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Dich vu lién quan dén in 3

Sao chép ban ghi cac loai (Trivloai Nha nuéc cam) ;

Ban budn sach, bao, tap chi duoc phép luu hanh, van phéng pham

Ban buén thiét bi truéng hoc,thiét bi phuc vu giang day cac cap;

Ban 1é sach, bao, tap chi duoc phép luu hanh, vin phéng phim trong cac
cua hang chuyén doanh;

Xué'it, nhap khau sach bao 3

Ban 1é thiét bi truéng hoe, thiét bi phuc vu gidng day cic cip

Tong dai li sich, TBGD va cac san phiam giao duc khac;

Xay dung nha cac loai (chi hoat dong xay dung céng trinh khi dap iing du
dieu kién nang luc theo quy dinh cua phap luat) ;

® Ban lecap, tii, vi, hang da va gia da khac trong cac cita hang chuyén doanh;

® Sanxuat giu’ong, ti, ban, ghé bang go ;

s O San xuat do dac cho nha tho, truong hoc, nha hang. K
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hi gap nhimg bai todn tim diéu kién cua
tham s6 dé hé phuong trinh (HPT) c6
nghiém duy nhat, vé nghiém, vo s6 nghiém,
hoc sinh thudng méac nhiéu sai sot. Trong bai
viét ndy sé hé thong lai mot s6 cich lam co
ban va nhimg sai lam thuong gap, giup cdc em
tranh sai lam khi gap cdc bai tap dang nay.
@ Bai toan 1. Cho hé phuong trinh (m la
L (mx+4y=20 (1)
T & |x+my=10 (2)

Vi gid 1ri nao cua m thi hé phicong trinh da cho:

{uy nhar,

Loi giai. Cdch 1. Tir PT2) = x = 10 — my,
thé vio PT(1) ta co y(4 —m’) =20 — 10m  (3)

Dé thdy so nghiém cua HPT di cho chinh la
s6 nghiém cua PT(3).

a) HPT di cho vo nghiém < PT(3) v6 nghiém
([4-m2=0

=1 = m=-2
1 20-10m=0

b) HPT da cho c6 nghiém duy nhat & PT(3)
co nghiem duy nhit &< 4 —m’ 20 & m = 2.

¢) HPT cé v6 s6 nghiém thi PT(3) ¢6é vo s6

nghiém < {4_”?- T om=2.0

Sai_lam_thudng gap. Khi xét truing hop
PT(3) vo nghiém nhiéu ban quén diéu kién
20 — 10m = 0. Vi vay dan t6i két luan sai:
HPT vo nghiém & m =12,

HE PHUONG TRILIH
¢o chita tham so

CAO QUAC CUONG
(GV THCS Vinh Tudng, Vinh Phuc)

Cdch 2
x=10

e Néu m = 0, HPT di cho tro thanh { 5
y=5.

Hé PT c6 nghiém duy nhait.
® Néu m # 0, HPT da cho twong duong véi

y:ﬂx+5 (a)
4

_lx+m (b)
m m

YT

Dé thdy s6 nghiém cia HPT da cho chinh la
s6 giao diém cua hai dudng thing (a) va ().

a) HPT da cho v6 nghiém < (a) // (b)
-m -1

= 4 m S om=-2.

57&19
m

b) HPT di cho c6 nghiém duy nhit < (a) cit (b)
o R iy
m

¢) HPT da cho c6 vo s6 nghiém < (a) = (b)
-m =1

= 4 m =m=2.0

gl
m

Sai lam thudong gap. Khi xét truong hop

(@) // (b) nhiéu ban chi xét diéu kién %= =
m

ma quén diéu kién 5i£ nén din té1 két luan
m

sai: HPT v6 nghiém < m +2.

TOAN HOC
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&I Bai toan 2, Cho hé phuong trinh
[mx—y-n=0

c(xiy 2)(x-2y+1)=0

(m, n la tham s6). Tim cdc gid tri ciia m, n dé

hé phuong trinh vo nghiém.

Loi giai. HPT da cho tuong duong véi
mx—y—-n=0 -y—-n=0

y hotic mx—y—n
x+y-2=0 x=2y+1=0
y=mx—n (c)

(I) hodc 1

i {y:mx_ﬂ {H} J__x+l (d) m}
AT

y=—x+2 (b)

Ta c6 HPT da cho vé nghiém < ca HPT (I) va

ffb m=—ln#-2
HPT (II) v6 nghiém < 1 1
.Hd m=~2~;n=ﬁ—-§.

Vay khong tén tai m, n dé HPT di cho vo
nghiém. OJ

S oy v o Jmxty=-1
&Bai toan 3. Cho hé phuong trinh ¢

| x+y=—m. .

Tim m dé hé phuong trinh cé nghiém duy nhdt
(x, ¥) thod mdn y* = x.
Loi giai. Rut y tit PT thit nhit cua hé réi thé vio
PTthihaichahétacdé (1 —mx=1-m (1)
Ta c6 HPT da cho c¢6 nghiém duy nhat
< PT(1) c6 nghiém duy nhat & m # 1 (¥)
=]
Khi d6 HPT c6 nghiém 4~
y=—m-1.
m=0
Mait khic, y' = x & (-m-1)?=1 & |:
m=-—2
(thoa man DK (*)).
Vaycéhaigidtrichamlam=0hodc m=-2.0
&I Bai toan 4. Cho hé phuong trinh
x+my=3m (1)

mx—y=m?-2 (2)

Tim m dé hé phwong trinh trén cé nghiém duy

nhdt thod médn x* = 2x -y > 0.

hitps:/isites. google. com/site/letrunglienmath

Loi giai. Tir PT(1) ta c6 x = 3m — my (*), thé
vao PT(2) ta ¢
mB3m-my)—y=m' -2 ym +1)=2m"+2
< y =2, thay vio PT(*) tacé x = m.
Vay HPT luén ¢6 nghiém duy nhat {x=;;
y=2.
PEX-2x-y>0&m-2m-2>0

1
m> +\[5 A
m<]—\6.

& Bai toan 5. Cho hé phuong trinh
[(m=1)x+y=3m—4 (1)

4
x+(m—1)y=m (2)

cv(m—])z—3>{]cr[

Tim m dé hé phuong trinh ¢é nghiém duy nhdt

thod mdan x +y =2

Loi gidi. Tt PT2) => x=m
viio PT(1) ta c6 y(m® — 2m)
Vay, HPT di cho c6 nghiém duy nhat

& PT(3) c6 nghiém duy nhat & m* — 2m =0
eSmzlvam=2 (*).

— (m — 1)y, the
=m'—4m+4 (3)

Im=2
X=
Khi d6 nghiém ctia HPT da cho 1a "“2
L
}! —_— —
m
Péx+y=2tach 3m_2+-"1-_2m2 Sm=2

m m
(khong thod man DK (*)). Vay khéng tim
duoc gid tri cia m dé HPT da cho c6 nghiém
duy nhat thoaméan x+y=2.0

€ Bai toan 6. Cho hé phuong trinh
[.:7.:.'+_‘r:b (1)

¢ e E (a, b ld tham 506)
|x2-4y2=1(2)

Tim cdc gid tri cia a dé hé phuong trinh trén
cé nghiém vai moi b,

Laoi giai. Tu PT(1) = y = b — ax, th€ vio PT{Z)
ta céd x> — 4(b - ax)’ =

& (1 -4a®)F +8abx-4b* - 1=0 (3)

(Xem tiép trang 15)
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DE THI VAO LOP 10 CHUYEN TOAN

TRUONG THPT GHUYEN UUANG TRUNG BINH PHUOC

Bai 1. (2 diém)
1) Giai phuong trinh %_h;’xz —4 =8—x2.

2) Cho x, y la hai sb nguyén. duong thoa min
+x+y=71
hé¢ phuong trinh i s
x1y+xy?=880.

Tinh gid tri biéu thirc B = x* + v

Bai 2. (3 diém)

1) Mot mdy bay truc thiing bay tir A dén B, cich
nhau 960km véi van tée 280km/h. Khi bay tir A
10i B do bi gié can nén thdi gian bay phai
nhi¢u hon mét gi so véi thdi gian bay tir B
dén A (do duoc gi6 diy). Tim van téc cua gié.

2) Cho Parabol (P): y=r—% vi dudng thing
(d): y = m(x = 1) = 2. Chirng minh ring (d)
ludn cit (P) tai hai diém phan biét A, B khi m
thay déi. Goi x,, x5 1an luot 1a hoanh d6 cta A
vi B. Xdc dinh m dé x3xp+xjx, dat gid td
nho nhét va tinh gid tri nho nhat nay.

Bai 3. (2 diém)

1) Tim céc s6 nguyén khéng m x, y thoa mén

dang thitc x2=y2+,[y+1.

2) Cho x > y > 0. Ching minh rang
(x=y)y+D
Pang thirc xay ra khi nao?

Bai 4. (2 diém)

Cho nira duong tron duong kinh AB = 2a.
Trén doan AB ldy diém M. Trong nira mit
phiang bo AB chira nira dudng tron ta ke hai
tia Mx, My sao cho AMJ:=§I!} = 30°, Tia Mx
ciéit nira dudng tron tai diém E, tia My cit nira
dudmg tron tai diém F. Ké EE’ va FF' vudng
gée véi AB lan lugt tai £’ v F.

1) Cho AM = % Tinh dién tich hinh thang
vudng EE’'F'F theo a.
2) Khi diém M di dong trén AB. Chimg minh

rang duong thang EF ludn tiép xdc voi mot
dudng tron cd dinh.

Bai 5. (1 diém)

Cho dudng tron (C). V& hai diy cung AB, EF
cit nhau tai diém / ( nim trong dudng tron).
Goi M 1a trung diém cua BF. MI kéo dai cit
AN A
NE EI?’

AE tai diém N. Ching minh ring —

TRAN MINH HIEN
(GV THPT chuyén Quang Trung, Binh Phudc) gidgi thiéu

TOAN HOC
‘ Clusitpe 3
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LE TUYEN DUONG KHEN THUONG
CUGC THI OLYMPIC TOAN HA NOI MO RONG 2010

GS. TSKH Newy _.l
Héi Todn hoe Hé N

Vin ‘I]I.II' Chii I h

Vil phdt bicu To g két cu ge thi.

N giy 25/4/2010 vira qua, tai truomg phd
thong Newton, Cung Thé thao dudi
nudc, khu Lién hop Thé thao Quéc gia, My
Dinh, Ha N6i, HGi Todn hoc Ha Ni di 6
chitc Lé tuyén duong khen thudng cho hoc
sinh doat giai cudc thi Olympic Todn Ha Noi
m& rong (HOMO) lan thir V. Dén du bubi 18
c6 GS. TSKH Trdn Van Nhung, nguyén Thir
truong Bo GD&DT, Chu tich HDQT truong
phd thong Newton; GS. TSKH Nguyén Vin
Mgu, Chu tich Héi Todn hoc Ha Néi, cdc Uy
vién ban Lhap hanh Ho1, Tap chi Todn hoc va
Tudi tré, Tap chi Toin Tudi tho, lanh dao cdc
S¢ gido duc, Phong Gido duc, cdc gido vién
va hoc sinh doat giai cua 13 tinh, thanh phé:
Ha Noi, Bic Giang, Ha Giang, Hai Duong,
Hoi Binh, Lang Son, Lao Cd.l Phi Tho,
Quang Ninh, Thdi Binh, Thdi Nguyén, Vinh
Phic vi Yén Bdi. Sau phan vin nghé chio
murng cia gido vién va hoc sinh truong pho
théng Newton v&i nhimg tiét myuc dac sic
biang Tieng Anh, GS. TSKH Nguyen Van
Mdu da tong két cude thi. Nét néi bét cua Ha
Noi ndm nay 1a co nhicu hoc sinh cna cdc
huyén ngoai thanh nhu Ba Vi, Phuc Tho, Pha
Xuyén, Quéc Oai tham dy, cdc trudng ngodi

TOAN HOC
4 CTudilre S8 5395 (5-2010)

Sunday, 28 March

PHAM THI BACH NGOC
(Tap chi Toan hoc va Tuéi tré)

cong 1ap va cdc trudng ¢b yéu td nude ngoii
nhu Marie — Curi, Dream House, Newton,
trrong Quéc té Lién hi¢p quoc déu cé hoc
sinh tham dy. Ban t6 chire da trao 72 giai cho
hoc sinh ¢ d¢ tudi Junior (sinh sau ngay
01/01/1996) véi 8 giai Nhat, 12 giai Nhi, 27
giai Ba, va 25 giai Khuyén khich; 63 giai &
d6 tudi Senior (sinh sau ngay 01/01/1994) v&i
7 giai Nhit, 14 giai Nhi, 25 giai Ba va 17 giai
Khuyén khich. Céc em déu dugc ting Gidy
khen va nhan qua cua Tap chi Toan hoc va
Tudi tre, Tap chi Todn Tudi tho, Céng ty Vin
phong pham Hong Ha va Trudng phé thong
Newton. Tlep d6, GS. TSKH Trdn vén Nhung
da phat biéu khen ngoi hoat déng tich cyc va
¢6 hi¢u qua cua Ho1 Todn hoc Ha Néi va dé
xudt trong nhirng nam téi can huy dong thém
cdc lyc luong tai trg cho Cudc thi nhiu hon
g6p phan thic day viéc hoc Todn, Tiéng Anh
trong nhd trudng vi bdi dudng nhin tai cho
dat nude. Cudi cing, Ban td chic di cong bd
danh sich 20 em biac THCS va 20 em bic
THPT tham dy ki thi Olympic Singapore ma
rong vao ngay 1.6.2010.

Sau day THTT xin gii thigu dé bai cua Ki thi
HOMO 2010.

Important:

enier only e

SENIOR SECTION
2010 OShds — 1 1h45

Q1. The number of integer ne [2000, 2010]
such that 2”" +2" +5 is divisible by 7, is

https://tieulun.hopto.org
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(A) Oy
(D): 3;

(B): 1; (B M
(E): Non of the above.

Q2. The last 5 digits of the nunmber 5°”"" are

(A): 65625; (B): 45625; (C): 25625
(D): 15625 (E): Non of the above.

Q3. How many real numbers a € (1 ; 9) such that
1

the corresponding number a—— is an integer.
a

(A): 0;
&) 9

(B): I; {89}
(E): Non of the above.

Q4. Each box in 2 x 2 table can be colored
black or white. How many different colorings
of the table are there?

Q5. Determine
that the equation
2x*-210x+a=0

has two prime roots, i.e. both roots are prime
umbers.

all positive integer a such

Q6. Let a, b be the roots of the equation
x*—px+qg=0 and let ¢, d be the roots of

the equation x> —rx+s=0, where p, g, r, §
are some positive real numbers. Suppose that

a 2(abc + bed + cda + dab)
pi+gi+ri+s’
is an integer. Determine 4, b, c, d.

Q7. Let P be the common point of 3 internal
bisectors of a given ABC. The line passing through
P and perpendicular to CP intersects AC and
BC at M and N, respectively. If AP = 3cm,

AM
BP = 4cm, compute the value of Ty T

Q8. If n and n’+2n°+2n+4 are both
perfect squares, find n.

Q9. Let x, y be the positive integers such that
3x’ +x=4y" +y. Prove that x — y is a perfect
integer.

Q10. Find the maximum value of
R AN g :
R T

2x+y

x,yz>0

JUNIOR SECTION

IETELY 8 March 2

The questions Q3, Q4, Q7, Q8, Q10 are the
same as the questions Q2, Q3, Q5, Q8, QI0,
respectively, in the Senior Section.

Q1. Compare the numbers:

P = 888...888 x 333...333 and

2010 digits

2010 digits

Q= 444,.444 x 666...667

2010 digits

(A):P=0;

2010 digats

B:xP>Q; (C)P<Q.

Q2. The number of integer n from the set
{2000, 2001, .., 2010} such that A=2"+2"+5
is divisible by 7, is

(A): O; (B): 1 )

(D): 3; (E): Non of the above.

Q5. Each box in 2 x 2 table can be colored
black or white. How many different colorings
of the table are there?

(A): 4; (B): 8; iy 16
(D): 32; (E) Non of the above.

Q6. The greatest integer less than (2+J§}5
are

(A): 721,
(D): 724,

U8 Rt | e B
(E): Non of the above.
Q9. Let be given a triangle ABC and points

D, M, N belong to BC, AB, AC, respectively.
Suppose that MD is parallel to AC and ND is

parallel to AB. If Sy, =9%em’, S, =25cm’,

compute S,,,. 7

ssms a0 CCLADC 5
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Chuan bi

cho ki thi

101 nghiép THPT
va thi vao

Pai hoc

B ai todn Tim gid tri tham 56 dé phirong
trinh, bdt phuwong trinh, hé phuong
trinh ¢é nghiém la bai todn quan trong va

.thudng gap trong ki thi tuyén sinh vio cdc

truong Dai hoc, Cao dang.

Bai viét ndy trao déi cdch van dung dao ham
dé giai nhirng bai todn thudc dang trén.

Ai

=AMDEC

CAC PHUDNG TRiNH, BAT PIIlIIlHE IIIINH HE PHUONG TRINH CHUA THAM $0

HUYNH DUY THUY

(GV THPT Tang Bat H6, Hoai Nhon, Binh Djnh)

I. KIEN THUC CAN NHO

Trudce hét ching ta can ndm ving céc ménh
dé sau:

Cho ham sé y = flx) lién tuc trén tdp D.

1) Phuong trinh fix) = m cé nghiém xe D
=1 migf{x] <m< muﬂxf(.r) !

2) Bét phuong trinh fix) < m c6 nghiémx e D
= milr}] flx)sm ;

3) Bét phuong trinh fix) < m, nghiém ding
véimoixe D ﬁmzfo[.r)Sm;

4) Bit phuong trinh fix) = m, c6 nghiém
voi moix e D @ma&f(x)zm;

5) Bat phuong trinh fix) > m, nghiém ding
viinwixe D & mi;lf(x] >m;

6) Cho ham sd y = f{x) don diéu trén tap D.
Khi d6 flu) = fiv) & u = v (véi moi u, v € D).
II. PHUONG PHAP GIAI

Dé gidi bai todn tim gid tri tham s6 m dé
phwong trinh (PT), bat phuong trinh (BPT)
co nghiém ta cd thé thue hién thir tu nhur sau:
* Bién d6i PT (BPT) vé dang fix) = g(m).
(hoic flx) 2 g(m); hodc flx) < g(m)).

e Tim tap xdc dinh D cua ham sé fix).
e Tinh f’(x).

* Lap bang bién thién cua ham sé flx).
® Xdic dinh rilag: f(x), rﬂié}f(.r) ;

* Van dung mot trong cdc ménh dé di néu o
phén trén, rit ra ket ludn cho bai todn.

Lieu ¥. Truong hgp PT (BPT) chira cdc biéu
thirc phirc tap ta lam nhu sau:

@ (x).

* Tir diéq kién ring budc cua in x, tim diéu
kién cho an s0 1.

* Dua PT (BPT) an s6 x vé PT (BPT) 4n s 1.
Ta dwoc f{t) = h(m) ; (hodc fir) 2 h(m) ; hodc
fir) £ h(m)).

* Lap bang bién thién cua ham sb f{r).

* Tir bang bién thién it ra két ludn bai todn.

* Dit 4n sb phu =

L. MOT SO THI DU

* Thi du 1. Tim 1ar ca cde gid tri cua tham
50 m dé phwrong trinh

\f_+\.-9

co nghi¢m.

—xt +)r+m- (1)

Lavi gidi. Diéu kién 0€ x <9,

PT (1) & x+9-x+2yx(9—x) =—x2+9%x+m

https://tieulun.hopto.org
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=042y +9x =—x249x+m
Dat r=+/=x*+9x.

(2)

Taed t'= e 'r'*0<:>x—9-
24—=x*+9x ’ 2
C
X §] -'} 9
2
P 2 0 i
I

\

e

0 0

Dodo 0<r< % . Khi d6 PT(2) tr¢ thanh

9+2i=F+me L +2U+9=m (3)
Xétham s fit) = - + 2t + 9, v6i 05:5%.
fi(y==2t+2; f{i)=0 <=t=1.

g o : . g
Lap bang bién thién ham f{r) trén !:G;EJ
[ | s C
[l 0 l %

/\

o e 0 !
‘< L

|

|
|

fin)

PT (I} ¢6 nghiém x € {0 9] khi va chi khi PT

(3) c6 nghiém r € [0;2]. Piéu nay xay ra khi
2
vi chi khi —%Smilﬂ. a

* Thi du 2. Cho phuong trinh

.'Ilng:;; x+log, x> =3 =m(log, x—3) (1)

N 2
Tim m dé phuong trinh cé nghiém x € [32;+e0).
Léi gidgi. Tir DK bii ra ta thiy log, x 25, suy
ra (logax—3)22 nénm=0.

PT (1) & y/logd x—2log, x—3 = m(log, x—3)

& logdx—2log, x—3=m2(log, x-3)>  (2)
Datt= logyx (¢25). PT (2) ¢ thanh
p-u-3=m-demt=T0 )

Xét ham sb f(r) = % (véi 12 5).

4 '
= <0, véimoit=5.Taco
R G b 0
[ 5 +;o_
) RS s

fin |3
. i\l

PT (1) ¢6 nghiém xe& [32;+0) khi va chi khi
PT (3) c6 nghiém ¢ =5 diéu nay xay ra khi
1 < m® <3. Két hop véi m 20, ta dugc

l<m<+3.0

* Thi du 3. Tim m dé phicong trinh

3tanx+1(sinx+2cosx) = m(sinx+ 3cosx) (1)
.f g, !

i £ L . | T
co nghiém duy nhat thuoc khoang | 0; ~
- iy |

&)

Lot gidi. Xél xe (0-_-;-], khi d6 sinx > 0,

cosx > 0, tanx > 0 va sinx + 3cosx > 0.

PT (1) ﬁ3m [smx+2cosx]

sinx+3cosx

(2)

& 3ftanx +1 [ e 2)

tanx +3

bit ¢ = tanx, ¢ > 0, PT (2) thanh

ey, R s 3)
1+3

Xét ham sé A1) = 3r+1 ﬂ  (r>0),

Fo= 3 r1+2 3u‘r+
2+l 43 (t+3)

TOAN HOC
' CTuditre 7

>0; ¥1>0,
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Ta c6 bang bién thién

Ung véi méi ¢ > 0 thoa man PT (3), ta duoc

ding mét nghiém xe [{] g] cua PT (1). Do

do PT (1) c6 nghiém duy nhét xe [O;%J khi
va chi khi PT (3) ¢6 duy nhét nghiém ¢ > 0.
Cén ctr vao bang bién thién ta suyram > 2. 0

* Thi du 4. Tim m dé bat phuwong trinh

m(vx2—2x+2 4 D+x(2—-x)<0 (1
e ' =
co nghiem xe[0 ;1+4/3].

Loi gidi. Dat 1=~+x*-2x+2.

2x—=2
20xt=-2x+2

Ta ¢6 bang bién thién

Taco ' =

Ny |

} ! i — A ALY

| I 0 +
!.

|

. \.E . i
| | \ ] /
Tudé 1€1<2. V& 1<1 <2, ta bién déi

t=vx*-2x+2 S =x1-2x+2
& 17 =2=—=x(2-x). BPT (1) tré thinh

l.2

mi+1) -2 om<

(2)

r+1
e £ *=12
Xeét him s0 fir) = ] L(1gr52).
1+

r+2r+2

S 0= (r+12 i

, Vie[1;2]

Suy ra ham s6 f(1) dong bién trén [1; 2].

8 T?ﬂ'}‘uﬂ,gﬁ S& 395 (5-2010)
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Bang bién thién

F'() -

fir)
|

N

Er_.'.l—-

—

Tir bang bién thién, BPT (1) ¢6 nghiém
xe[t};uﬁ] khi va chi khi BPT(2) c6

nghiém 1€ [1;2].
.

i | k2

Diéu nay xay ra khi 'S max fO=f=

-

Dé két thic bai bdo xin moi ban hily sir dung
phuong phép trén dé giai mt s6 bai tip cung
loai sau day
1. Tim m dé phuong trinh

Vx+1+/8=x+ J(x+1)(8-x)=m

c6 nghiém.

3¢ -1
}_ =+ 2x—1+ax

2. Tim a d& phuong trinh
2x—1

c6 nghiém duy nhat.

3. Tim gid tri 16n nhét cta a dé bat phuong trinh

Jat (x-1)2 + Ja <o

) (a=1)¢
¢6 it nhat mdt nghiém.

. TX
sin—
2z

4. Tim m dé moi xe [0;2] déu théa min bt
phuong trinh
log;vx? —2x+m +4Jlog4(x2 —2x+m) £5.

5. Tim m dé bit phuong trinh
logs(x® +4x+m)—logs(x*+1)<1

nghiém ding voi moi xe (2:3).

6. Tim tit ca cdc gid tri ciia tham sé a dé bét
phuong trinh
a2 +Qa+ DG -5 +3+5)7 <0

nghi¢m ding v&i moi x £0.

https://tieulun.hopto.org
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b= - i
Tl s TRUOC Ki THI
DE SO 1
(Thai gian lam bai: 180 phiit)

PHAN CHUNG CHO TAT CA THI SINH
(7.0 diém)
Cau L (2,0 diém)

Cho ham sb y=— o=

x+2

1) Khao sét su bién thién va v& d6 thij (C) cta
ham s6 di che.

2) Viét phuong trinh tiép tuyén cia dd thi
(C), biét ring khoang cich tr tim dm xung
cua db thi (C) dén tiép tuyén 1a 16m nhat.

Cau IL (2,0 diém)

Giai phuong trinh

i 4cos??2
1) tsz 2x—£].tan[2x +£] .
5 4 4 tanx —colx
3 2y

x2+yr-1 x

2) Giai h¢ phuong trinh

x4+ y? +E =22,
¥

Cau IIL (1,0 diém)

Inx

e

Tinh tich phan J = J‘

Cau IV. (1.0 diém)

Cho hinh chép tir gidge déu S.ABCD c6 d6 dai
canh ddy bing a, mat bén tao véi mit ddy géc
60°. Mat phing (P) chita AB va di qua trong
tam tam gidc SAC cit SC, SD lan luot tai M,
N. Tinh thé tich hinh chép S.ABMN theo a.

Cau V. (1,0 diem)

Cho cic sb thuc @, b, ¢ thoa min O<a<l,
0<b<1,0<c<1.Chimg minh ring
1

[I+L){a+b+.f:]23+l+—+l.
abc a b ¢

PHAN RIENG (3.0 diém)

Thi sinh chi dugc lam mgt trong hai phin
(phan I hodgc phan 2)

1. Theo chwrong trinh Chuén

Ciu VLa (2,0 diém)
1) Trong mit phing Oxy cho tam gidc ABC
c6 A(-3;6), tryc tim H(2;1), trong tdm

GG— %] Xdc dinh toa 85 coc dinh B va C,

2) Trong khéng gian véi hé toa d§ Oxyz, cho
mit phing (@) v mit cdu (§) ¢6 phuong trinh
(a):2x-y+2z-3=0va

(§):x2+y2+22-2x+4y-8z—-4=0.

Xét vi tri tuong dbi cta mat céu (S) va mit
phéng (&). Viét phuong trinh mat cau (§") doi
xirng v&i mat cau (S) qua mét phing (@).

Cau VILa (1,0 diém)

Po6i du tuyén béng ban c6 10 ni, 7 nam,
trong d6 ¢6 danh thi nam 1a Vi Mgnh Cuong
va danh tha nit 14 Ngé Thu Thuy. Ngudi ta
cén lap mot ddi tuyén béng ban Qubc gia tir
doi du tuyén ndi trén. Poi Iuyén Qudc gia bao
gom 3 nir va 4 nam. Hoi ¢6 bao nhi€u cach
lap doi tuyén Qudc gia sao cho trong doi
tuyén c6 mit chi mét trong hai danh thi trén?

2. Theo chwong trinh Ning cao

Ciau VLb (2,0 diém)

1) Trong mit phing voi hé toa do Oxy, cho
tam gidc ABC c6 dinh A thudc dudng thing d:
x — 4y — 2 = 0, canh BC song song voi d,
phuong trinh dudng cao BH: x + y + 3 =0 va
trung diém cna canh AC la M(1; 1). Tim toa
d6 cac dinh A, B, C.

(Xem tiép trang 12)

TOAN HOC
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Dé chung minh cdc duong thing dong
quy, ¢6 mot cdch 1a 1ay mot duong dai
dién trong so cdc duong thang dé roi ching
minh né di qua mét diém dac biét. Tir d6 theo
tinh hinh hoc chit tuong tu, cdc duong con lai
ciing di qua diém d6. Y tuong trén cé vé rat
don gian nhung dem dén su ngin gon, dep
mat cho loi giai. Ching ta hiy cung tim hicu
phuong phip thd vi nady qua mdt so thi du
sau:
* Thi du 1. Cho tam gidc ABC néi tiép dwong
tron (O) voi ba duong cao AA,, BB, CC,. Goi
Az, By, Cs thit ne la diém doi ximg ciia A, By,
Cy, gua trung diem BC, CA, AB. Cic durong
ron (ABJC}_], (BA:C}), (CAEB_:,) thur TS cdt
diomg tron (O) lan thir hai tai Ay, By Ca.
Chimg minh rang ba duong thang AA;, BB,
C,C; dong quy.

{Vietnam TST 2009)
Léi gidi. Goi I 1a tim duong tron ngoai tiép
tam gidgc AB,C,: M la trung diém BC (h. 1),

Hinh |

Do BB, va CC; la hai dudng cao cua tam
gide ABC nén AB,.AC = AC,.AB.
= CB,.CA= BC,.BA = 4I(I)=2/(I)

TOAN HOC
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MOT CACH CHUNG MINH
cae duong thang dong quy

NGUYEN VAN LINH
(HS I6p 11A2 Toan, khéi THPT chuyén,
DHKHTN, DHQG Ha N6i)

SIge=Te— I 1B,

Mt khic 10 L AA, nén AAJ/BC => AA, =2AM
Goi G la giao diém cua AM va AA;. Theo
AG _ Ad
GM ~ AM
G la trong tdm tam gidic ABC. Tuong tu
B\B;, C,C; ciing diqua G . Suy radpem. (3

dinh Ii Thales ta cé =2.Suyra

* Thi du 2. Cho tam gidc ABCvdi trong
tam G va D la diém bar ki trong tam gidc.
AD, BD, CD theo thu tr cat BC, CA, AB tai
Ay By, C\. Goi Ay, By, C, lan luot la diém doi
ximg voi D qua trung diém B,C,,C A,
A B, . Chimg minh rang AA,, BB,. CC, dong
quy tai mot diém thuée diomg thang GD .

(Bai TS/THCS, THTT s6 384, thdng 6/2009)

Loi gidi. (h. 2) ¥

Hinh 2

Goi D" la diém dbi ximg véi D qua
trung diém M ciua AB va DANBC, ={F};
D'BNC,A ={E}. Suy ra t gide D'FC,E 1a
hinh binh hanh. Goi {C'} = D'C; n AB,.

Ap dung dinh Ii Menelaus cho tam gidc
D'FC, v6i dudng thiang (A,B,,C) tacé

https://tieulun.hopto.org
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i
cD’ AD RF
Goi |C"}=BA, N D'C, . Tuong ty cling c6
e ‘HE Alcﬂvﬁ.c AF T
T BT AE  BF AD CD
Dodé C"=C'=C = D’,C,,C thing hang.
GM |

0 —==-— nén G la trong tdm tam gidc
GC 2

G 1
D'DC . Goi {I}=DGNGC suyra = =§.

Twong tu cdc duong thing thing AA,, BB,
ciing di qua 7. Ta c6 dpcm. O

*Thi du 3. Cho tam gidc ABC ngi tiép
chrang tron (O, R). Pwong tron (O, r,) rié};
viic véi tia AB, AC va tiép xiic trong vdi
(Q) tai A'. Cdc diém B, C' duge dinh nghia
mot cach twong twe. Chimg minh rang ba
dwong thang AA", BB', CC’ dong quy.

(h. 3)

b’}

Lot giai.

Goi (/, r) la duong tron ndi tiép tam gidc ABC
vi {K}=AA'NOI. Keé 1] L AC, Q,HJ_AC.

Ap dung dinh Ii Menelaus cho tam gidc 0I0,
voi duomg thing (A, K,A”) tacé

KI A'O AO, Kl o
el =t T ()
KO A0, Al KO R OH R

Viy duong AA’ di qua diém K trén duong
thang /0 thoa min h¢ thire (*).

Twong tu cdc duong thang BB', CC’ciing di
qua diém K .Tac6 dpem. O

Nhgn xér. V& phuong phap tuong tu, ta
chirng minh dugc bai todn tong quit sau: Cho
tam gidc ABC. Duong tron(0,) tiép xiic vei

hai tia AB, AC. Cdc duong tron (0,),(0;)
dieoe dinh nghia twong . Goi (0y) la duong
tron tiép xic ngedi (hodc trong) véi (Q),
(02), (0y) ldn lwot tai A'\B',C". Chimg minh
réng cdc duomg thing AA’, BB', CC’ dong quy.

% Thi du 4. Cho tam gidc ABC ngi tiép
(0). Cdc tiép tuyén tai A, B, C ciia (0) giao
nhau tgo thanh tam gidgc A'B'C". Goi X, Y, Z
lan lirot la cde diém chia d’oan OA', OB, OC'

OX oY G?’
theo ti 56 _—=

‘ 04 OB OC 1
rang cde domg thing AX, BY, CZ dong quy.

=t. Chung minh

Lot giai, (h. 4)

\
- Ty
W | -
4
Ry ﬁ

Goi H i truc 1dm tam gidc ABC va M 1a
trung diém BC . Gia sur dudmg dang gidc cua
AX trong goc BAC cit OA" tai X'va
{L}=AX'nOH.

Do H vhA O 1a hai diém lién hop dang gidc
trong tam gidc ABC nén OAX'= HAX = AXO,
OXA=HAX = XAO = AAOX ' AXOA (g.g)
= OM .OA = 0A? = 0X.0X’.

TOAN HOC
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ox’ oA’ 1
Suyra === =—,
oM O t
Tir d6 ta cé
OL. XD 0K,
LH AH 20M 2

Vay AX di qua diém lién hop ding gidc L’
cua L trong tam gide ABC .

Tuong tr cdc duong thing BY, CZ cing di
qua L', Suyradpcm. O

Nhdn xér. Khi 1 = % ,tie 1a X, ¥, Z lan luot 12

tdim dudng trén ngoai tiép tam gidc OBC,
OCA, OAB thi cdc dudng thing AX,BY,CZ
déng quy tai diém lién hop déng gidc cua tam
dudng tron Euler trong tam gidc ABC (diém
Kosnita).

BAI TAP

1. Cho tam gidc ABC ndi tidp duong tron
(0), ngoai tiep dudng tron (). Goi A, By,
C, tht ty 1a tiép diém cua (1) véi BC, CA,
AB; Ay, By, C, thit ty 12 diém chinh giira cung

p—

BC,CA, AB (cdc cung thir tu khong chira
dinh A, B, O). Chimg minh A\A,, BB, C,C;
déng quy tai mdt diém ndm trén O .

2. Cho tir gidc ABCD ndi tiép dudng tron
(0). Goi A', B, C, D' theo thir ty 13 trung
diém AB, BC, CD, DA. Chimg minh cdc
dudng thang qua A', B, C', D' va vudng géc
vai canh doi di¢n dong quy tai mét diém ndm
trén dudng ndi tim O véi trong tim tr gidc
ABCD,

3. Cho tam gidc ABC va P 13 mot diém bét ki
ndm trong tam gidc. Cdc duong AP, BP, CP
theo thir tr cit cdc canh BC, CA, AB tai A,
B, Cy ; Ay, By, C, thir tu la trung diém BC,
CA, AB; As, Bs, Cs thir ty 12 trung diém B,C,
C|A|, AB,. Chung mmh AzAj., B-B-, Cth
ddng quy tai mot diém nim trén dudng thing
PG vai G 1a trong tdm tam gidc ABC.

4. Cho tam gidc ABC. V& phia ngoai tam gidc
dung cdc tam gidc déu ABC, AB,C, ABC,.

TOAN HOC
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a) Chirng minh ring AA,, BB,, CC, ddng quy
tai diém Torricelli cua tam gidc ABC, ta ki
hiéu 14 diém T.

b) Goi d,.d,.d. thir ty la duong thing dbi
xung voi TA, TB, TC qua BC, CA, AB. Chimg
minh d,.d,.d, dong quy tai diém lién hop
déng gidc coa T trong tam gidc ABC (ki hiéu
aT).

¢) Goi A,, By, C; ldn luot 1a diém dbi xung
cuia T qua BC, CA, AB. Ching minh
AA,,BB,,CC, dbng quy tai diém R nim trén
dudng thing TT".

d) Goi 0,0,,0,,0, thir ty 12 tAm dudng trdn
ngoai tiép cdc tam gidc ABC, ABC, AB\C,
ABC; A3, B;, G thir trr 14 giao diém cua AA,
voi BC, BB, véi CA, CCy v6i AB. Chimg
minh O,A:,0,Bs, 0.Cs déng quy tai diém S
ndm trén duémg thing OT".

5. Cho tam gidc ABC v6i tryc tim H , tAim
dudng tron ngoai tiép O, con A', B, C’ thir tyr
la trung diém céc canh BC, CA, AB.

a) Goi d,.d;.d, thi tuy 1a dudng thing ddi
ximg cia OH qua B'C’,C’A’, A'B’. Chimg
minh d,,d,, d. ddng quy tai diém X nim
trén dudng tron Euler cia tam gidc ABC .

b) Chimg minh cdc duong tron Euler cia

cac tam gidc AHO, BHO, CHO dbng quy tai
dieém X,

THU SUC...
2) Trong khéng gian véi hé toa d6 Oxyz, cho
hinh thang can ABCD véi A(3:-1;-2),B(1;5:1),
C(2;3;3), trong d6 AB 1a ddy 16n, CD 1 day
nho (CD < AB). Tim toa d6 diém D.

(Tiép trang 9)

Ciu VILb (1,0 diém)
231+I i 2_1'—2 = 3.2.1'1-3:

113x2+l+xy =+x+1.

HUYNH TAN CHAU
(GV THPT chuyén Lirong Van Chdnh, Phii Yén)

Giai hé phuong trinh {

https://tieulun.hopto.org
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T rong bai viét nay toi xin dugce trao dbi vé
cach tinh dol v6éi mét 1op tich phin dic
biét thuong xudt hién trong céc ki thi tuyén
sinh vio Dai hoc va Cao dang. D6 1a tich
phin c¢6 dang
B
= _[ " (a +bx" )P dx

[+4

trong d6 a,be R"; m,n, pe Q; n, p=0.

(P6i vdi cdc truong hop ddc biét khi
a=0,b=0,n=0 hodgc p=0 tich phin trén
suy bién thanh cdc tich phén don gian. Chiing
ta dé dang tinh duwoe bang cdch ding bdng
nguyén ham).

Khi d6 tuy thudc vao tinh chit va méi quan
hé qua lai cua cdc ldy thira m, n, p ma ching
ta str dung phép d6i bién twong img.

e Tr |_|{]nn hnl} 1. Néu PE Z thi datx=1+,
trong do g 1a mau sb chung nho nhét cua céc
phin s toi gian biéu thi boi m va n.

Phuwong phdp. Ta xét tich phan tong qudt
B om
I=jxm(a+ bx"2 wPdx

trong d6 my, my,ny, ny € Z; my,ny #0.

(m],n| } = (mz,ﬂ'z} =].

Goi ¢ = BCNN (m;,, np) khi dé6 3k, le Z
sao cho g = kmy = In,.

Dat x =4 thi dx=gte-'dr.

x=f=t= 4.

Khi x=a=t=a;

Tir dé ta co

tich phan dic

TRAN XUAN BUONG
(GV Truong sT quan Tang thiét giap,
Tam Duang, Vinh Phic)

o m
m (@ +bt'm ) pa-idy

=g
@
A
= g [t¥m (a+brm )ptm i,
@

B
Dodol =gq }r“"‘”’"il“(a +btm )rde (1)
o)
Do my,m,, k,ny, I, pe Z nén tich phan (1) 1a
tich phin cta ham hiru ti, vad di nhién viéc
tinh tich phan méi nay don gian hon so vai
tich phin ban dau.
— N ) T da
* Thidu 1. Tinh tich phin I = [ =
: Px(l++/x)
Loi giai. Tacé

—[7

1
x(l+ jx-'(1+x5 ) ldx,
1

o ddy m=-1, n=%, p==-leZ=>q=2.

Dit x =12 = dx = 2rdr.

Khi x=1=t=1; x=4=t=2. Tirdé
2 2
e =41 dt

i ,JIZ(LH’) ,Jr(1+r}
2 ¥
_2[1}?‘1— IHJ 2 - mp+1f})
IZlniD
3

g o ikl
& Trudomg hop 2. Néu ez, p:%.

s,re Z°, (s,r)=1 thidit a+bx" =1,

TOAN HOC
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Phuong phdp. Tir diéu kién Elﬂe Z =>3kelZ
n

sao cho m+1=kn.

F

Dat a+bx" =t =x" it :>r"'dx=ir"-'dr
b bn

Khi x=a=t=0;; x=F=1r=4. Tird6 ta c6

I = [x"(a+bx")rdx

_Yth-I--ir(a+b " }; xn—ldx

5
xﬂli‘--lr{a_i_bxn ),_ xu—ld_x

Bl oY -
=L (r HJ t5tr1de
”bcx, b

[~ N . - R L Y S—

: r A k=1 )
Dod6l=—— [(t"—a) ¢+ dt 2

k
nb e

Do r, k,se Z nén tich phén (2) la tich phén
cia ham hitru t.

* llll rh_l :. (D¢ thi ||'hi,l:" f‘f:"’t' \:I'.l’r.::’e: !IIrl.]l]lrJl-ll:l:.J\ 1996)

: I /
! Mo |-X \,.'l L '|."..

Lot giai, Tacé
1 1 |
I=[o1-xdx = [ (1-x2)2dx,
0 0

N T T AT e L
2 n
Dit 1-x2 =12 = x2 =1-42 = xdx =—dr .

Khi x=0=t=1; x=1=¢t=0. To ds

=2c Z.

1 I
I= j(l-:z)rzdr = j’(f2 —t4)dr
1] il

Py 2
553
S
<Nhin xét. Trong truong hop déc biét khi
m+1 ;
——e Z va peZ phép dat an phu trong
n
tich phin trén c6 dang a+bx" =1, ta xét thi
du sau day.

TOAN HOC .
14 ° CTuSilpée S5 395 (5-2010)

% Thi d ul (Dé thi Dai hoce Kinh 1é I':-_’mif'f;’f}n.,"{”-'.'-'.'

Tinh tich ! han | i sl B T i 8

Loi gidi. Ta c6 m=5,n=3,p=6 do vy

m+ 1
€ Z.

H
Dat l-x*=1= x*=1—-t = 3xdx =—dt.

Khi y=0=f=0L y=l=31t=0. Tidé
1 1

I'=[x3(1-x")dx = [ (1-x%)0x2dx
0

1]

peEZ,

]I 1]
=—|(1=t)odt =— |(#% =17 )d¢
30J( ) 3[!( X

S | 1

L

o 24

SECTHRC T T

18

o I ;. m+l 5§
& Truong hop 3. Néu —+pel,p=—,
n F

a+bx" .

s,re Z thi dat s
xrr

m+1

Phuong phdp. Tir diéu kién +peZ,

n
suy ra Jk e Z sao cho m+np +1=kn.

. a+bx" a
Dé_lt ===
X7 t"=b
ar dr
= xldyx=——x =
n (1 —b)*

Khi x=a=t=0;; x=f=1=5. Tt dé
A
I = fx’"{a+b ) dx

a
g
xm™ (a+bxr)r
=Jr ( ) x™ x"dx
afﬂ xnP
] A\
= Ix:1|+n;:+]—n(a+bx ] xnwldx
2 xil
ﬁ I P
—_ an“__”[ﬂ'f.b_x ) xii—ld_r
o xN
k-l
ar‘a}[ a ) t-dr
= em—— [l
(FAUSS (1 —b)
[ a‘r‘gjp F=ldr
n L (rr -b}tﬂ
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4B wr-l
Dods s =L [ di (3)
n o (IJ _b).l'ﬂ

Do r, k,se€ Z nén tich phin (3) la tich phén
cua ham hiru ti.

dx

% Thi du 4. Tinh tich phdan I = | ,———.
| X" \l] 2
Loi giai. Taco
2 z I
I= v (1+x?) 2dx
Jx el o .J-
+1
n
1+x° 1 —tdt
bat **“.E— =P r=s—=xdr=—r—
X $7:1 (=12

Khi ¥=l=3t=x2: x:z:,»;:g, Tir dé

o ;r dx b 3[ xdx
| oy 'Jr] R 1: [! ,“b \irl_‘t_:
: X
Vs ok
L2 =1 s !
= =— | (#? 1)t
i P el /[ .

" V5
:|f-£ - :L&D
1Y 3 \5 24

D¢ két thic bai viét moi céc ban hiy thir tinh
céc tich phin sau:

| 1
L= ol a0 12 F= oty 0ds

0 0

|y d_‘f 1

1= fF— 4. 1= [xa+¥xydx
|I“+\4f’;] c'}“
1 23 i

= |x3/24+x%dy 6. [ = | ———
rJ ”.é L GY) 1 +4
$i oa
x*dx N

oF e — ———-d.r
0 \FB 1+ x2 I
J3

9, I= a5

HE PHUONG TRINH... (Tiép trang 2)

eNéul-4a*=0¢ |a= ll'.hl

Ahx=4b% +1
PT(3)
—4bx=4b+1.

ching déu vo nghiém khi » = 0, nén HPT da
cho vo nghiém khi b = 0.

e Néu 1 - 4a° ¢U¢:>|a| thl

HPT da cho c6 nghiém véi m-:_:i b&x PT(3) b
nghiém v6i moi b © A =4b*+1-4a*20,Vb

@l—azzﬂﬁlalcé(do Ia|¢%).[l

Nhirng sai lam thuong giap

¢ (J bai todn 2 nhiéu ban thuong nhdm céc ki
hiéu “hoic” va “déng thai”. CdC ban cdn chad
¥ dé HPT da cho vo nghiém thi déng thai
HPT (I) va HPT (II) v& nghiém.

e (J bai todn 5, sau khi tim duoc gia tri clia m
nhiéu ban khéng kiém tra diéu kién cua m nén
van két luan m = 2.

e O bai toin 6 nhiéu ban khong xét trudng

hop 1 —4a® = 0. Vi vay c6 két luan sai la |a|$%.
BAI TAP AP DUNG
: i mx—y=2
1. Tim m dé hé phuong trinh
3x+my=3

¢6 nghiém duy nhdt thod man x +y < 1.
2. Tim céc gid tri cha m dé hé phuong trinh
2x+my=m+2

{(m+l)x+2my:2m+4

¢6 vo s6 nghiém.

(a+Dx—y=a+l

x+{a-1)y=

¢6 nghiém duy nhdt thod man x - y = 0.

3. Tim a dé hé phuong trinh {

4. Tim cdc gid tri cha a dé hé phuong trinh
(a+1)x+8y=4a
{ax+{a+3)y=3a—]
cd v6 s6 nghiém.

OAN HOC
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CAC LOP THCS
Bai T1/395. (Lép 6). So sanh hai sé sau:

22009 1

22010 4 |
% 220]{! 41 ar

w41
PHAN MANH HA
(GV THPT Nam Yén Thanh, Nghé An)
Bai T2/395. (Lép 7). Cho tam gidc ABC c6
BAC =45°, AM 1a trung tuyén, AD 13 phén
gidc trong cua tam gidgc MAC, ké DK vudng

goc voi AB (K thude AB). Goi giao dlern cua
AM véi DK 1a I Chung minh ring néu AM la

tia phiin gidc cua géc BAD thi BI la tia phén
gidc cua géc ABD.

PHAN THE HAI
(GV CDSP Ba Rja — Viing Tau)

Bai T3/395. Tim tit ca cdc s6 nguyén duong a
2 2
va b sao cho ﬂz it va il

L T =
i 5 déu 1a s6 nguyén.

LE XUAN DAl
(GV THPT chuyén Vinh Phiic)

Bai T4/395. Tim gid tri nho nhét cua b1eu
thitc P = a + b + c. Biét rang a, b, ¢ 12 c4c sb
thuc thc-a man diéu kifn3=<a, b, c <5 va
a+ b +c=50.
VU pUC CANH
(Ha Ngi)

Bai T5/395. Cho tam gidac ABC. Tia phin
gidc ciia géc BAC ciit tia phin gide cua goc
ABC & I va cit canh BC & E. Dudng vudng
géc voi AE tai E cit cung BIC cia duong
tron ngoai tn:p tam gidc BIC 0' H. Chimg

minh ring AH tiép xic voi cung B!C

vU HOU BINH
(Ha NGi)

TOAN HOC

16 * CTudi tré 395 (6-2010)

CAC LOP THPT
Bai T6/395. Goi I 1a tim dudng tron ndi tiép
tam gidc ABC c6 d§ dai cic canh BC = a,
CA = b vd AB = ¢. Céc duong thang Al Bl

CI kéo dai cit duong trdn ngoai ti€p tam gidc
ABClinluot tai A', B', C. Ching minh rang

(p-a) A+ (p—b)IB2+(p-c)IC? = -;-abc ,

trong dé p =%(ﬂ+b+€} g

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

Bai T7/395. Gia su tam giic ABC (BC = a,
AC = b, AB = c) c¢6 ba g6c A, B, C thoa min
diéu kién cosA+cosB = 2cosC .

Chirng minh bat dang thirc ¢ Egmax[a,b}.
Ding thirc xay ra khi nao?

TRAN NAM DUNG
(GV BHKHTN, PHQG TP. Hé Chi Minh)

Bai T8/395. Giai phuong trinh
ylogy 1l 4 alogex — 2x.

PHAM QUOC PHONG
(GY THPT Hong Linh, Ha Tinh)

TIEN TOI OLYMPIC TOAN
Bai T9/395. Giai phuong trinh
Vx+4=x"+3x2 +x-2.

KIEU DINH MINH
(GV THPT chuyén Hing Vuong, Phii Tho)

Bai T10/395. Cho X 1a tip hop con cua tip

hop {1, 2, 3, ..., 2010} thdéa man ddng thoi
céc dicu kién sau day
D IXl=

2) V6i moi x € X déu ton tai a,be X U{0;2011)

(a va b déu khic x)saocho x= 4 ko

Ching minh ring ¢6 hai phén tr x, y cia X

sao cho | x—ylI211 va il

khong thudc X.

NGUYEN TRONG TUAN
(GV treomg PTNK, DHQG TP. Hé Chi Mink)

https://tieulun.hopto.org
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Bai T11/395. Nguoi ta ddn hai mép dbi dién
mot ban ¢ n X n (ne N*) 6 vudng thanh
mot hinh tru v sau d6 ddn hai mép débi dién
ctia hinh tru lai thinh mot ban co hinh xuyén.
Chimng minh ring c6 thé xép n quan Hau trén
ban c& hinh xuyén n X n nay sao cho chiing
d6i mot khéng &n nhau khi va chi khi (n,6) = 1.

(Hai quin Héu an dwoc nhau néu nhu chiing
trén cling mdt cdt, mdt hang, hodc trén ciung
mot dudmng chéo).
VU DINH HOA
(GV DHSP Ha Nai)

Bai T12/395. Cho luc gidc ABCDEF ndi tiép
dudng tron ¢6 AC song song voi DF va BE la
dudng kinh ciua duong tron. Goi M va N theo
thr tu 12 giao diém coa AB voi EF va BC véi
DE; I 1a giao diém cua AN v6i CM. Chimg
minh rang EI vudng géc véi AC.

NGUYEN XUAN HUNG
(GV THPT chuyén Ha Néi —Amsterdam)

CAC PE VAT LI
Bai 1.1/395. Mot soi diy dong chét chiéu dai

g ndm trén mdt hinh tru nhin ban kinh R
¢6 truc nim ngang. Tim luc cing cua soi diy
tai diém A (xdc
dinh boi géc @ nhu
hinh v&) ngay sau
khi tha. Cho khéi
lugng soi diy bing
m, gia tbc trong
trudmg bing g.
NGUYEN XUAN QUANG
(GV THPT chuyén Ha Néi — Amsterdam)

Bai L2/395. Cho N dién tich diém duong g
nhu nhau, nim cich déu nhau trén mot dudmg
tron O bin kinh R. Can dit tai tim dudng tron
mét dién tich bing bao nhiéu dé hé cin bang?
Khao sit thém vé&i cic truong hop riéng N =3
valN=4,
TRAN KHANH HAI
(TP Hue)

PROBLEMS IN THIS ISSUE

FOR LOWER SECONDARY SCHOOLS

T1/395. (For 6™ grade). Compare the
following two numbers:

22009 Sz | 2201{! o |

=22010+1 T 201 41"

T2/395. (For 7" grade). Let ABC be a
triangle with BAC =45°, AM is its median,
AD is the angle bisector of the triangle MAC,

draw DK perpendicular to AB (K lies on AB).
AM cuts DK at I. Prove that if AM is the angle

bisector of BAD then BI is the angle bisector
of ABD.

an

T3/395. Find all positive numbers a and b
a’+b 4 b*+a
bt—g "¢ g2-p

such that are both

integers.

T4/395. Find the minimum value of the
expression P = a + b + ¢ given that 3 <aq, b,
c<5and & + b+ =50.

T5/395. Let ABC be a triangle. The angle
bisector of BAC cuts the angle bisector of
ABCat I and meets BC at E. The line

perpendicular to AE at E meets the arc ﬁ;&
of the circumcircle of the triangle BIC at H.

—_
Prove that AH touches the arc BIC.

FOR UPPER SECONDARY SCHOOLS

T6/395. Let I be the incenter of the triangle
ABC with BC = a, CA = b and AB = c. The
lines Al, BI, CI cut the circumcircle of ABC at
A', B, C' respectively. Prove inat

(p—a)IA®+(p-b)IB"+(p—c)IC? = %abc

1
where P :E(G +b+c),

(Xem Iié'p trang 27)
Sé 395 (5-2010) TQE—:;Q% 17
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* Bai T1/391. Co ton tai hay khing so nguyén

dirempe k sao cho 2° + 3% la so chinh phuong ?

Lo gidi.
Bé dé 1. SO chinh phuong khong thé c6 tan
ciing 122, 3,7, 8.

B6 dé 2. Sé chinh phuong chia cho 3 khong
thé c¢6 s0 du la 2,

(Cdc ban tu chimg minh hai BS dé trén).

Gia st 1on tai ke N* sao cho 2% +3* 1a 56
chinh phuong.

Dat k = 4t + r vii te N,
56 dang xét ¢6 dang

A = 2I +3i. :.2.'.r+r +3-11"r

re{0,1, 2, 3} thi

=162 +81.3".
Xét bon trudmg hop xay ra:

* V6ir=0thi 1€ N'va s6 A=16"+8I'
tdn cung l1a 7, trdi véi Bo dé 1 o trén.

® Véi r=2thi s0 A = 16'4+81'9 c6 tan
ciing 1a 3, rdi véi Bo dé 1 & trén.

* Vi r=1 thisd
A=162+81'3=3m+1).243n (m,ne N)
chia cho 3 du 2, trdi véi B6 dé 2 & trén.

® V§i r=3 thi sb
A=16"8+81'27=Cu+1)3x2+2)+3v
(tt,ve M) chia cho 3 du 2, trdi voi B6dé2 g
trén. Viy khéng ton tai sé nguyén duong k
nao dé s6 A = 2" +3" 1a s6 chinh phuong. O
< Nhiin xét. 1) Cdch khdc: V6i r=1var=3thi A
chia cho 4 du 3 nén A cing khong 1a 6 chinh phuong.

2) Céde ban sau o6 1 giai ding:
Phi The: Nguyén Dinh Mdn, 6A2, Nguyén Thi Thanh
Huvén. 6A4, THCS Lim Thao; Vinh Phic: Nguyén

TOAN HOC

18 & crwt!:c S5 395 (5-2010)

Tudn Huy, Ta Quang Quyér, Nguyén Hong Ngoc, 6A,
THCS Léap Thach, Trdn Thi Hing Nhung, 6A1. THCS
Hai Ba Trung, TX. Phic Yén, Khéng Trong Quang,
6A, THCS Pong Qué, Ha N{i: Vi Tudn Hién, 6E,
THCS Ha N§i — Amsterdam; Nghé An: Trinh Thi My
Ngoe, Truong Nhuw Uyén, Ha Thi Thiiy, Nguyf’n Thi
Hoai Anh, Dao My Linh, Dinh Thi Hm:g Ngoe, Neguyven
Vier Khdnh, Nguyén Hoang Thao Hién, Hodng Vin
Bang 6A, Pang Thu Thiy, 6B, THCS H6 Xudn
Huong, Quynh Luu.

NGUYEN VIET HAI

*Bai T2/391. Cho ram gidc ABC ¢d M la
trung diém ctia canh BC, AB = 5cm, AM =
6ecm va AC = 13em. Duwong thang qua B va
vudng goc voi BC cat dwong thing AM ¢ D.
Duong H:mrq gua C va vuong goc voi BC cat
dwong thang AB ¢ E. Chimg minh murf cD
viong goc voi ME.

Loi gidi. Trén tia dbi cua
MA liy diém F sao cho
MF = MA. Goi K la giao
diém cua cic duong thang
AM va CE. Dé thiy

AAMB = AFMC(c.g.c) (1)
ABMD = ACMK(g.c.g) (2)
Tu (1) suyraAB =FC

= 5 cm; két hgp vai AC = 13 cm (gt) va

AF =2AM = 12cm suy ra AC? = AF? + FC?
nén AAFC vubng tai F (theo dinh i Pythagore
dao). Do dé AFC =90° = BAM . Suy ra KA la
dudng cao cua ABEK (3)

Tir gia thiét ta thdy BC ciing 1 duong cao cla
ABEK (4)

Tir (3) va (4) suy ra EM 1 BK (5)

Tl (2) suy ra MD = MK = ACMD = ABMK
(c.g.c) = MCD =MBK = CDI/BK (6)
Tir (5) va (6) suy ra CD L ME (dpcm). O

<Nhin xét. 1) Day 1a bai todn co bin. miu chét cia
né 1a phét hién duge AABM vulng ¢ A. Lo giai trén g
¥ cho ching ta thém mdt ph-.mrnu phip chimg minh hai
duémg thing vudng gdc voi nhau, d6 14 st dung tinh chit:
Trong tam gific ba dudmg cao dong quy.

2) Céc ban sau diy c6 141 giai tot:
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Thai Nguyén: Bii Xudn Triegng, TA1, THCS Chu Vin
An. TP. Thdi Nguyén; Phi Tho: Lé Minh Hoang, Ha
Ngd Hing, Dwong Manh Ting, TA1, THCS Lim Thao.

NGUYEN XUAN BINH

* Bai T3/391. Tim cdc so thue a, b thoa man
J'-I-. X e
diéu kién a+ b —\:h va A =da —6ah + b
1 n n el J'.'-"H

Lot giai. Tacé
A={a"+5) -Rah

= ((a+b) ——2{.'!9]: —8a’h’

1 . 1.4 :
= (——chb] -84°b = ———ab—4a’h’
V2 2 V2

= ]—(L+2ﬂb] T
J2
Ma A 1a s6 nguyén duong nén A =1,
4
8
a+!_';a:£
RoringA=1& 2

ab——T
_(1+3)48

4
(1-3)8

Giai ra ta duge

b=
4
_ (V358
hoic ) 4
b:-(-—l-_l_-ij—}ﬁ.ﬂ

< Nhin xét. Cc ban sau ¢6 1&i gidi tét hon cé :

Vinh Phic: Nguvén Minh Hiéu, 8A1, THCS Yén Lac;
Bic Ninh: Dinh Thi Thu Trang, 9B, THCS Tir Son;
Ha Noi: Tran Tuan Nghia, 9A, THCS Nguyén Trii,
Thanh Xuén; Thanh Héa: Bii Thanh Ting, 9B, THCS
Hodng Trung, Hoang Hoéa; Nghé An: Lé Dinh Tai,
TA2, THCS Van Yeén, D6 Luong.

TRAN HOU NAM

I'fl'l(':”l'

* Bai T4/391. Gig s O la trung cla
doan thang AB = 2a, Trén nia mar phang bo
AB dune cde tia .-'11., By cing vidng gdc vol

AB. Trén tia Ax ldy diém M, trén tia By lay
diem N sao cha MN = AM + BN. Got H la
hinh chiéu vudng goc cua Q trén MN, Xdc
dinh vi tri ciia M va N dé dién tich tam gidc
HAB Idn nhar.

Lot giai. Goi I 14 trung
diém cua MN thi Of la X
dudng trung binh cua

hinh  thang  vubng I
AMNB. Do d6 H
lw
ol =%{AM + BN)
1 A 'K O B

=—MN=MI
2

suy ra AIMO cin tai I = IMO = IOM , ma

JOM = OMA (so le trong) nén fﬁEE) =0MA,
tir d6 hai tam gidc vuéng AMO va HMO bing
nhau,suyraOH =0A=a.

Goi HK 13 dudng cao cua AHAB  thi
HK < HO =a,dodd
]

SHAB :_fIKAB E%HO.AB = ﬂz :

Ding thirc xay ra khi HO 1L AB < MN//AB
=AM =BN =a.

Vay khi AM = BN = a thi dién tich tam gidc
HAB 16n nhit va bang a*. O

<Nhs'jn xét. 1) Méu chdt coa bii todn wén 13 chimg
minh AAMO = AHMO . Dé chimg minh diéu dd, co
ban lay diém H' sao cho H'M = MA réi chimg to /'
tring H; ¢6 ban kéo dai MO cit dudng thang BN & P
r6i chimg to ANMP cén tai N; ¢ ban ching minh phan
chimg rang néu MH > MA thi MN > MA+ NB... Cic
cdch giai d6 déu tot.

2) Céc ban sau déy cé loi giai tot :

Pha Tho: Dinh Anh Hodang, 9A3, THCS Lam Thao,
Vinh Phic: Hoang Thi Anh, Ta Thi Mai Hanh, Phan
Van Tin, Neguvén Vin Hdn, Nguvén Thé Ting, 9Al,
Ng:.-.\en Minh Hiéy, 8A1, THCS Yén Lac, D6 Xudn
Vigr, 9A, THCS Liap Thach; Ha Nji: Dicng Tii Anh,
8C, THCS Ba Ton, Gia Lam; Hii Dwong: Mac Vin
Vinh, 9A, THCS Phi Thir, Kinh Mon; Hai Phong: Lé
Dirc Tién, 9A1, THCS Luong Khinh Thién. Kién An;
Nam Dinh: Trén Thi Thi Thao, 9A,, THCS L& Quy
Ban, Y Yén, Trinh Thi Viér Ha, 9A4, THCS lmn Bang
Ninh; Bii Trong Ding, YA, THCS Ngd Dong Giao
Thuy; Thanh Héa: O6 Thiy Linh, 9A, THCS L& Hiru
Lip, Hiu Loc ; Mai Chdu Tudn, 9B, THCS Nga Hai,
Nga Son; Nghé An: Phan Thanh Ting, 8D, THCS Cao

N HOC

TOAN
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Xuin Huy; Nguyén Thj Hdo, 9A, Lé Hong Dic, 8B,
THCS Ly Nhat Quang, Lé Dinh Tai, TA;, THCS Vin
Yén, D6 Luong; Hué: Ha Thic Huy, 16p 7/5, THCS
Phan Sao Nam; Khanh Hoa: Vi Ngoc Cuong, 9°
THCS Nguyén Van Trdi, Cam Ranh; Quing Ngii:
Pham Dinh Thuyén, 9A, THCS Hanh Phude, Nghia Hanh.

PHAN THI MINH NGUYET

* Bai T5/391.
chimg minh cde dang thire sau:

] s

Khéng su dung cde cong thiee
lirermg glidc,

i

1) cos 36", cos 7

i
“t

'Jf'l

2) tan 36". tan 72° = &/
Lot giai. Du'ng tam gidc ABC c6 AB=AC=b,
BC=ava BAC =36° Khidé ABC—ACB—?Z"

Ké dudng phén ;
gidc trong BM cua \
AABC (hinh v&), ta c6 f/ '\\ .
ABM = 36° = AABM £ 1%
can tai M. Ké MK L AB ¢ T O
S AR R g >\
2 I.-"f b \
Mt khic, BMC b nb -\
=BAM +ABM =T72° :

= ABMC cén tai B = AM = MB = BC = a.
Ké AH | BC = H la trung diém BC. Xét
AAKM cd

cos36°:£= = an36°= KM 2KM
AM 2a WE e o
Xét AABH c¢6
(:10:5;?'2":&:i , tan72°= 28 ZAH :
AB a
T dé tacod
1) cosBG".cos?Z"z%.
2 2
2) tan236°.tan2?2°=m—'m (N
aZbE
Sir dung dinh I Pythagore ta c6
KM® = AM? - AK® = ﬁm%b" 2)
g {1 o
AH? = AB® — HB® = @4—” 3)
Mat khéc, vi BM la phén gidc trong géc ABC,
MA BA a b ] 7
tac) —=— & ——=— S a =b—ab
MC BC b—a a
TOAN HOC

& ‘:Tumtr;e S6 395 (5-2010)

& 5F=2b-af = a5=2b—a ::>£;~=3%:l-
@ 3—5 b2 3+5
Suy ra -b—z—— 3 i ? > (4)

Tix (1), (2), (3) va (4) suy ra
(4a2—b2)(4b*-a?)
a’b?

(4% 4B 1)< (s-2B)54245)=

Viy tan36°.tan72°=+/5 . 0

<Nhin xét. Cic ban sau diy ¢6 11 giai tbt:

Vinh Phiic: Nguye:'n Binh Léc, 9C, THCS Vinh Tudmg;
Lé Chi Hing, 9A, THCS Tuan Chinh; Bai Thi Ngoc
Mai, 8A1, Phan Van Tin, Hoang Thi Anh, Nguyén Vdn
Hgu, 9A1, THCS Yén Lac; Phi Tho: Phan Quac
Hung, 9A1, THCS Lim Thao; Hii Phong: Lé Dirc
Tién, 9A1, THCS Luong Khdnh Thién, Kién An; Ha
Néi: Bai Vidn Duy, 9A, THCS chu Phi, Quéc Oai;
Duong Tii Anh, 8C, THCS Da Tén, Gia Lam; Thanh
Héa: Nguyén Héng Hanh, 9C, THCS Nhir Ba Si,
Hoang Hdéa; Nam BDinh: Trink Thi Viét Ha, 9A4,
THCS Tran Dang Ninh; TT-Hué: Ha Thiic Huy, Lop
7/5, THCS Phan Sac Nam; Khéanh Hbda: Vi Ngoc
Cuong, 9°, THCS Nguyén Van Trdi, Cam Nghia, Cam
Ranh; Quang Ngii: Pham Dinh Thuyén, 9A, THCS
Hanh Phudce, Nghia Hanh.

tan?36°.tan272°=

NGUYEN THANH HONG
*Il}:'li T6/391. Giai phwong trinh

=1 —\Illl{l+.\"1:}: (1)

3x* —4x°
Loi gidi. Cdch 1
() & 3 -4 =(1-V1+22) 2+ 2 +/1+22)
—x2(2+x2 ++/14+x?)
1+4/1+x2
242 +1+ 2 -0
1++1+x? ;

& X2(3x2—-4x)=

= Jﬂ(?ﬁc2 —dx+

Nhin thiy

24zt Fyl+a

3x?—4x+
1+~J]+x2
(\}xz -1 +5x2+2
= x—— =0
3 6(1+~14x?)
Vo1 moi x.
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Dodé ()& xX*=0&x=0.
Vay phuong trinh (1) ¢6 nghiém duy nhit x = 0.

Cdch 2. Ap dung BDT Cauchy cho ba 50
khéng dm, ta c6

2
[l+-§x?)+[l+§-x?J+l >3 (l +Ex2]
2 2 2
3
(1+227 21+ 22 )

Ap dung BDT Cauchy cho bén s6 khong am c6

x4+ 2x% + x? +%x1 243 x'12 2453,
3
Suy ra 3x* +§x2 = 4x3 3)

Cong theo vé cua (2) va (3), bién dbi dwoc

3xt—4x3 21 —,('{1 +x2) (4)

Ding thirc & (4) xay ra khi va chi khix=0. 0

< Nhin xét. 1) Phuong trinh trén con c6 thé giai bing
cdch dat dn phy 1 = ¥1+.2 ; hofic sir dung dao ham va xét
tinh dom diéu cia ham s6 flx) = 3r* — 423 + J(1 + 2P -1

trén doan {Ozg] : hodic sir dung BET Becnoulli, ...

2) Bai todn ¢6 rit nhiéu ban tham gia gidi song da sb 1
gidi con gud dai ddng, ddnh gid cdn phire tap. Céc ban sau
diy c6 1o giai ngin gon va chat ché:

Ha N@i: Phan Vin Kién, 10A3 Todn, THPT chuyén
DHKHTN Ha Ngi ; Thai Binh: Trdn Quang Dai, Dinh
Thi Nho, 10 Todn, Nguyén Thi Thu Mai, 11 Todn, THPT
chuyén Thdi Binh, Tg Bd Trung, 11A1, THPT Déng Thuy
Anh; Hai Dwong: Ngm'en Ngoc Thién, 10A1, THPT
Thanh Mién I, Bii Huy Hoang, 10A2, THPT Kim Thanh
L. Phi The: Nguyén Quoc Hing, 10 Todn, THPT chuyén
Hing Viong: Vinh Phiic: Nguyen Thé Ting, 9A1, THCS
Yén Lac, Lé Vin Trong, 10A2, THPT Dgi Cén; Nam
Dinh: Phang Mink Phurmg, 10 Todn 2, THPT L& Hong
Phong. Trdn Quang Huy, 10A1, THPT A Hai Héu;
Thanh Hoa: Ngwvén Minh Hidu, 11A3. THPT Héu Léc 1,
Lé 57 Bdo, 11A3, THPT L& Lagi, Lé Phi Cudmg, 10A3,
THPT L& Van Huu; Nghé An: Nguyén Vin Hoang, 1077,
Nguyén Duy Hadi, 11A7, THPT Db Luong I; Neuyén Thi
Ouynh Trang, 10A1, THPT chuyén BH Vinh. Hoédng
Danh Théng, 10A1, THPT Quynh Luwu III, Hdng Him
Trong, 1AL THPT Quimh Hop II; HA Tinh:Lé Tudn
Diing, Pham Thi Thu Hodai, 1072, Phan Hugnh i,
10T1, THPT chuyén Ha Tinh; Ninh Binh:V# Thanh
Ting, 12 Todn, THPT chuyén Luong Vin Tuy; Quding
Tri: Nguyén Triwcng Sinh, Nguyén Anh Quuc Lé Thdi

Son, 10 To#n, THPT chuyén LE Quy Bon; Phu Yén: Vi
Vin Huy, 11A1, THPT L& Hung Phong; Binh Dijnh:
Nguyen Thi Bach Tuyer 10T, Lé Anh TH, 11T, THPFT
chuyén L& Quy Don; Bén Tre: Khing Hiwu Tiép, 11
Todn, THPT chuyén Beén Tre, Ngé Thiy Kién, 12/1,
THPT Nguyén Pinh Chiéu; Viing Tau: Phing Thanh
Huy, 12TA7, THPT Viing Tau; An Giang: Triwong Hdm
Thdi Vinh, 10A1, THPT Chéu Vian Liém; Long An: Bii
Lé Manh Hiing, 10T, THPT chuyén L& Quy Dén.

PHAM THI BACH NGOC

* Bai T7/391. Cd ton tai hay khéne mot da
P(x) bdc 2010 sao cho P(x*-2

cho P(x) 7

chia ﬂai

Léi gidgi. Xét da thirc P(x)=(x+a)”", thé thi
P(x? -2010) = (x2 - 2010 +a)™""
2010

=(x2 —a? +a? +a—2010)
:({x+a}[x—a]+{a2 s 20!0])2D|u

—1+
Néu a>+a-2010=0 hay a =—1‘2-ﬂ thi
2010

P(x2-2010)=(x+a)"" (x—a)™" chia hét

cho P(x)=(x+a)”

P{x)= [I+-—~—-——-—-_l = ;IMJ

' Vay tdn tai da thirc

P(x)=| x+

chia hét cho P(x). O

thoa man P(x2 —2010)

2

4Nhan xét. Tit ca cdc ban déu lam theo cich trén.
Mot sé ban dua ra_nhin xét: C6 thé thay 2010 trong
déu bai bing mét s6 nguyén dwong n bét ki dé duoc bai
todn tong qudt hon. Cic ban sau day c6 &1 giai thr:

Thai Binh: Dinh Thi Nho, 10 Todn, THPT chuyén Thdi
Binh; Hai Dl.rcrng Dcmg Xudn Bdch, 10 Todn, THPT
chuyén Nguyén Trai, TP Hai Dwong; Ha Nam: Pinh
Hizu Anh Khoa, 10A1, THPT chuyén Ha Nam; Phi
Thg: Nguyén Quéc Hing, 10 Toin, THPT chuyén
Hing Vuong: Vinh Phic: Ddgng Quang Tuan, 9C,
THCS Vinh Tuong, Dirong Phwrde Tho, 9A, THCS Liap
Thach; Lé Van Trong, Nguyén Dirc Anh, 10A2, THPT
Déi Chn; Thanh Hod: Trinh Van Tam, Lé Vein Tudn,
10T, THPT chuyén Lam Son; Ha Tinh : Tran Thanh
Hu_}en 10 Todn 2, THPT chuyén Ha Tinh; Binh Binh :
Lwong Viér Chmmg. 10 TL, THPT chuyén L& Quy
boén, TP Quy Nhon.

NGUYEN ANH DUNG

TOAN HOC
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* Bai T8/391. Gia sir Oxyz la mot tam dién
vuone o O va A, B, C thir twr la ba diém thay
doi trén ede canh Ox, Oy, Oz sao cho tam
gide ABC ¢é dién tich § khéong doi cho truoc.
Goi 8y, 82, 83 lan lwen la dién tich cde tam
gidec OBC, OCA, OAB. Tim gid tri lon nhat
cria biéu thiee

S S, 2

P= ‘
$42%,

5+28,

£+35

Loi giai

Trudce tién ta s& chimg minh 52 =57 + 53 +57.
Thit vay, goi H la trye tim tam gidc ABC thi
OH L mp(ABC). Gia s AH cit BC tai A, thi
do BC L OH va BC L AA, nén BC L mp(OAA,)
= BC 1 OA,. St dung h¢ thirc lugng cho tam
gidc vubng OAA, véi OH 1a dudng cao Ung
voi canh huyén AA,, tacé OA? = AA HA =

lOA,-’-.BCE = [J—Am .BCJELHAL.BC] .
4 - 2

Suyra Sf=8S8usc (1)

']‘Lm'l'lg [LF Sg = S.S”A(' (2) Sf = S-Sh{dﬂ (3)

Tir (1), (2), (3) véi luu y rﬁng tam gidc ABC
nhon, thed S&4-52 ¢ 52 =52

b} S hY
+ +
S+28 S§+28 S+25

C))

Ta thiy 3-2P =

i 9§
I L

Lai co

Si+5:+S8; < \J3S2+52+872) =357 =$4f3.

Tir (4) suy ra

TOAN HQOC
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gy Barey
381058 3B,
TS P s 33

+2J_

Két lugn. Gia tri 16n nhit cia biéu thic P

3--2P =

bang miﬁ— , dat duoe khi va chi khi
14393
S3
S =8=8= 5
3
hay OA=0B=0C= g.ﬂ

‘i’Nhi_in xét. C6 nhiéu ban tham gia gidi bii todn ndy.
Tét ca déu gidi ding, Xin néu tén mt s ban ¢6 15i giai
gon hom ca,

Ha Niji: queﬂ Vin Quy, 11A1 Todn, Nf,’mc:ir Trong
Lirgng, 11T, khéi THPT _chuyén DHKHTN. BHQG Ha
Noi: Vinh Phic: Nguyén Diec Anh, 10A1. THPT Dai
Cin, Ni,'mui Manh Qudn, 11A1, THPFT chuyén Vinh
Phiic; BﬁL Ninh: Ngmen Van Ky, 11 Hoéa, THPT
chuyén Bic Ninh, Nguyén Thé Nam Huy. 11A0, THPT
Yén Phong I; Hai Dwong: Nguyén Tudn Ding, 11
Todn, THPT chuyén Ni_,uycn Trdi; Thanh Héa: Lé
Quang Lam, 10T, La Héng Qudn, 11T, THPT chuyén
Lam Son, Triéu Viét Anh, 11C1, THPT Hoing Héa 4,
Ngrr}eji Minh Hiéu, 11A3, THPT Hau Loc I Nghg An:
Nguvén Huy Hoang, 10A1, Khoi THPT chuyén, DH
Vinh, Neguvén Vin Hoang, 1077, Nguvén Duy Hi,
Nguvén Khde Linh, Ho 8§ Trung, 11A7. THPT Bé
Luong 1. Ddng Hitw Trong, 11AL1 THPT Quy Hop 2
Quiing Nam: Nguvén Hang Son, 12/1, THPT chuyen
l\guycin Binh Khiém. TP. Tam Ky; Ddng Thip:
Ngavén Trudng Thinh, 11T, THPT Thanh phd Cao
Lanh; Pha Yén: Phan Minh Tri, 11 Todin, THPT
Lwong Vin Chinh, TP. Tuy Hoa, Va Van Huv, 11A1,
THPT Lé Héng Phong, Tiy Hoa; Binh Dinh: Nguyén
Himg Cwong, 11Al, THPT An Nhon II, Nguyén Thi
Bach Tuyér, 10T, Luomg Viér Chieemg, 10T-L, Lé Anh
Tii, 11T, THPT chuyén Lé Quy Pon: Bén Tre: Ned My
Tién, Va Minh Tri, 11T, THPT chuyén Bén Tre: Tién
Giang: Po Quang Binh, 11 Todn. THPT chuyén Tién
Giang; TP. Hd Chi Minh: Nenvén Nepe Ouang,
10SN1. THPT chuyén L& Hong Phong.

HO QUANG VINH
* Bai T9/391.

dieong. Claurng minh rang

Cho a, b, ¢ la cdc so the

S el e waw ol et Al
min< —+—+—: —4+—+- l>
- a "‘l'r. h[' cd el
> | a b € b C a |
3 MK~ +—+— gl
]__ .|'l-,'| L Ir| Fei |'r:' e |
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Lo gidi. Vi cac s6 a, b, ¢ 6 vai trd nhu nhau
trong bat dang thirc (BDT) trén, do d6 BDT
trén ding tuong duong véi ca hai BDT sau
ding:

ab  be  ca u+2+£ )

g Sighe RV hRTEE T

—_—t—

BRI, e (2)

2 22 b—?:aas—q.a—-:?,.ﬁ.

[ i3 [ F et ; i
Tuong ji~+——+1=‘34~v 2ﬂ+f~q>3.ii
ol AR b gt b

Cong theo vé ba BDT trén ta ¢6 BPT (1).

BDT (2) cing dugc chimg minh tuong tyr
theo cich do

LA Lk

be ca c

andie Bk s gt e
ca ab a ab be b

"’l(‘;\'h:_‘m xét. V¢ ki thudt, bai todn trén khd don gian.
Chi ¢6 vin dé ddng néi: rit it ban hoc sinh nhin xét
duge vai trd cua a. b, ¢ trong bai todn 13 nhu nhau. Néu
khong ¢6 nhin xét do thi cdc ban phai chimg minh cd
hén BDT. ma thyc chit timg c@p cic BET dé 1a mot.
Cic ban hoc sinh sau c6 1éi giai t6:

Hung Yén: Vi Nhgr Khdnh, 10T1, THPT chuyén
Hung Yén: ¥Yinh Phac: Newvén Dinh Loc, 9C, THCS
Vinh Tuong: Ha Noi: Lé Minh Phic, 9A5, THCS
Giang V@, Hai Duong: Nguvén Ngoc Thien, Pham
Dire Vieme, 10A1, THPT Thanh Mién I; ThanhHéa:
Hoang Van Hiép, 10B2, THPT Tri¢u Son II; La Hff;ng
Qudan. 11'T, THPT chuyén Lam Son; Ngh¢ An: Nguyén
Thé Tién, 9E. THCS Dang Thai Mai, TP. Vinh; Quing
Tri: Neuyén Hiu Anh, 10A1, THPT TX. Quang Tri.

NGUYEN MINH BUC

* Bai T10/391. 71 cdc f."}.:? 50 1,
thé lap duwge bao nhiéu 6t thn co n chir
sO ma trong mm 50 do déu « “hira mot 56 lé chir
va mét s6 chan chiv s6 2 (véi n la so
nguvén dwong cho trude) ?

5o |

2,3,4,5 co

Loi gidi. (Theo ban Nguyén Trong Lirgng,
11T, Kh6i THPT chuyén, DHKHTN, PHQG
Ha Noi).

Ta tinh xem voi méi s6 k 1é c6 dinh c6 bao
nhiéu 50 con ci‘!& 50 (n > k) trong doé co k chir
50 1 va 2. Goi 50 cdc 56 dé 1a a; (n).

+ Cong doan 1. Chon k trong n vi tri dé dat
chirsé 1 va 2. C6 Cf- cich.

+ Céng doan 2. Chon i vitri (i 1¢, 1< k) dé_ﬁat
chir s6 1; v&i k=7 vi tri cOn lai dit chir s6 2.

— i1 =13k
Cé ZCE=(]+”E2(] 1)
ik

ile

=241,

+ Céng doan 3. Trong n — k vi tri con lai,
mdi vi tri dat mdt trong ba chir s6 3, 4, 5.
6 3=+ cich,

Vay theo quy tic nhin a(n) = Ck2¢1 304,
Viy sb céc s6 thoa man diéu kién dé bai 1a

A=Ya )= ¥C 2434 =1 T i3t
LA i
:l{(3+2)“—(3—2)"]:5"—1_ 4
2 9 ¥

<(l‘«ilhs'jrj xét. 1) Ban Lé Anh Tii, 11T, THPT chuyén Lé
Quy Don, Binh Dinh vi ban Vit Thanh Ting, 12T,
THPT chuyén Luong Vin Tuy, Ninh Binh di thiét lip
hé thire truy hoi A,,, = A, + 57, tir d6 cing din dén
-1

n

"d‘fr e

2) Ngoai cdc ban Lugng, Tii, Thng, cdc ban sau cling cd
loi giai tot:

Vinh Phiic: Nguyén Manh Qudn, 11A1, THPT chuyén
Vinh Phic: Nam Dinh: Tran Trong Huy, 11T, THPT
chuyén Lé Hong Phong; Thanh Héa: Lé Vin Tudn,
10T, THPT chuyén Lam Son; Ba Rja - Ving Tau:
Tran Khanh Hung, 12 Todn, THPT chuyén L& Quy Dén.

DANG HUNG THANG

* Bai T11/391. Cho day 50 fm = 1

o i I
dirore xdc dinh boi xy =@ va x_, =\| 1+ :
= ¥.ax 41

"

n=0,1,..va alasé cho trude lém hon 1.

Tim hm x,.

TOAN HOC
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Lai gun (Theo ban Vé Vdn Huy, 11A1, THPT
L& Hong Phong, Tay Hoa, Pha Yén).

Nhin xét rfmg vol xy=a>1 thix, >0 vado
viy o>l véi n = 1,2, Xét him 50

f(x}z,il+—l,suy M= ik Taeh
x+1

-1

fo= ]
2x+1? f]+—
x+1

va |f'(.t)|<%.véri x>1.

<0

Vi f(H>1 va f(2)<2 nén phuong trinh
f(x)=x c6 nghiém duy nhét trong khoing

(1:2). Goi nghiém d6 la L. Theo dinh Ii

Lagrange thi v&éi moi L#x>1 ton tai ¢>1
sao cho

FD=ID _ e
x—L
Suy ra If(x)-f(L)l-’-é[x—Ll
va |f(x:|)_f(£-)|<é|xrr_£'l

] I(I n+l
hay |x,, —Ll<=|x,-Ll<---<| = -1].
Y | X — L1 8l | LS] | % —1]

Tir ddy suy ra limx, = L.

Viy ta cin xdc dinh L . Giai phwong trinh

1
b=
x+1

[ 1}3 [ 1] 25
| x+=| =2 x+=|=—,
3 3] a7

1a thu dugc mdt nghiém trong (1; 2) 1a

43 «h? \/43 J7F 1

fx)=x&

LY 8 Vs 18 7
TOﬁN HOC
24 ‘ clusilpe S8 395 (5-2010)

Vay

4 77 f43 77 1

limx, = 3
54 18 54 18 3

<Nh$n xét. Céc ban sau diy cd 1od gidi diing:

Hi Nji: Nguyén Van Théing, 10A1, Nguvén Vén Quy,
11Al, THPT chuyén PHKHTN, DHQG Ha Ngi; Hai
Dwong: Ninh Vén Quy, 12A, THPT Kim Thanh; Ninh
Binh: Vi Thanh Ting, 12T, THPT chuyén Luomg Vian
Tuy; Ha Tinh: Pham Thi Thiy Hang, 11T, THPT
chuyén Ha Tinh; Binh Dinh: Lwong Viér Khuong,
Tran Doan Tién, Lé Van Ti, Nguyén Hiru Hoang, 11T,
THPT chuyén Lé Quy Dén; Ba Rja-Viing Tau: Tran
Khdnh Hung, 12T, THPT chuyén L& Quy Dén; Da
Niing: Nguyén Hiru Minh Tuan, 1AL, THPT chuyén
Lé Quy Dboén; Long An: Ngmeu Qua-: Bao, 11A,
THPT chuyén Long An; Bén Tre: Khong Hitu Hiép,
11T, THPT chuyén Bén Tre,

NGUYEN VAN MAU
*x Bai T12/391. Che ram gide ABC cd cdc

duong cao AA,, BB, CC’ dong quy tai H.
Chitng minh rang
HA HB HC | a b ¢

i ; FON3Z 6+—+——+——.
HA" HB® HC’ HA® HB' HC

Loi gidi. D& cic biéu thic trong hai vé cia
BDT xac dinh can ¢6 diéu kién tam gidc ABC
khong vudng. Cé hai truomg hop:

Truong hop 1. Tam gidc ABC nhon (h.1).

B6 dé. Néubasdx, v, z>0
va x+ y+ z=xyzthi

(x=1)(y=1)(z-1)<6+/3-10.

Chimg minh. Vix, v, z>0
nénx<x+y+z=xyz Do
dé yz> 1, twong tu zx > 1,

xy > 1. Suy ra trong ba 56

x, ¥, z khong thé ¢6 hon
mot 56 nho hom hodic bing 1.

Hinh |

Néu trong ba $6 x, y, z c6 ding mét s6 nho
hon hodc bang 1 thi

(x=D(y—1)(z—1)<0< 6+/3-10.

Néu ba sb x, y, z cung 1én hon 1 thi dat
u=x-lv=y-lLiw=z-1u>0;v>0;
w > 0).

https://tieulun.hopto.org
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Vi x+y+ z=xyz, nén

u+v+w+3= (u+ v+ Diw+ 1)

Khai trién vi rit gon dang thirc trén ta ¢6
uvw + vw + wu + uv =2, Patr = Suvw >0,
ta co

2 4+312 = ww+3Yuvin?
SHI‘W’+'Iﬂ‘l-"'i"rlr'““f’if":2 = 134‘3[2_
Suy ra peafil, Vay

(=D y=D)(z—1) =uvw=1 €(3-1=63-10.

2<0.

Ding thirc xay ra khi vachikhix=y=z= J3.
Tro lai giai bai rodn.
Tir tan A.HA+tan B.HB+tanC.HC =0, suy ra

HA HB HC
et
HA' HB' HC'

tanA+tan B
tanC

_lan C+tan A
tan

_tan B+tan C
tan A

tanA+tan B
—tan(A+B)

tanCHanA
—tan(C-i—A)

_tanB+tanC
—hm(B—!—C]

=—l+tan BtanC—-1+tanCtan A—l+tan Atan B

=—3+(tanBlanC+tanCtan A+tan Atan B) (1)

Chii y ring BHC'=CHB'= BAC
CHA AHC‘ ABC AHB" BHA' ACB
tacéd
a b o
a2 +
HA' HE . HC
_AC+A'B _B'A+B'C_C'B+C'A
HA' T
=2(tan A+tan B+tanC) (2)

Tir (1) va (2) ta thiy BDT cin chimg minh
tuwong duong vii

2(tanA + tanB + tanC)

— (tanBtanC + tanCtanA + tanAtanf)
<643-9 (3)

Tir b6 dé, suy ra
(tanA — 1)(tanB — 1)(tanC — 1) <6+/3-10.

Khai trién va rit gon BDT trén, chd § rang
tanA + tanB + tanC = tanAtanBtanC, suy ra
BDT (3) ding. Ding thirc xay ra khi va chi
khi tam gidc ABC déu.

Truong hop 2. Tam gidc
ABC i (h.2) (theo ban
Nguyén Van Quy, 11A,
THPT chuyén, DHKHTN,
DHQG Ha Ngi).

Khong mit tinh tong qudt,
gia st BAC>90°.

Hinh 2

Dat cot BHC =m; cmﬁﬁazn; cotﬁﬂ:p
thim, np>0vanp+pm+mn=1.
Vi BAA'=HCB nén
HA AA BA" AA
=]- =] . =1-np.
HA' HA' HA' BA'
Vi BAB'=BHC: HAB'=HBC nén

o B BRAR %

AB ‘HB' m

Tuong tu co E:Hi
He m

Vi E’rﬂ's .’r;'EE". Eﬂzﬁ nén

a CA' BA'
=——t—=n+p.
HA' HA' HA'
Sy T R g UL I
HB' HB' HB' m
¢ 1
Tuone tu cé6 ——=—-—p.
L HC' m P

BDT cén chimg minh tvong duong vii

I—n;:r+l++r-t—+l+£+5\f§
m m

1 1
26+n+p+—-n+—-p
m m

a¥ PN AT (4)

m m

TOAN HOC
" CTuditye 2
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Ta [ha‘iy fh."g—4>2; ”I:I—np va np<l, nén

n+p
: +p)?
l—np+ﬂ+‘u+6\5—4>ﬂ+u+2
m l-np
_(n=1+(p-D*+2(n+p) 2An+p) 2
l—-np "~ l-np m

Diéu d6 c6 nghia 1a BDT (4) diing.
Dang thirc khong xay ra. O

‘(Nh{m xét. 1) Diy la bai todn khé, cé it ban gidi
dugc biu todn trong trrdmg hop tam gide ABC th.

2) Xin néu tén mot vii ban ¢6 1oi giai twong déi tét.

Vinh Phiic: Phan Xudn Trieeng, 10A, THPT Nguyén
Viét Xudn, Vinh Tuong; Ha Ni: Lé Duy Hoc‘mg
10773, DHKHTN, DPHQG Ha NGi: Hai Dwong: Nguyén
Tugn Ding, 11T, THPT chuyén Nguyén Trdi; Ninh
Binh: Vi Thanh Ting, 12T, THPT chuyén Lirong Vin
Tuy: Thanh Hed: Lé Thanh Cdang, 11B, THPT Hiu
Loc 11; Nghé An: Ngmeu Thé Anh, 11A,, THPT
chuyén DH Vinh; Cén Tho: Lé Pal Thanh, THPT
chuyén Ly Tu Trong; Quang Nam: Nguyén Hong Son,
12/1. THPT chuyén Nguyén Binh Khiém: Binh Dinh:

Noreven Thi Bach Tuvér, 10T, THPT chuyén Lé Quy Pon.
N(JUY[:N MINH HA

*Bai L.1/391.
Mdt chiec bé co
khoi  lwong m
dwoe kéo khong
van tde ban dau
tir khoang cdch
a vao bo nho
mot spi ddy var
Lf'ft.' J"r'a".l"'._" roc o
trén bo. Cho do cao cua bo la h. Day dge kéo
vai fwe khéng doi la F (hinh vé). Tim vdn téc
cua bé khi nd con edch bo mot khoang li b
(b < a). Gid thiét bé ia.f.'fwfr bi nhéc [én, lue cin

Fb

cua nuoc khang doi la F.. Voi F. <

\-'I.IJ: } .JII2
Lot giai. Céng cua ngoai lyc tdc dung Ién bé
gdm cong cua lye can F. cha nude va cong
cua luc kéo F. Ki hi¢u A, 1a cong cua luc can
F,. Néu tinh tir khi bé bat ddu chuyén dong
cho dén khi né cich b& mot khoang b thi luc
can da thuc hi¢n mdt cong 1a

A =-F, (a-b).

TOAN HOC
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Ki hiéu Ay 14 céng cua lyc kéo F. Néu tinh tir
khi be bit diu chuyén dong cho dén khi né
cidch bo mét khoang b thi c¢ong cua lyc kéo
bang luc kéo nhin véi chiéu dai cia phan day
di qua diém C trén bo, tirc 12

A=Fs= F.(Ja? +h? =[b? +h?).

Theo dinh 1i dong nang, vi bé chuyén dong
khéng van toc ban déu, ta c6

2
my Sl

ﬂw‘,r =

mv

hay T= (\fﬂ?-i—hz Jb’+h2} F.(a-b)

Tir day dé ding tim duoc

Z(F.(-J.':I2 +h? —Jb? +h? )— ﬁ.(a—b)]

m

Tir didu kién F.< ta thdy

Fb
Jbr+h?’

F2_ _ 7, (4 diy T, 12 hinh chiéu

i
cua luc cang cua diy theo phuong ngang). 7,
déng vai trd nhu luc phdt déng, luc nay lon
hon lyc can nén bé chuyén déng voi gia tde
duong. Vi vdy biéu thirc cua v tim dugc ¢
trén ludn thoa man. O

<Nhan xét. Cic ban sau diy c6 18i gidi tét:

Yén Béi: Nguyén Nam Minh, 10 Li, THPT chuyén
Nguyén Tat Thanh; Vinh Phic: Phing Van Duy,
11A3, THPT D&i Can; Ha Nam: Dinh Ngoc Hai, 10 Li,
THPT chuyén Ha Nam; Quing Ngai: Nguyén Tén
Bédng, 12 Li, THPT chuyén L& Khiét.

NGUYEN VAN THUAN

% Bai L2/391. Bon dién tich gidng nhau Q
dwoce dit ¢é dinh ¢ bon dinh hinh vudng cé
canh bfmg a trong chin khéng. Tai tam O
cua hinh vudng trén ddat mat dién tich diém g
{ciing ddau véi Q) ¢ khoi lwomg m. Dich
chuyén g mot doan nho theo phuong cua mgt
dirong chéo roi tha nhe. Chiimg to rang di¢n
tich q sé dao dong diéu hoa. Tim chu ki dao
dong. Bo qua tdc dung cua trong luc.

https://tieulun.hopto.org
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Lai gidi. Chon truc toa d nhur hinh vé.

Xét khi dién tich g ¢
toa d x rat nho. Ki
hiéu nira d6 dai cua
duong chéo cua hinh

&l
vudng la b [ ﬁJ
Hop luc tac dung lén

dién tich g la

F=F+2F CUS(E}.E‘:Q) il

__kqQ . k90 x kil
(b+x) B+x2\pry 2 (b—x)?
kqQ kqQ X kqQ

5

L+ :
1 2Y Paxdbrextr o 2
b 1+~ o7ty P
oo b

w1y, 25]+ L —L"fg[l ¥ zﬁj
L b b b* b
kgQ
=-2 —q—f‘x

Theo dinh luédt I1 Newton ta ¢6

J(_ a
mx"==-2—"x,véi b=—= ta dugc
b’ 5

kgld o
X=

ma”

x4 ER—"LQ‘-X:U & x"+442

mb

Phuong trinh nay ching to dién tich q dao
ddng diéu hod vai chu ki:

ma
T=na |—— .0
\qugﬁ

‘(Nhijn xét, Ciic ban sau diy cé loi giai tt:

Thii Nguyén: Vi Quang Minh, 11 Li, THPT Chuyén;
Ha Nam: Dinh Ngoc Hai, 10 Li, THPT Chuyén: Nam
Dinh: L.é Quang Trung, 11 Li, THPT Chuyén L& H(}ng
Phong: Binh Dinh: Pham Minh Thdi, 11 Li, THPT
Lhuvcn Lé Quy Don: Quing Ngai: Bii thic Khdnh,
11 Li, THPT Chuyén L& Khiét; Long An: Tran Thuy
Anh, 12A, THPT Chuyén Lé Quy Dén; Céin Tho: Tran
Thé Tdn, 12A3. Neuven Long Phuoc Duong, [1A3,
THPT Chuyén Li Ty Trong: Ving Tau: Phing Thanh
Huy, 12T7, THPT Ving Tau; Ch Mau: Dweng Thdi
fhremg, 1272, THPT Chuyén Phan Ngoc Hién.

NGUYEN XUAN QUANG

PROBLEMS... (Tiép trang 17)

T7/395. Let ABC (BC=a, AC=b,AB=c} be
a triangle where A, B, C satisfying the
condition

cosA+cosB = 2cosC.
Prove the inequality

¢ Zg—max[a,b}.
When does the equality occur?

T8/395. Solve the equation:
log,11 +310g?.r =2x.

TOWARDS MATHEMATICAL OLYMPIAD

T9/395. Solve the equation
Px+4=x3+3x2+x-2.
T10/395. Let X be the subset of the set {1, 2,
3, .., 2010} satisfying the following two

conditions:

1) IX] = 62.

2) For every x € X, there exista,be X U{0;2011}
a+hb

(a and b differ from x) such that x =

Prove that there exist two elements x, y in X

¥, .
) 15 not in X.

such that lx—yl=11 and %

T11/395. Make a torus-shaped chessboard
by first identifying a pair of opposite edges of
an n % n chessboard to get a cylinder and
then identifying the opposite bases of the
resulting cylinder. Prove that it is possible to
place n queens on this torus chessboard so
that none of them are able to capture any
other using the standard chess queen's moves
if and only if (n, 6) = 1. (A queen can capture
another if they share the same row, column or
diagonal.)

T12/395. Let ABCDEF be an inscribed
hexagon, AC is parallel to DF and BE is the
circumdiameter. AB cuts EF at M and BC culs
DE at N; I is the intersection point of AN and
CM. Prove that Ei is perpendicular to AC.

Translated by LE MINH HA

TOAN HOC
'S CTugitre 27
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'\ hidu cdich giai cho mdt bai toin

VE MOT BAI TOAN XAC DINH DUONG VUONG GOC CHUNG
cua hai duong chéo nhau

rong chuong trinh 6n thi tuyén sinh
viio cdc truong Pai hoc, bai todn "xdc

dinh v tinh d§ dai duong vudng goc
chung cua hai duong thang chéo nhau"
thuong 1a kho. Sau diy la bén céch giai cua
cting mot bai todn vé van dé nay. Hi vong bai
viét s& gitip ich cho cdc em hoc sinh trong
viéce tim 1o giai cdce bai tuong tu.

BAI TOAN. Cho hinh

I 7= -
Conm . |'r_f|'.:'\ Xeld:

lap phuemg ABCD.EFGH
dinh va tinh dd dai dirong
AH va DB,

vieane eoc chung cua

® Phuong phip tong hop

Cdch 1 _
E /
g P |
L o
s ~
. / i o~ |
.l'.‘l./—__ -
‘ H“‘-ﬁ';_f ‘
o
Gl S anp s ek Sl
’in e | e
! f';:“ﬁ-" ’___,r"_'/
Lartobal " L
b C
Hinh 1

Trén hinh 1: M trén AH; N trén DB; MN la
dudng vudng chung géc cha AH va DB. Tu M
ké MP L AD thi MP 1L (ABCD) va PN 1 DB
(theo dinh If ba dudng vudng géc). Tuong tu,
ke NQ L AD thi NQ | (ADHE) va QM 1L AH.
Hai tam gidc AMQ vi DNP vubdng cin nén

DQ=0QON=QP=PM=PA= —g-Lm cé

PN:“JE;W==M>* PN? = [ ] (‘”’_]
3
= MN -—‘E
3
TOAN HOC s
98 © Cludilre S8 395 (5-2010)

PHAM BAO (Ha Noi)

Céch xdc dinh vi tri cic diém M va N suy ra
tir hai diém P va Q chia doan DA thanh ba
phan bang nhau. O

Cach 2. (h.2)

Hinh 2
Ta ¢6 HF//DB va tam gisc AHF déu. Mt
phing (AHF) qua AH va song song véi DB.
Goi I, O, P theo thir tur 12 tim cia cédc hinh
vubng EFGH, ABCD, AEHD. CE cat
mp (AHF) tai K 1a giao cua Al va CE. Dé théy
K 1a trong thm cua tam gidc AHF. FI L EG
nén FI L (EGCA) do d6 FI L CK. Tuong tu
HP L (CDE) nén HP L CK. Suy ra CK L
(AHF). Tu O ké OJ/CK. Tir J ké JM//HI. Tix
M ké MN//JO. Tu gide OJMN la hinh chit
nhdt va MN la duong vudng géc chung cua

AH va DB. Ta ¢c6 MN = OJ = lCK -

Ler - "J_ S N MJ=_H;=139

3 37" "6

thN:lpB L AL R
e (i 3

Tir d6 suy ra cich xdc dinh vi tri cdc diém
M N.O

* Phuong phip vecto
(iclr 3. (xem h. 2 hodc ban doc tu vé hinh).

https://tieulun.hopto.org
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Lay A lam goc vi ba vecto co s 1a AD=a,
AB=b, AE=c,

AH :a+c', AM =k.AH =k(a+c}.
ﬁzg—a, ﬁzmﬁﬁ=m{5—a},

Ial—ib! Ici—a va

MN = AN — AM = AD + DN - AM

= a+mb—a)—k(@a+c)=(1-m-k)a+mb—ke
Vi MN.DB =0 nén
((1=m—k)a+mb—ke)(b—a)
=ma’+k+m=-1a?=0 = 2m+k-1=0(1)
Vi MN.AH =0 nén
((1—m—k)a+mb—kec)(a+c)
=(l-m-k)a? —ka®=0 = 1-m-2k=0(2)

Tir{l)vii(Z)tathuduo’cm=k=-;—.d0d{':-
sy S | ey i a’

MN =—a+-—b-—c, MN>*==—, MN Liadd]
3 eRIcH 3 3

T AM :%A—H'; E’ﬁ =1§ng.8 ta ¢é cich xdc
dinh vi tri cdc diém M, N. O

® Phuong phap toa do

Cdach 4. (h. 3)

4";
) ,,r" |
ra Z st |
H ' G-
= ;i |
LY
A"
M |
M
[ [
[ 3
N 1
| Wicadeceogd—>
i+ L B
| oL -
| g -/
! e —r TR I
~ Iy

Liy géc tam dién vudng dinh A cua hinh lap
phuong 1am h¢ tryc chudn Axyz. Céc dinh D,
B, E lan lugt nam trén Ax, Ay, Az. Pé tién tinh
todn ldy canh hinh 1ap phuong a = 1. Toa d§

céc dinh A(0;0;0),D(1;0:;0), BO;1:0),

EO;0;1),C(1;1:0,G(1;1; D, FO; 15 1),
H(1;0;1).
ViAH =(1:0:1) nén PT dang tham sé cua
X=h
AH1a {y=0 (e R).
I=hn

Lai c6 DB =(-1;1;0)nén PT dang tham s6
x= —1-3 +1

ctia duomg thang BD 1a {y =1 (1, € RB).
z=0

Do MN L DB va MN L AH nén vecto chi

phuong cla MN 13

s SR 1
Upy = Uan Ups] = U{l} OIHO _11‘ i\_ll (I)D

=(=1;=1; 1).
Me AH, toadd cua M(1,;0:;1), Ne DB, t0a
d6 cia N(=t+1; 13 0); MN =(~t +1=15; 1)),

MN = kiiyy = (—k;—k k) tacé hg PT

1

k==

—t =t +l=—k %
t,=—k = Il=§-D0d5

| =k !

=
M(l;g;l} E_l_ ] —'=(_l_;l;_l];

. W 3 33 3

MNz-\g—i (khia=1).
Vi a tay ¥ thi MN:af.E'l

Nhan xét. Trong bén cdch giai trén: Cdch 1
don gian nhit vi da tin dung dugc tinh chat
ctia hai mit phing vuéng géc va dinh If vé ba
duong thang vudng géc. Cdch 2 sir dung quy
tdc: Mudn xdc dinh duge duéng vudng géc

chung cia hai dudng uthang chéo nhau phai

xdc dinh duoc mat phang qua dudng nay va

TOAN HOC
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Gildp nhé
IMOT{SO[HERTHUCILUONGIGIAC;

Xin gi6i thi¢u mt s6 cu tho, ciu vé ching toi da
suu tam mong gidp cdc ban gié nho mot s6 hé thirc
lugng gidc. Ban nao tim thay nhitng van tho hay

_ nita xin gép thém dé ciing tham khio.

HE THUC

1) sin=doi1/ huyén
cos = ké / huyén
tang = doi / ké

cotang = ke / doi

2) sin30”=cos60°=1/2
cos30° = sin 60° = —~/3/2

tang > tant
3) tan(atb)= e
| Ftanatan b

sin(a +b)
4) tana+tanb=——
cosa.cosh

CAU VE

Sao di hoc

Cur khéc hoai
Théi dirng khéc
Cé keo day

Sin ba, cos sdu, nira phan
Cos ba, sin sdu, nia lan cin ba.

Tang tong (hiéu) thi liy tong (higu) tang
Chia mot trir (cdng) vai tich tang ra lién.

Tang ta cong v&i tang minh
Bang sin tong déi lira chia cos minh cos ta.

MAI THY
(IA Nguyén Van Tréi, dp 2, TT Long M7,
Long My, Hiu Giang)

@ Song song voi duong kia. Tir d6 tim duong
thing vudng géc voi mat phang va suy ra
cich xdc dinh dudmg vudng gée chung. Cach 3
chon hé vecto co s gom goc va ba vecto
khong déng phing, chi rd tinh chit co ban cia
hé d6. Trong bai nay ta chon géc la A va ba
vecto co so la E’:E, Eﬁzg _A-E=E Vol
tinh chat lal=Ibl=Icl=a, ab=hc=ca=0.
Cdch 4 cing tuong tu nhu edch 3, ngoai viée
chon h¢ toa dd nén "Sb héa" cdc dir kién dé
viéc tinh todn dugc dé dang.

Sau ddy la mot sb bai tap dé ban doc thir
nghiém.

TOAN HOC

30 * CTuditpe S6 395 (5-2010)

1. Cho hai hinh chr nhat ABCD va ABEF
khong cung trong mdt midt phiang. Géc nhi
dién tao bai hai mat phang (ABCD) va (ABEF)
bing 60° canh AB = a, AD = AF = av/2.

a) Chimg minh duong thing AC vudng géc
voi dudng thing BF.

b) Xdc dinh va tinh d6 dai dudng vudng géc
chung cua AC va BF.

2. Cho hinh chép S.ABC. Diy ABC la tam giic
vuéng tai B. Géc ACB=60°, canh AC = 2a,
canh SA vudng géc vii ddy. Canh SB tao vai ddy
mdt géc 60°. Xdc dinh va tinh d§ dai duong
vuong géc chung cia AB va SC; AC va SB.

https://tieulun.hopto.org
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Cuie thi

BRI ARG LD - BIA M1 TRON 1990 TUH)

LTS. Cac ban than mén!

Dé hutng t6i Dai LE ki nigm 1000 nam Thang Long — Ha Noi, Téa soan Tap chi Toan
hoc va Tubi tré 16 chire cudce thi Mieng Thang Long — Ha Néi tron 1000 tudi cho céc
ban yéu todn trén khip mién dat nuwoc. Cudc thi dugce chia lam ba dot, méi dot gém ba
bai dé vui, ln leot dang trén céc s6 bdo thang 5, 6, 7 ndm 2010 va thoi han nhan bai
gidi méi dot theo thir t 1a ngay 15 cia cdc thang 7, 8, 9 ném 2010. DAap &n va nhan xét
cua tirng dot lan lwot déng trén céc sb théng 8, 9, 10 ném 2010. Trén sé bdo théng
10/2010, sé déng danh sdch cdc ban doat gidi cude thi. Chic céc ban may mén.

POT 1

Bai 1. XAC PINH VI TRi

Cho mét bang ké 6 gf"am 100 hang dugc danh
sO thur tu tir trén xudng dudi va 100 cft duge
ddnh s6 thir tur tir trdi qua phai (hinh v§).

Xép céc chi cdi ciia cum tir THANG LONG
vio cdc 6 con tréng theo hinh xody trén d¢
bat ddu tr 6 (1, 1) lién tuc tir trdi sang phai va
tir trén xudng dudi (theo chiéu mii tén). Hoi
chit G cudi cing ctia cum tir thir 1000 nim &
hang nao va cdt nao?

g Th ok

Bai 3. NHUNG TEN GQI CUA HA NOI

1 - 99 100 )
s Nhan dip ki niém 1000 nam Thing Long -
1| —» ; - Ha N1, moi céc ban tim hiéu vé nhiing tén
s ¥ goi cua Ha Noi duoc ghi trong sir sdch tir
2 =i | — \ . H
“1 4 | | thoi xua dén nay.
By s b T R Cdc ban hay dién mot sb tén goi dé theo
P U B QI TS hang ngang va cot doc vao_cic & tring ¢
oo b - hinh bén va cho biét thém mai 1én goi dé cé
""" Bl tir thoi ki nao?
&9 T : | e
I “"':'"_ v
100 w4— 0

PHAM VAN KHANH

Bii 2. NGAY NAO TRONG TUAN LE?
Béng suy luan (khéng xem lich), ban hiy cho
bict ngdy Dai L& ki niém 1000 nim Thing
Long - Ha Noi 14 ngay nio trong tuan 187 Biét
rang ba ngay chu nhat trong thing 10 nim
2010 duge ghi bai ba s6 nguyén t.

THANH LOAN

51

VAN KHANH

P TOAN HOC
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) Tap chi TOAN HOC va TU0I TRE

!/ Mathematics and Youth Magazine

XUAT BAN TU 1964

S6 395 (5.2010)

Toa soan : 1878, phd Giang Va, Ha Nai

DT Bién 1ap: 04.35121607

BT - Fax Phal hanh, Tri su ; 04.35121606
Email: tlapchitoanhoc_tuoilre@yahoo.com.vn

BAN CO VAN KHOA HOC

GS. TSKH. “J(‘UYE.N CANH TOAN
GS. TSKH. TRAN VAN NHUNG

Tong bién tdp : PGS. TS. PHAN DOAN THOAI

7S NGUYEN VAN VONG
GS. POAN QUYNH
PGS.TS. TRAN VAN HAOQ

CHIU TRACH NHIEM XUAT BAN
Chii tich Hoi déng Quin tri kiém
Téng Gidm déc NXB Gidg duc Viét Nam
NGUT. NGO TRAN Al
Pho Tang Giam doc kiém
Tong bién tap NXB Gido duc Viét Nam
TS NGUYEN QUY THAQ

HOI PONG BIEN TAP

Thir ki Toa soan .

Phd Téng bién rdp : TS. PHAM THI BACH NGOC

ThS. HO QUANG VINH

TS. TRAN BINH CI-IAU ThS. NGUYEN ANH DUNG, TS, TRAN NAM DOUNG, TS. NGUYEN MINH BUC, TS. NGUYEN
MINH HA, T5. NGUYEN VIET HAI, PGS. Ts. LE QUDC HAN, ThS. PHAM VAN HUNG, PGS. T§5. VU THANH KHII:'T
GS. TSKH. NGUYEN VAN MAU, Ong NGU‘:"EN KHAC MINH, TS. TRAN HOU NAM, PGS. TS. NGUYEN DANG PHAT,
PGS. TS, TA DUY PHUONG, ThS. NGUYEN THE THACH, G5. TSKH. DANG HUNG THANG, Ths. v KIM THUY,

PGS. TS. VU DUONG THUY, GS. TSKH. NGO VIET TRUNG,

i
(10

TRONG SO NAY

Danh cho Trung hoc Co s6 — For Lower
Secondary School

Cao Quée Cuong — Hé phuong trinh cd
chiia tham s6.

bé thi vao lép 10 chuyén todn Trudng
THPT chuyén Quang Trung, Binh Phudc
nam hoc 2009 - 2010.

Pham Thi Bach Ngoc — Lé tuyén duong
khen thudng Cubde thi Olympic toan Ha
Néi mé rong 2010.

Chuin bi thi vao dai hoc — University
Entrance Preparation

Huwnh Duy Thuy — St dung dao ham dé
gidi cac phudng trinh, bit phudng trinh,
hé phudng trinh chiia tham sé.

Thur sire trude Ki thi — Pésol

Ban doc tim toi — Reader's Contributions

Nguyén Vin Linh — Mgt cach ching
minh cac dudng thang dong quy.

Bién rap : NGUYEN THANH HéNG

Tri su, phat hanh : NGUYEN KHOA DtéM VU ANH THU

@

Q
o

©06

Dién dan day hoc toian — Math Teaching
Forum

Trin Xudn Dudong — Cach tinh déi véi
mot ldp tich phéin dic biét.

Dé ra Ki nay — Problems in This Issue
T1/395, ..., T12/395, 1.1/395, L2/395.

Giai bai ki trude — Solutions to Previous
Problems
Giai cac bai clia s 391.

Nhiéu cach giai cho mot bai toin

Pham Bdo — Vé mit bai toan xac dinh
dudng vudng chung cua hai duong chéo
nhau.

Cau lac b — Math Club

Cudc thi Mimg Thiang Long — Ha Noi
tron 1000 tuoi, Por 1.

MT!'hu{:': MINH THG
Ché'bain : NGUYﬁNTHI c)ANH
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XIN TRAN TRONG GIOI THIEU CUNG BAN PQC

O pHien BAN CAdén doi @6
CUA VUA LY CONG UAN

Pay la an phdm chéio mung Pai [& Ki nigm 1000 ndm
Théing Long - Ha N&i cia NXBGD Vigt Nam. Phién béin
dugc trinh bay béing ba tho tiéng trén chét ligu gidy do
kich thuéc 21 x 100 cm. Nguyén bén tiéng Han duoc thé
hién b&i nét bit tai hoa cla nhé thu phdp Nguyén Van
Bach. Mdt con lai la bén dich Tiéng Viét va Tiéng Anh.
Bén Chiéu st dung hoa van lé dé va hoa véin réng thei L.
Phién ban duoc thigt k&, trinh bay dep, cé hép dyng rét
trang trong.

Gié logi cé hép dung la 200 000 déng, loai 6 Ui dyng
la 136 000 déng.

& TAP BAN PO LICH SU - TRUNG HOC €O 56

Péng chu bién: Phan Ngoc Lién, Trinh Dinh Tung, Nguyén The Hiép,
Nguyén Quy Thao, Nguyén Thi Héng Loan.

Sach gém 80 trang, khé 42 x 59 cm, gié 600 000 déng.

< TAP BAN D6 DIA LI - TRUNG HOC €O 56

Péng chu bién: Nguyén Quy Thao, Nguyén Tran Cau.
Sach gém 80 trang, khd 42 x 59 cm, gié 550 000 déng.

Day la hai dn phdm chétluong cao duoe xuéitban chéo mung Ki niém 20 ném
thainh lap Céng ty CP Bén dé véi Tranh éinh Gido dyc coa NXBGD Vigt Nam.

Véi 1ap thé téc gia cb kinh nghlem vér tam huyét, hai tap ban dé duoc bien
soan céng phu, b8 cyc var sdp xép bam sat chuong trinh va sach gido khoa
hign hanh, duoc trinh bay khoa hqc hép dén, sinh déng trén gidy couché
2009/m2 kich thuéc 42 x 59cm; gilp céc th:’iy cd gido, hoc sinh, sinh vién vira
néim duoc mét céch hé théng kién thice Lich si, Dia li, vira gitp viéc khai thac
bén dé trong gidng dayvﬁ hoc tép duoc thuan lcn vé hléu qué.

“'_’"”i’"ﬁ_ 3"
5 i

o

Cac thay ¢ gido, cac em hoc sinh va ban doc ca nudc ¢é thé tim mua cac in phdm E
trén tai cac nha sach cia NXBGD Viét Nam (http:/www.nxbgd.vn) va Cong ty CP E
Ban dé va Tranh anh Gido duc (http:/www.bandotranhanh.vn). ;
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® TUYEN CHON THEO CHUYEN DE TOAN HOC VA TUOI TRE,
Quyén 1 - Tap thé tac gia, 300 trang, khi 19 x 26,5 cm. Gia bia : 47.500 dong
Quyén 2 - Tap thé tac gia, 252 trang, kho 19 x 26,5 cm. Gia bia : 30.000 dong
Quyén 3 - Tap thé tac gia, 252 trang, kho 19 x 26,5 cm. Gia bia : 34.000 dong
Quyén 4 - Tap thé tac gia, 200 trang, khd 19 x 26,5 cm. Gia bia : 38.500 dong
Quyén 5 - Tap thé tac gia, 240 trang, khd 19 x 26,5 cm. Gia bia : 42.500 déong

@ AN Sau pjN# Ui PTOLiME
Tac gia: Lé Quﬁc Han, 164 trang, kho 17 x 24 cm. Gia bia : 21 500 dong
@ CAC BAI THI OLYMPIC TOAN TRUNG HOC PHO THONG VIET NAM 1990-2006

Tap thé tac gia, 284 trang, kho 17 x 24cm Gia bia : 39 500 dong

® 45 ﬁE THI TOAN CHON LOC CAI’ TRUNG HOC CO 0 (2005-2008"
Tép thé tac gia, 180 trang, kho 17 x 24 cm. Gia bia : 29.500 dong

@® CACBAI TOAN CHON LOC 45 NAM TAP CHi TOAN HOC VA TUO! TRE
Téap thé tac gia, 300 irang, khu 19 x 26,5 cm. Gia bia : 48.500 dong

. TOAN HOC VA 'I'I.IOI TRE TRON BO NAM 2009. cia via : 32.000 déng

_ . o g e
B dosau e i | | CACEAITHI
SAU DINH LI | 1 o i CAC BAI TOAN
PTOLEME 8 OLMPIC TOAN| 3 CHON Loc
i 3 it o) ] OAN CHON LOC 45 nam TRAP CHI
: — : :ip'mwauu-:coso Toan hoc v Tuiil ire
¥ | S
S :

Cac ban £ thé mia c4c an pham trén tai Toa soan, cac co s buu dién, cac Cang ty Sach - Thiét bi truéng hoc d cac ﬂla
nlumng, £ac ciia hang sach cia NXBGD Viét Nam. Cac Jon w1 mua nhiéu Xin gdi phiéu dat mua sach (cé ki tén dong dau)
W ioa sean theo dia chi: TAP CHi TOAN HOC VA Tllﬁl TIIE 187B GIANG V0, HA NOI

Dé hiét thém chi tiét xin lién hé vai Toa soan: BT - FAX : 04.35121606. Emall : tapchitoanhoc_tuocitre@yahoo.com.vn

https://tieulun.hopto.org





