§—1—g~>c],
256 3275
dita = Ei? Taco
Jf(alsaﬁ'ha}sc-:(‘}
2
3
< (@ + )y ot + fi s s ZC—E 03]
2 256
= f(a,a,a;,¢,¢).

24 T?gml-lgcé S5 370 (4-2008)

Lap lai qua trinh trén ta suy ra

fla,a,as,c,c)

1 .(.-:H-c' a+c¢ a+e a+c)
< max i ; « 54 -, J :
256 2 2 2 2

a+e

Ki hiéut =

,0<t< % Ta nhén thiy

f.[aﬂ: atc a+e ate
3 3

S, % o A T e
5 2.4' 2 2]f{ 3 )

2?65 att =4(1-40)13 —322—?75—-(1—4;),1-‘

.

= 4(1’_1,f3—

Lo —anse-npasie +1aeen

256 256
I

256
Nhu vay trong moi trudng hop ta déu cé

.

<

flay.ar,a3,a4,05 —
256
< Nhan xét. 1) Day la bii todn bat ding thic khi phiic
tap, mac di phuong phdp gidi trén — giam déan 56 tham
s0 — khi quen thudc véi nhiéu ban doc.
2) Tuong tu véi cach gidi trén cdc ban cd thé ching
minh durgie ket qua manh hon sau:
1

256

flay,az, a3, aq,a5) + qazaqas =

T o T S o " . - s
50 T chi ¢6 ¥ nghia trong truémg hop @ dang thirc
xay ra khi va chi khi hodc trong nam s8 a,, ds. a5, ay, d;

cé mot s6 bing 0, bon s6 con lai bing 2 hodc ca nam
50 bing —.

3) Ciic ban sau o 11 gidi ot

Quang Ninh: Ngé Diic Long, 10T, THPT chuyén Ha
Long; Ha Tay: Nguvén Oudan Dueng, 8B, THCS Thanh
Mai, Thanh Oai; Ha Néi: Tran Thé Khai, 10A1, PTCTT,
PHKHTN — BHQG Ha Noi; Nghé An: Nguyén Van An,
10A1, THPT chuyén Phan Boi Chaw; He Hitw Qudn,
10A1, THPT Quynh Luu I; Binh Thudn: Phi Thd
Thudn, 10T, THPT Trén Hung Pao, TP. Phan Thigt.

NGUYEN MINH bUC

% Bai T12/366. Gia st ABCD la mot ni
gidc noi tiép co cdc duong chéo cdt nhau tai
P (gdr: giita hai dudng chéo AC va BD khdc
60°). -(‘h:i-ng mirh rr:’fng cac duong thing
Euler cuq cdce tam gidgc PAB, PBC, PCD,
PDA dong quy tai mét diém. ( f)trrmg rham:
di qua frong ldm va trire tam cua tam gidace
goi la dwong thang Euler ciia tam gidce do).
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Laoi giai. PE giai bai todn, ta cin cé cic bd dé sau.
Bé dé 1. Cho tam gidc ABC ¢6 BAC=a <90°.
Puong thing A chita phan gide trong ciia géc
BAC . O va H theo thit tie la tam duwomg tron
ngoai 1iép va triec tdm cua tam gidc.

a) Néu a =60° thi H la dnh ciia O qua phép
doi xitng truc D, .

b) Néu a +#60° thi H la dnh ciia O qua phép
dong dang nghich V| 4 scosey <P -

B6 dé 2. Cho tam gidc ABC ¢6 BAC=a>9P.
Duong thang A chita phan gidc ngodi ciia
géc BAC . O va H theo thit i la tam diong
tron ngoal tiép va trice tam ciia tam gidc.

a) Néu a =120%thi H la anh ciia O qua phép
doi xitng truc By .

b) Néu a #120° thi H la anh ciia O qua phép
dong dang nghich V5 _scosayoPa .

Ki hiéu ¥ g 4, 1a phép vi tu tam O, ti s6 k.

Cdc b6 dé 1, 2 1 cdc két qua co ban déi véi
tam gidc, ban doc tu chimg minh.

Bo dé 3. Moi phép dong dang nghich cé tf s6

dong dang khdc 1 déu dwoc phdn tich mor
cach duy nhat thanh tich cia mot phép doi
Xitng true va mot phép vi ne ¢é tam ndam trén
trie doi xitng va cd ti s6 vi tie dicong.

Ti s6 clia phép dong dang nghich 14 mot s6
duong, c6 thé bang 1. Phép dong dang nghich
c6 ti s6 dong dang bang 1 thuc chét 1a phép
dai hinh nghich.

Nho ¢6 bo dé 3 ma phép dong dang nghich ¢é
ti s6 dong dang khac 1 duge goi la phép vi e -
déi ximg.

Bo dé 4. Cho hai cdp diém phdn biét A, B va
A', B’ thoa man diéu kién AB khdc A'B’. Tén
tai duy nhdat mét phép vi tw — déi xing bién A,
B titong itng thanh A', B

Céc b6 dé 3, 4 1a nhitng két qua co ban trong
Ii thuyét bién hinh, xin khong trinh bay phép
ching minh ching & day.

Tro lai viéc giai bai todn. Goi O, H; (i=1, 2,
3, 4) ldn luot 1 tam dudng tron ngoai tiép va
truc tim cdce tam gidc PAB, PBC, PCD va PAD.
C6 hai truong hdp cin xem xét.

Truong hop 1. Cic duong thang AC, BD
vuong goc véi nhau.

Ta cé6 H,, H,, H;, H, trung P. Do d6, céc
duong thang O\H,, 0,H,, OH,, O,H, dong
quy (tai P).

Truong hgp 2. Cic duong thing AC, BD khong
vudng géc véi nhau. Pat APD=BPC=a. Khéng
mit tinh tong quat, gia sir ring o <90°,

bé don gian, ta chi giai bai toan trong trudng
hop quan trong nhat: O, H,khong tring nhau
va Oy, H, khong trung nhau; cdc dudng thing
0,H,, O, khong tring nhau va cic dudng
thang O,H,, O,H, khong tring nhau.

Goi A la dudng thang chia cic duding phan
gidc cha cic géc APD va BPC.

Nhd phin a) clia cdc b6 dé 1, 2, ta thay, H,,
H,, H,, H,, theo tht tur la anh cba O, 0,, O,,
Oat qua Phép Vi or — doi m’mg HP,2cu5a}°B.-ﬁ.
(chd ¥ 2cosar#1) (1)

Goi / 1a giao diém cta H,H, va H,H, va chi y
rang H,H,H.H, 1a hinh binh hanh, ta thiy H.,
H,, H,, H, theo thit tu 1a anh cua H,, H,, H,,
H, qua phép ddi xing tam D, (2)

Tir (1) va (2), ta thdy H,, H,, H, H, theo thi
tu 1a anh cia O, O,, O,, O, qua phép vi tu —
doi xﬂmg DI i VEP.Z‘.‘L)SCIJ “Dd . (3)

Goi Q la tam cia phép vi tr — déi xing
Dy Vip 2c0sa)*Pa 4)

TOAN HOC
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Tir (1) suy ra phép déi xtng truc £, bién duding
thing PH, thanh dudng thing PO, (5)

Vi ti gidc ABCD noi ti€p nén cdc tam gidc
PAB, PDC déng dang nghich. Suy ra phép vi

R SR

tu — doi xung V, '"DVBQ' (cha ¥ —Q;tl}
{P' PA) P4

bién diém O, thinh diém O Do dé phép d6i

ximg truc D, ciing bién dutmg thing PO,

thanh dutmg thang PO, (6)

Tir (5) va (6) suy ra céc dudng thing PH,,
PO, tring nhau. Nghia 1a P, O,, H, thang
hang. Tuong tu P, O,, H, thang hang (7)

Tir (7) véi chd ¥ rang céc tam gidc POH,,
PO.H, déng dang nghich, ta ¢6 (H,0,, H,0,)
= (H,P,. H,0)) = (HO, HP) = (H0, H05)
{mod m). Do d6, bén diém O,, H,, O, H; cung
thuéc mot dudng tron. (8)

Tir (8) vdi chii ¥ ring 0,0; # 0,0;.2cosa =
H H., ta thay cic dudng thing 0,H,, OH, cat
nhau tai Q'. Chi ¥ tdi (8), ta ¢6 cac tam gidc
0'0,0,, Q’H,H, déng dang nghich.

Suy ra Q' la tam cia phép vi tu - d6i xing
bién cac diém O,, O, theo thit tu thanh céc
diém H., H, (9)

Tir (3), (4) va (9), theo cic b6 dé 3,4,taco Q’
trung Q. Tuong tu nhu trén, cdc dudng thang
0,H,, O,H, cét nhau tai Q". Lai tuong tr nhu
trén, ta ¢6 Q" tring Q. Vay O’ tring Q"'

Suy ra, O,H,, O,H,, O;H,, O,H, déng quy va
hon thé, diém déng quy d6 chinh la taim
cha phép vi tu - d6i xing theo thif tu bién cic
diém 0,, 0,, Oy, O, thanh céc diém Hs, H,,
.. 2. (1

<Nhan xét. 1) Néu géc gilfa hai dung thing AC, BD
bing 60" va cdc tam gidc PAB, PBC, PCD, PDA khong
déu thi cdc duimg thing Euler cia ching doi mot hoac
song song hodc tring nhau (ban doc tu kiém tra). Do
d6, bai todn cin cé thém gia thiét goc gilta hai dudng
théing AC, BD khic 60° nhu d sira & dé bii.

2) Day la Bai todn hay va khé, ¢6 it ban tham gia 2idi
va tt ci cdc 10i gidi déu khong chudn. C6 1€ cing cin
phii gidi thiéu vai ban doc mdt nguyén tic logic don
gian nhung quan trong sau: [éi pidi “diing” ciia nhitng
bai todn khong chudn la lei giai khéng chudn.

TOAN HOC
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3) Bai todn dude dat ra vio nam 2006 va tic gid cia né
Ia kién tric su ngudi Hy Lap cd @én 1a Kostas Vittasko.

NGUYEN MINH HA

% Bai L1/366.
Cho mach dién
nhir
bén. Cdc cugn
déy thudan cam

hinh vé

co hé so tw cam

I - | it gt
[, =— (Wyva L,=—(H) Tudién

2n 71

1 1 e =
— (F) vd u = 100~/2 sin 100a/ (V).
0,5m

(.I: -

Bé gua dién tré ciia ampe ké A va clia cac

ddy noi.

1) Khoda K nedt, héy tinh R khi cong suat tiéu
A (s & (ol

thu cua doan mach trén cuc dai.

2) Pong khod K., biet rang ampe ké A chi 5o 0.

Tinh C) vé viét biéu thire ctia cde dong dién i

qua Ly va iy qua L.

Loi giai.
1
Z;_I = L|E’U‘=[—].100W= 500);
2
L
I
L it adon.
Cow 101007
1) Khi K ngét, doan mach MQ gém RL,C, mac
nGi ti€p nén Z =R +(Z;, —Z,)* . Cong suat

Zy, = L_sfﬂ:( ].1001’t= 10002 ;
%

Z{.‘: =

pgus RO, B
A R? +{Z,r_1 -Ze )_
R+{é: _Z(_‘: )_
R

. (ZL: _Z{"] )2 .2 i
P=1La ki R+-—R——— cuc ticu, tic
lakhi R =|Z;, - Zc,|=100-50=50Q.

2) Déng K: ‘rR ':IA :]m'n () ﬂhung fl_.|=.i-| +.!'1 =0
nén i, = —i, hay i, va i, ngugc pha nhau va /, = dive
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Linps = Unwe
1 2

= |Zf_t_zf‘|| = |ZL3_Z(-1|'

Nhung [, =

Do i, va i, nguge pha nhau nén tang =—tang,
= Zy—Ze= 2, ~Zp,)., suy ra
Ze =Z), +2;,—Z¢, =500 + 100Q - 50Q

-
Zew - T

=IUUQV5 (_'|= F

Vil,=0nén upy =0
= U Sl = 10042 5in 1007 .

Tacd Z[ =Zz = Zf-z _‘Zt’_'z =5'C'ﬂ, nén
I =1 PRLRE =2(A).

Zy 50
Mach L,C, c6 Zs > Z;, suy ra mach cé tinh
dung khéng, i, sém pha hon wuyp, hon nita
R, =0 nén i, vuong pha véi uyp . Vay

i=1 ﬁsin[mmr.ur’—;]=2¢Esin(|mm+g]m).

Lap luan tuong tu trén thi

iy =2J§5in{l00ﬂ—§-}(ﬁ.). d
/

< Nhan xét. 1) Rit nhiéu ban tham gia gidi bai todn
nay va hiu hét cho két qua ding. Xin néu tén mat so
ban ¢6 101 gidi ngén gon:

Son La: Lé Vil Hai, 12 Li, THPT chuyén Son La; Thai
Nguyén: Nguvén Tién Hing, 12A11, THPT Dai Tir
Ha Noi: Nguyén Anh Khoa, 11A1, THPT Ngoc Héi;
Ha Tay: Neuvén Thi Tuvén, Khu TT73 Truimg SQLQ 1;
Thai Binh: Vi Quang Hiéuw, 12A4, THPT Quynh Coi,
Quiynh Phu; Thanh Héa: Nguvén Duy Hung, 12F,
THPT chuyén Lam Son, Nguyén Thanh Ting, 12Al11,
THPT Luong Pic Bing, Hoiing Héa; Ha Tinh: Tran
Thé Minh, K33A1, THPT Nguyén Hué; Quang Ngii:
Nguyén Thi Minh Diém, 12A2, THPT s6 [ Son Tinh.

NGUYEN XUAN QUANG

% Bai 1.2/366. Mot qua cdu dac dong chat ¢
hén kinh R dwoc ddt trén mét ban nam ngang.
Sau khi ddy nhe qua cdu ldn khong truot 16
mép han.

1) Xde dinh do | L
lon goc a hop 1./
giita dirang

noi mép ban

va tdm  quda -

cau voi phieong
thang dimg o thoi diem qua cau roi khoi
han (hinh vé)

2) Xeie dinh van toc cua qua cau o thai diém do.

Loi gidi. 1) Goi m la khai luong qua cau, @
la van téc goc cua qua cdu khi vira roi khoi
ban. Chon géc thé nang & vi tri trén mét ban,
dp dung dinh luat bao toan co nang ta c6

%5
ng{l—cosrx)rEfru- (1)
trong do I la mémen qudn tinh cia qud cau
déi véi diém tiép xuc.

II%mR3+mR’-’ =§mR1 (2)

Goi NV 1a phan luc cia ban 1én qua cau, ta c6
mgcosa — N = mRe?.

Kh. qu# cdu roi khoi ban (mat ti€p xtc) thi
N=0,d>dé

mg cosa = mRw? (3)

Tir (1), (2) va (3) ta tinh duoc cosa = % (4)

Suy ra a = 54°,

[10g
D3T3 va(ditacd w=,[—.
) (Jva(ditacd o =

Vian téc cua qua ciu khi vira roi khoi ban

10
1’=R(ﬂ=1f— k.3
l?g

< Nhan xét. Cic ban sau day c6 13 gidi tot:

Thai Nguyén: Nguyén Tién Hing, 12A11, THPT Bai
Tir. Bac Ninh: Nguyén Vin Bdo, Nguyén Thanh Linh,
12 Li, THPT chuyén Bic Ninh; Ha Noi: Nguyén Khdic
Cuvén, 128, chuyén Li, PHQG Ha Noi; Hung Yén:
Pham Bie Linh, 12 Li, THPT chuyén Hung Yén;
Thanh Hoa: Nguvén Duy Hing, 12F, THPT chuyén
Lam Son; Nghé An: Nguyén Cong Khodi, 12D, THPT
Nam Ban I, Nguvén Vin Cliwong, A3IK35, THPT
chuyén Phan Bai Chiu, Pak Lak: Nguyén Hai Dang,
11 Li, THPT chuyén Nguyén Du.

NGUYEN VAN THUAN

TOAN HOC
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&IBai 1. Cho trude cdc so6 thuc ay, a, ...
Véimoii (1<i<n)ddt

d;=max {a;: 1 £j<i} —min {q; ' i<j< n}
vadatd=max{d,: 1<i < n}.

ay Chimg minh réing, véi cde so thuc

< xptity y, ta co

¢ pe

Xi2 s ..

max {lx,—a|:1 i< n}2 Ef— *)

b) Hay chira rffrng ton tai cde s0 thiee
X £ 0% .. £ x,sa0 cho bat dﬁng thire (*)
tro thanh dang thire,

Loi gi@i. Véimdii (1 <i < n)taki hiéu
M=max {a;:1<j<i}va
my=min{@.i<j<nj

a) Gid sr d = d, vOi | £ g <n va gid sir

di=a,—av6i 1< p < g <r < nKhido

voimoiday x; € x £ ... S x,tacd

[ep— ap| +x,— @] Z (ap—xp) +(x,— a;)

= (x,x,)H(a,—a,) = qp—a,=d, suy ra

d d
lx,— a,| = — hoic |x—a,|Z —. Vay
g rl P | 2 ¥

d
max {|x;, —a; 2 | 555:’3}2-2—.

M, +
b) Xét day (x)) voix;: = <t : i

Vi ﬂ'f,« ngH va mi =< My nén (.1';‘) 1a dﬁy
khéng giam. Do m; < a; £ M;nén

_Eg_ig_u‘..:xr_Mf
2 S har 2 *
M —m d
£ XL K SEaey
2 2
L] . d
dodomax {|x;j—a;|l ;1 =i = n}‘_:E.

Két hop v&i a), ta c¢6 dang thirc

4 ) e
max {ly—ai| 1 Sisnj= Ephal xay ra.
(dpcm).0
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VU DINH HOA
(Truong doan Viét Nam thi Toan Quaéc té'lan thir 48)

OBai 2. Xét nam diém A, B, C, D va E sao
cho ABCD la mot hinh binh hanh va BCED la
mot te gide néi tiép. Cho A la mét dwong
thing di qua A cdt doan thing DC tai F va
cdt duomg thing BC fai G. Gia sir ring EF =
EG = EC. Chimg minh ring A la phdn gidc
cria goc DAB.
Loi gidgi. Ta cin
chirmg minh CF =
CG thi A1a phan
giac cua goc BAD.
That vay, gia su
CF > CG (truong
hop CF<CG chimg
minh tuong ty).
Do EF = EG = EC A D
nén F la tim dudng
trdn ngoai tiép tam gidgc CFG. T CF > CG ta
¢od EK < EL, & @0 K va L theo thir tr la trung
diém CF va CG. Do tir giac BCED ndi tiép
nén LBE=KDE, suy ra hai tam giac vudng
LBE va KDE déng dang véi nhau, do dé DK
< BL. Do FK > CL va DK > BL nén DK - FK
= BL — CL tirc la DF < BC. Vi AD = BC, nén
trong tam gidc ADF ¢d AD > DF diéu nay vo
li, vi tam gidc ADF dong dang véi tam gidc
GCF véi canh CF > CG. (dpem). O

B 5 £ (3

IBai 3. Trong met ki thi hoc sinh gidi todn
¢6 mgt 56 thi sinh la ban bé ciia nhau. Quan
hé ban bé luon la quan hé hai chiéu. Goi mét
nhém cde thi sinh li nhém ban bé néu nhw
hai nguoi bat ki trong nhom nay la ban bé
ctia nhau. (Mot nhom tiey ¥ it hom hai thi sinh
ciing van dirge coi la mot nhém ban bé). So
hegng cac thi sinh cua mot nhom ban bé duoc
goi la cé@ cua no.
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Cho biét rang, trong ki thi nay, ed cua mof
nhom ban bé cé nhieu newdi nhat la moit 50
chan. Chitng minh rang cé thé Xép tat ca cdc
thi sinh vao hai phong sao cho ¢& ciia nhom
ban bé ¢6 nhiéu ngwdi nhdt trong phong nay
cling hunq cd cua nhém ban bé c¢é nhiéu
nguoi nhet trong phong kia.

Loi gidgi. Ta goi c# ctia mot tip hop A, ki hiéu
la ¢(4), la c& cia nhom ban bé dong ngudi
nhit trong A. Goi M la nhom ban bé¢ dong
ngudi nhat trong tap hop G tAt ca cac thi sinh,
nhu vdy ¢(M) = ¢(G) = 2m 14 sb chén.

Ta chi ra mét cich phan hoach G thanh hai
tép hop 6 cing ¢& nhur sau.

Truée hét 4 1a mét tap hgp m thi sinh ctia M
va B =G - 4. Nhu vay c¢(B) = m = ¢(A).
Ching nio ¢(B) 2 ¢(A) + 2 ta chuyén mét thi
sinh clla M tir B sang A. M&i lan nhu vdy c&
cia B giam khdng qud 1 va c& cua 4 ting
ding 1. Do dé, ta co thé thuc hién duoc viée
diéu chinh nay cho t&i khi ¢(B) = ¢(4) hoac
eB)y=cl4)+1. Trong trudng hop e(B) = ¢(4) + |
ta thyc hién tiép viéc diéu chinh méi bing
cach Xét tat ca nhom ban bé B] Bs B
gém ¢(B) ngudi trong B. Néu ton tai B, va
me M-A sao chom ¢ B, thi tip hop AU {m}
va B — {m} la hai tip hop 6 clng ¢& c(4) + 1.
Néu m € B, vai moi B; vam € M- A thi
-—(M—A) lu6n khdc tap rdng vi B; cé it nhat
m+ 1 phan tir con M — A chi ¢6 nhidu nhat m
phan tir. Xuit phat tr C =@ ta chon mdt
phan tr cia B, — (M — A4) vao C, v&i B; 1a
nhom ban beé nao dé c6 ¢(B) ngudi trong tip
hop B —C. Qua trinh két thiic khi thu duoe mét
tdp hop C sao cho (B ~C) = ¢(B) - |
= ¢(A4). Ta chimg minh ¢(4U C) = ¢(4). That
vdy, xét mot nhém ban bé O tuy y trong
AU C. Do mdi phén tir cia C 14 ban bé cia
moi phan tir M—A, cho nén QuUM-4)Ia
mot nhom ban bé trong G va do do ¢(G) = 2m
> |0 U(M-A)| = || + @m — |4)) =>|4]2]0|.
Viy B —C va AUC la phin hoach cia G
thanh hai tip hop c6 cing ¢&. (dpcm). O

QBai 4. Trong tam gidc ABC, diwong phdn

gidc cua goc BCA cat lai diwdng tron ngoai

Hq; lam gidc lai R, cdt dwdng trung truc clig
BC tai P, va cdt duong tr ung true cia AC tai
Q. Trung diém cria BC la S va trung diém cua
AC la T. Chirng minh rang tam gigae RPS va
tam giac ROT co dién tich bang nhau,

Loi gidi. (Ban doc tw v& hinh). Do goc ACR
béng goc BCR cho nén hai tam giac vudng
CTQ va CSP dong dang vadi nhau. Do dd ta ¢6
i 5P
o P
va @=ﬁ’? suy ra Sspr = Spre. (dpem). O

= SPC = TQ.OR = SP.PR

@ Bai 5. Cho trwde a va b 1 hai 50 nguyén
dwong. Chirng minh rang néu so (4ab-1) la
wie so cua (da” = 1) thi a = b.

Léi gigi. Phan chimg. Gia st ton tai ciip hai
) nguyén duong (a, b) sao cho (4ab - 1) 1a
uoc so cia (4a° -1y’ va a ® b thi ta s& goi cac
ciip so nhu vay 1 cdp xdu va gm s (a, b) la
clp x4u c6 tong 2a + b nho nhit.

Do (46" — 1) = (4b° — (4ab)’)* = 16b*(dd’
~ 1)’ = 0 (mod (4ab - 1)) nén (b, a) ciing 13
cdp xau, vy 2a + b < 2b+asuyraa<b
(do @ # b). Do (4a’~1)* chia 4a du 1, con
(4a® - l)
dab -

s0 chia 4a du 3, do d6 tdn tai sb nguyén
(4a?-1)? ¥

(4ab - 1) chia 4a du 3, nén s6 —— 2

duong ¢ sao cho 4ac — 1= Vay
4ab-1
(a, ¢) ciing la ciip xdu. Tir a < b va dac — 1=
(4a®-1)? it
—— ta ¢6 ¢ < b, khi do 2a+c < 2a+b
4ab-1

méu thuan véi gla thiét (a,b) 14 ciip x4u c6
tong 2a+h nho nhit. (dpcm). O

I Bai 6. Cho n la met 56 nguyén diong. Xeét
S={(xy2):xyze {01,.., n}, x+ty+z>0}

nhw la mot tdp hop gom (n+1) -1 diém
trong khéng gian 3—chiéu. Hay xdic dinh sé
nho nhdt cé thé cac mdt phang ma hop ciia
ching chira tdt ca cdc diém cia S nhng
khong chira diém (0, 0, 0).

TOAN HOC
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- I.m giai. Ta thd)’ 3n mat phang x=iy=iva

z = i chita tat ca cac diém cua S va khong
chira diém (0, 0, 0). Nhu vy s6 mit phang
can tim khong vugt qud 3n.

Dé chimg to s& mit phéng can tim ding bang
3n, ta chimg minh bo dé sau:

B& d&. Xét da thitc k bién P(x), x3, ...,
P triét tiéu tai cac diém cua tap hop
S={{a,az ....a):a,€ {0 1, ..n
+ ... + 4> 0}

va khong triét tiéu tai diém (0, 0, ...,
6 bdc khing nho hon kn.

xi). Néu
Loay+a

Q) thi P

Chiing minh. Ta chuna minh két qua bd dé
bang quy nap theo k. D& thdy két ludn cua bo
dé ding vai k = 0. Gia sir két ludn bo dé dang
cho k — 1, ta chimg minh két luin cua bé dé
cling dang cho £.

Thye viy, néu da thirc k bién P(x;, x, ...
X1, X) thoa min didu kién cua bd dé (trong
d6 x 1 bién thir &), thi ta thuc hién phép chia
P(x1, X3, ..., Xk, X) cho da thirc x(x-1)...(x—)
dé dugce thuong 12 O(x, xa, ..., X41, X) va da
thire du R(x1, X3, ..., Xk, X). Viét lai R(x, x2,
.s Xi—1, X) dang chinh tic theo liiy thira cia x
ta co

R(J\'h KPS o 1 |4 x]
= Ryfx1, X2 ..oy X)X+t Rolxy, X2, oy Xet) (%)
Ta sé chu'ng minh ,R,,(;\.|r X3, ..., Xp-1) 12 da thirc
k—1 bién thoa man dicu klen ciia bd dé.

a) T(x) = R(0, 0, ..., 0, x) la da thirc clia x vOi
bic khong vuot qua n va triét ticu tai cac
diém x = 1,2, ..., n. Do T(0)= R(0. 0, ..., 0, 0)
# 0, cho nén T(0) la da thirc bdc n cua x, suy
ra hé sd clia bic cao nhét x" trong khai trién
(*)1a R0, 0,....0)= 0.

b) V&i mot bd (a, a, ... . ) thoa a; €
{0,1,..., n}, ay+a+t... + a1 >0 taco Rla), ax
., Qg_1, X) triét tiéu tai n+1 diégmx =012
..., 1. Vi bdc cua R(ay, a3, ..., axy, x) khéng
vurot qua #, cho nén R(a,, @, ..., Qi1 r} la da
thirc dong nhdt 0, do do tat ca hc sé cia no
trong khai trién (*) bang 0, va dic biét la
R.ay, as, ..., a4) =0

3, ..y Xip) 12 da thirc ¢ bac
khdong nho hon (k-1)n theo gia thiét quy nap,
cho nén R(x;, X2, ..., X1, x) la da thirc c6 béc
khong nho hon kn. Do do deg P = deg R(xy,
Xa. ... Xp_1,x) > kn. B6 dé dugce chimg minh.

Nhu vay R.(xi, x2

Bay gidr gia sit N mat phang ax + by + ¢z +
d; = 0 chira tat ca cdc diém cia S nhung
khéng chira diém (0,0, ..., 0). Khi do xét

N
P(xy,z)= ]—[(ch x+hyv+ez+d).

=1
Da thirc ndy co bac la N, va P(x,y.z) théa man
cdc gia thiét coa bé dé. nén ta c6 N = deg P
>3p 14 diéu phai chimg minh. O

PROBLEMS...

where d, dh, .., di is the collection of all
distinct positive divisors of n. Prove the
inequality

(Tiép trang 17)

n—Inn<a +ax +...+ap<n

T10/370. Given # numbers aj, @, ..., dy, in
[~1; 2] such that their total sum is 0. Let
a4k -1

i L g
i), e 99
Jn

that [Uy + Uy + .. + Ul < =~

..y 1. Prove

TOAN HOC
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B =R

T11/370. Find all functions f:

y 1]}
such that f(x+}’)=-\'2f( WH {TJ for all
x, yeR".

T12/370. Let P be a point on the insphere of
a tetrahedron ABCD and let G, G;, G., Ga
be the centroids of the tetrahedra PBCD,
PCDA, PDAB, PABC, respectively. Prove
that AG,, BG,, CG., and DGy pass through
a common point; and find the orbit of this
common point when P moves on the insphere

‘of the given tetrahedron ABCD.

Translated by LE MINH HA
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Gia

i thuéng LE VAN THIEM

mn&nzomam

ido su Lé Van Thiém (1918-1991) 1a
GChu tich dau tién cia Hoi Todn hoc Viét

Nam. Ong la nha todn hoc ndi tiéng, da
6 nhiing déng gdp I6n {trong nghién citu va tng
dung todn hoc, Ong ciing 1a mot trong nhLmu
ngudi dat nén mong cho nén gido duc dai hoc &
nudc ta, la ngudi [hd} ctia nhiéu theé hé cdc nha
toan hoc Vié[ Nam. GS Lé Vdn Thiém luon
gianh sy quan tam dac biét dén viéc giing day
toan hoc o cic trudmg pho thong, Dnu la mét
trong nhimg ngucu sdng lap H¢ p.‘m .rirrmq
-:"hu_}c'n todn va bao Toan hoc va Tuoi tré. Ong
da duge Nha nudc tang Huan chuong Doc | Ap
hang Nhit va Giai thuéng H6 Chi Mmh Giai
thm:mg Lé Vdan Thiém do Hoéi Toin hoc Viét
Nam dat ra nham gop phan ghi nhan nhing
thanh tich xuit sic cla nhimg thiy gido va hoc
sinh pho thong da khac phuc khé khan dé day
toan va hoc todn glm dong vién hoc sinh di sau
vao mon hoc cé vai trd dac biét quan trong
trong su phdt trién lau dai clia nén khoa hoc
nude nha. Giai thuong Lé Vidan Thiém ciing 1a su
ghi nhin céng lao cua GS Lé Van Thiém, mot
nha todn hoc 16n, mot nguoi thay da hét long vi
su nghiép gido duc.
Ngudi duge giai thuong sé duoe Hoi Todn hoc
Viét Nam cdp mot gidy ching nhin, mét Huy
cerﬂng va mot khoan tién lhlmnu Mot phin
tién trong Quy ban dau dé thanh lap Giai thudng
la do Phu nhan clia c¢6 GS Lé Vidn Thiém tang,
trich tir tién thuong Giai thudng Ho Chi Minh
cia co Gido su. Ngoai ra, tién gianh cho Giai
thuong ¢é duge nho sy tng ho e nguyén cla
cdc nha todn hoc vd mét s6 tap thé, co quan
nhiét tinh véi viéc khuyén khich thay va tro phd
théng day va hoc tot mon Todn.
Giai thuong dugc trao hang nam cho mét hodc
hai gido vién todn va tir 2 dén 4 hoc sinh bac
Trung hoe.
Cic gido vién dugc gidi la nhimg n 1gudi ¢o thanh
tich dac biét xudt sic trong. giang day mon
Toidn. Chi trong nhitng gido vién lau nim trong
nghé, nhitng gido vién cong tic & cic ving khoé
khan, viing sau, viing xa.
Mot dén hai giai danh cho hoc sinh dugc tang
cho hoc sinh ¢6 thanh tich dac biét xuat sac
trong cdc Ki thi todn Qudc gia va Qudc t&. Mot

HA HUY KHOAI
(Vién Todn hoc Viér Nam)

dén hai giai khdc duge trao cho hoc sinh da
khac phuc nhiéu khé khan trong hoc tap va dat
thanh tich xudt sac trong mén Toan.

Ngay 28.3.2008 vira qua, tai hoi trudng Vién Toan
hoc Vle[ Nam, Hoéi Todn hoc Vieét Nam da lung
trong to chifc 1& ki niém 90 nam ngdy sinh cla
GS Lé Van Thiém. Nhan dip nay, Hoi déng
Giai thudng Lé Van Thiém da quyét dinh trao giai
nam 2007 cho cc gido vién va hoc sinh sau day.

*Gido vién. Ba Lé Ngoc Trudng, sinh nam
1960, Phé Hiéu trwong Truong THPT chuyén
Nguyén Binh Khiém. Vi inh Long.

Thanh tich. Tir 1982 dén nay day Todn tai cdc
trubng THPT Luu Van Liét, THPT Nguyén
Thong va THPT chuyén Nguyén Binh Khiém,
tinh Vinh Long; lién tuc tir 1995 dén nay la
gido vién day gioi cdp Tinh, danh hiéu Vién
phin vang 1999; tir 1995 dén 2006 ¢6 hoc sinh
doat giai trong cdc Ki thi hoc sinh gioi todn
Quaoc gia. Tir thing 3/2005 dugc bé nhiém 1am
Phé Hiéu truong truong THPT chuyén Nguyén
Binh Khiém, Vinh Long.

*Hoc sinh

1. Pham Thanh Thai, THPT chuyén Nguyén
Trai, Hai Duong. Hién dang hoc tai lép CNTN,
Khoa Toin, DHKHTN-DHQG Ha Noi.

Thanh tich. Giai Ba Ki thi hoc sinh gioi Quéc
gia nam 2006, Huy chuong Vang Olympic Todn
Quadc 1& 2007,

2. Pham Duy Ting, Khéi chuyén Toan-Tin,
DHKHTN-DHQG Ha Nai.

Thanh rich. Giai Nhi Ki thi hoc sinh gioi Quéc
gia 2007; Huy chuong Vang Ki thi Olympic
Todn Quéc t& 2007, Huy hiéu Tuoi tré sing tao
2007; Guong mat tré téu bieu DPHQG Ha Noi.

3. Hoang Thi Thu Hong, THPT chuyﬁn Vinh
th. Vinh Phiic.
Gia dinh con nhiéu khé khan (b6 1a gido vién
THCS, me lam ruéng). Tir naim hoc 1998-1999
dén nay lién tuc doat giai trong cac Ki thi hoc
sinh gioi cdc cap. Hai nam hoc lién (2006-2007,
2007-2008) lot vao Vong 2 Ki thi chon doi
tuyén Viét Nam di du Ki thi Olympic Todn
Qudic t&.
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XUAT BAN TU 1964

S6 370(4.2008)

Téa soan : 1878, phi Gidng V0, Ha NG

BT Bién 1ap: 04.5121607

T - Fax Phat hanh, Tri su : 04.5144272, 04.5121606
Email: tapchitoanhoc_tuoltre@yahoo.com.vn

Tap chi 70/4% #O0C wa 7’%0? 725

CHIU TRACH NHIEM XUAT BAN
Chu tich Héi déng Quan tri kigém
Téng Giam déc NXB Gido duc
NGO TRAN Al
Phé Téng Giam déc kigm
Tong bién tap NXB Gido duc
NGUYEN QUY THAO

BAN €O VAN KHOA HOC
GS. TSKH. NGUYEN CANH TOAN
GS. TSKH. TRAN VAN NHUNG
TS. NGUYEN VAN VONG
GS. DOAN QUYNH
PGS. TS. TRAN VAN HAO

HOI PONG BIEN TAP
Téng bién tép : PGS. TS. PHAN DOAN THOAI Phé Téng bién tap : TS. PHAM TH| BACH NGOC

TS. TRAN DINH CHAU, ThS. NGUYE_]N ANH DUNG, TS .TRAN NAM DUNG, T'S. NGUYEN MINH bUC,
TS. NGUYEN MINH HA, TS. NGUYEN VIET HAI PGS. 7S. LE QUOC HAN, ThS. PHAM VAN HUNG,
PGS. TS. VO THANH KHIET, GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH,
TS. TRAN HUU NAM., PGS. TS. NGUYEN DANG PHAT, TS. TA DUY PHUQNG, ThS. NGUYEN THE THACH,
PGS. TSKH. PANG HUNG THANG, ThS. VU KIM THUY, PGS. TS. VU DUONG THUY,
GS. TSKH. NGO VIET TRUNG, ThS. HO QUANG VINH.

TRONG SO NAY

Danh cho Trung hoc Co sd — For Lower @ Dién dan day hoc toan — Math Teaching

Secondary Schools

Hoang Hai Duwong — Mot hudng ching minh
bi't dang thite c6 diéu kién.

Dé thi vao 16p 10 Trudsng THPT chuyén
Phan Béi Chau Nghé An, nam hoc 2007
— 2008,

olﬁi giai dé thi vao 16p 10 trusng THPT
chuyén Ha Tinh, nam hoe 2007-2008.

Toan hoc & doi song — Math and Life
Dang Hung Thang ~ Thi trédc nghiém
dudi géc nhin xéc sudt.

Chuan bi thi vao dai hoc — University
Entrance Preparation

Nguyén Anh Diing — Mat 86 dang tofn s
dung cdng thic td hop va nhi thic
Newton.

@ Thit sitc trude ki thi. Dé so 2.

@ Giai dap thiac mic

 Bién tap : NGUYEN THANH HONG, HO QUANG VINH.
Tn si, phat hdnk HOANG TH.ANH DU’C Vo ANH THU

Forum
Nguyén Vin Nhigm — On tap kién thiic
théng qua viéc giai mt bai toan.

@ Pé ra ki niy — Problems in This Issue
T1/370, ..., T12/370, L.1/370, L2/370.

Giai bai ki trudéc — Solutions to Previous
Problems
Giai céc bai cta sb 366,
@ Lai giai bai thi Toan Quéc té lan thi 48.
@ (i thudng Lé Van Thiém nam 2007.

Bia 1. Tir trii sang phai: GS. Ha Huy Khoii,
GS. Nguyén Dinh Tri, Pham Thanh Thii,
GS. Hoang Tuy, Hoang Thi Thu Héng,
Pham Duy Timg, GS. Nguyén Vin Mau,

Bia 2. Két qua Ki thi khu vuc lin tha VIII
gidi todn trén mdy tinh cdm tay nam hoc
2007-2008.

Bia 3. Ciu lac bé — Math Club

- Mi thugt : MINH THO
- Ché'bdn : NGUYEN THI OANH

Wil L IR
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NAM 2008 Hi
b) 1)(598-660) niém

2)(1048-1131)

'T(,dll IC b(") 3)(1588-1648) MéL

4)(1608-1647)

5)(1648-1734) S0
Mét ban tré yéu todn suu tam duoc vai tu liéu vé mét o 1)Faenza, ltalia nha
56 nha todn i:c;c trén chyc ndém sinh véio ném nay va Sy |
ghi véio bén myc sau: 2) Milan, Italia t”ﬁu
a)Ho va tén 3) Sarthe, Phap
b) Ném sinh va ném mat 4) Nichapur, Ba Tu ll{":
c) Noi sinh 5) Multan, Pakistan

d) 1)Sédang 2°-1 véi plai s6 nguyén 15.

d) Céng trinh quen biétvé todin so cép.
2) Si dung s6 O, s& &m dau tién. Gidi mét s&

Dang tiéc la thi ty sép x8p & myc nay va muc khéc

lai khéng tuong thich. Ban héay sdp xép lai céc tu ligu phuong trinh nghigm nguyén hai an. '
ndy tuong Gng véi mai nha todn hoe. 3) Céach gidi |;:h|.rr::rn%J trinh bac hai va mét s&
a) 1) Ceva Giovanni phueng trinh bac ba, béc ban.

4) bidu kién dé ba dudng théng qua ba dinh
cla méttam gide déng quy.

5) Dinh li: Dyng ba tam giéc déu ABC’, BCA’,
4) Mersenne Marln CAB’ vé& phia ngodi tam gide ABC thi ba
5) Torricelli Evangelista dusng thdng AA’, BB, CC'déng quy.

- o] - A ~ -
Tin tuc: Thi tai mung Tet Mau Ty
(D& dang trén THTT s& 368 théang 2.2008)
M6i mét théng tiép theo Tét Méu Ty ma Todin Tudi tré mai miét tiép thu tr thi tho, fruyén fodn M, T kr moi mién. Méng

méitrd trétrung, todn 161, tho'tai tién t6i mt mua thi tocn thang. Trong m?}}f tréim thu fim théy muoi t thich tha, mé tich
fu trén mét trang thi thidu, mong thé tat. Tiép tuc tré tai thi mét mai may mdin théy #8n minh trén trang Todn Tudi tré.

2) Khayyam Omar
3) Bramagupta

__ Thdng Muoi rc?i thich Todn Muing Tét Méau Ty, tré tai
2 Thdng Tdm toithich Tho Théy tro théa thich miét mai thi tho

Tm?’i!re’mm‘)‘ﬂgrnﬁngma Trd toan tao truyén méng mo,
Thding Twtoi mé truyén

. AL L " A\ Théy thdi mé mdi tim tho trir finh.
= s %I{zlﬁma;af;zl:;ﬂu i w‘o Trd thém tri tué théng minh,
N Thay thuong thén thie tém finh, tuong tu,

;f;}:;r;t:ﬁ; :t::;:i:d ti :' Tro fim tong tiéng, tung 1o,
Thu tan mdy toi td A e

Tré téng fri thic t6i tan,
\r Thév 1i . &0 41 thé
m‘& ay tin trang todn méi fuan mai thém,

Toitim Todn muon mang
Thén thitc mdy tudn trang

Trong mdy tan mua tanh _ Tré thi, mong méi théy tén
Toimdtrang tiéu thuyét Théy mong tudi tré fién thém thanh tai.
Thii tai !rt thong minh Truong Quédc Thanh

Trong mdng thotrittinh (11 Tin, THPT chuyén Ha Tinh)

Thdy mot tréi Todn tif e o b ,
Tring tan trong tran tré Ngodi hai ban frén, céc ban sau cé bai hay dugc nhén téng pham:
My tan frong mong mo Lé Trung Vén, 12C1, THPT Van Tudng, Qudng Ngdi; Nguyén
Thu tan trong trang tho Thanh hl‘:r?, 10A1, THPT u:hu:,férrlh 'v"l'nthhﬁc; Va {fgang .Ei)ﬂn‘l?,
Todn truong & in thud: 11A1, Khéi THPT chuyén BPH Vinh, Ngh& An; Nguyén Dinh Thi,

= e 10T1, THPT chuyén Luong Van Chénh, TP. Tuy Héa, Ph Yén.
Pham Céng Phigt (Nghi Trung, Nghi Léc, Nghé An) VAN KHANH

L

https://tieulun.hopto.org




https:'www. facebool. com/letrungldenmath https:/sites.google. com/site/letrunglidenmath

2 TUYEN CHON THEO CHUYEN BE
TOAN HOC VA TUdI TRE

Sach chan loc cde bei viet va e tocn G ding irén top ché THTT gam ba dwsong:
(huang |- Khai théc cic bai toan THCS

(huong //: Nhin bai toén W nhicu hudng

Chong I1l: Gidi thigw 100 8¢ toén hay

Sach ddy 252 trang, khd 1926 Sem. Gid ban lé: 34.000 dang.

¢ AN SAU DINH Li PTOLEME
164 trang, khd 17x24cm. Gid ban 1é: 21.500 eaag
’c ¢A€ BAI THI OLYMPIC

TOAN THPT VIET NAM
(1990-2006)

284 trong, khd 17x24cm Gid ban Ié: 39.500d4ng

Zc DONG TAP THTT nem 2007
. Gia ban l¢é : 75.000 ddng

SRR

Cac don vi mua nhiéu xin gui phieu dat mua sach (co kiten, dong dau) vé toa soan theo dia chi:

| TAP CHi TOAN HQC VA TUOI TRE, 187B GIANG VO, HA NOI

. Mua tir 10 quyén trd lén dugc trir phi phat hanh. Dé biet thong tin chi tiét xin lién hé:
DT/FAX: 04.5144272-04.5121606; Email: tapchitoanhoc¢_tuoitre@yahoo.com.vn

e e e TV

ISSN :0866-8035 Gidy phép XB 56 67/GP-BVHTT cap ngay 15.62004 -
Chi s6 : 12884 ~Intai Cong ty CP in Dién Hong, 187B Giang Vo, HaNoi  Gia: 5000 déng

‘Mas6: 8BT04MB,,  In xong va nop luu chiéu thing 4 nam 2008 Nam nghin dong
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