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Bing phwong phép h; dai s0 ta d& dang

chimg minh duge tinh

Tinh chét. Cho hé phwong trinh
ax+bhyy=c

vﬁix,ylﬂeﬁcﬁns&; ay, b, q, a;, by, e, 14 céc

tham s6. Néu a,b, -azbl # 0 thi h¢ PT (*) co
nghiém duy nhat
i b, —c,b
J ﬂlbﬂ g ﬂlb:l_ (t*)
a,C5 — d,C,
p=
—a,b,

Nhvr vay x va y déu biéu thi qua cic tham s6
b hé thie (**).
Dodénéuh‘&nghﬁtm&nuuhmhéthuc béc
nhét dé1 vdi hai 4n nao do thi ta ¢o6 theé dp dung
két qua trén dé gidi quyét bai todn. Sau day la
mdt s6 thi du

* Thi du 1. Cho x, y, m ld cdc 56 thiee thod mdn
(mx + y=1I

3 Em (1)
xX—2imy =

m + 1

Chimng minh rang x* + y* =1.

Lot gigi. Ta coi (1) la hé phuong trinh béc
nhithalﬁnxyvmmléthamsé Khi déx va y
deu biéu thi dugc theo m. Thét viy, do

—a,b, = m(—2m)—1.1=-2m> —10

nﬁnﬁpdungcﬁngﬂlim(“}lacé
Zm
1.(—2m) — N |
o ) m #1 __2m
| 2m? —1 m® +1
2m’
m. 3 —]] )
y=—2 +1 =l—m :

e 2m ]-.m" 2_m4+2n-12-|—1_
dd [,,ej[:ﬂ] g LD

* Thi du 2. Cho x, v, z Id cdc 56 thue thod man

(1)
ﬂ‘rf’r gid tri lom nhét v @ia fri nho nhét cia
vieu thee P = x(1+ z),

meTaglﬁmsﬁh&mblﬁthuchﬁng
céch bién d6i (1) v& dang hé phwomg trinh béc
nhit hai 4n x, ¥ v6i z 14 tham s6, duoe

zx+(z+2)y=1
(2z +Dx+(z+3)y=2.

Vi aby-ah =2(z+3)-(2z+1)(z +2)
=—z>_2z-2=—(z+1)°-1%0

nén ap dung cong thirc (**) ta cd
’I=1.(3+3)—z(;+2_)_ z+1

J 22 -2:0 42542
- z.2- (21’+l)1 1

z2-2x—-2 242232
(z+1)*
(z+1)* +1)°

<7 (417 +1).

[xz+yz+2p =]
|22z # yz + x +3) = 2

. Do

Suyra P=xy(l1+2)=

((z +1)2 =1)* 20 nén (z+1)°

Mt khae (z +1)” = 0, nén

2
(z+)” .1 Vay GTNN cim

(z+1%+1)y 4
P13 0 khi vachi khi (x; y;z) = (0; 1; =1);

0<P=

GTLNcua P la I_Il khi va chi khi

1 1
(I;.F;-z) € {(Eii:ﬂ)r T#Er_
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*Thi dy 3. Cho x, y la cdc 56 thuc thod mén
Bx+7y+1)? +(x+4y+1)* <9.
16
c-
Léi gidi. Do 3x+7y+1 vax + 4y + 1 1a cac
biéu thitc bic nhét dbi véi x, y nén dé don gian
gia thiét ta coi 2 bidu thie 1An hugt 12 g, b thi x,
y déu biéu thj duge theo a va b,
Thit viy: Dt 3x+ Ty + 1 =g x +4p+ 1 = b,
ta c hé phuong trinh bic nhét hai 4n x, y sau
3x+7y=a-1
2 (1)
x+4y=>56-1
Do 3.4-1.7=5#0 nén ap dung cong thirc
(**) thi h¢ PT (1) ¢6 nghiém
o da-T7b+3

3
_3b-a-2
y_ 5 .

Chimg minh rang -‘-51-‘-‘- <x+y<

Ja—-4b+1
5 .

Khidotach a* +b* <9, x+y=
Miit khéc, ta luén ¢6 0 < (mg — np)*

& (mp +ng)* < (m” +0”)p* +4°)

& mp+ng < \J(m®* +n")p* +¢*) @
Ap dung BDT (2) ta cb

32-48 <3 +(-4)*)(@’ +b*) <4259 =15
< -15<3a-4b<15. Suyra

4 15+ 3a—4b+l_15+1 16
R W B
*Thi dy 4, Giai hé phwong trinh

Jx+2y 1) +4)Q2x=p+5) =1

JEx+2y+142J2x -y +5
S5x+11

Léi gidi. Tathy x+2y+1 vd 2x—y+5 1A

céic biéu thirc bic nhit déi véi x vi y nén co
the gidi hé phuong trinh bang cach dat

JE+2y+1=a20, [2x-yp+5=b20

khi d6 x, y déu biéu dién dugc theo a va b.

Ta c6 hé phwong trinh béc nhét hai én x, y

=9x—-2y+21.

r

JI:_u:'.'3+2cﬁ*2—11
+2y+l=a" -
X+2y a;‘:’” 5 52 )
2x—y+5=>b 2a° -0 +3

5

Dodé Sx+11=a%+2b%,

Ox—2y +21 = g’ +4b”.
Thay vao hé phuong trinh d4 cho ta duge
a* +4b° =1
a+2b
La® +2b°
ﬁqa3+4b’ =1 -
a+2b=(a" +2b*Xa* +4b*)
Nhén vé viri vé cdc phurong trinh ctia hé (2) duoc
(a+ 2b)(a® +4b°) = (a* +2b*)a® + 4b*)
< ab(a—b)a—-2b)=0
<> a=0 hodic b= 0 hodac a= b hodac a=2b.

Thay timg truwdng hop nay vao hé (2) ta duge
nghiém (a; &) &

o e L)

Vi (@; &) tim duge thay vao hé (1) ta duge
cée nghiém (x; ) cia hé PT dd cho l1a

[d;u- 3~5‘%},(—2; 0,

-
27 1 3 i'343
(&—11. d;+3} [d;—lil m+3] .
-0y . 4 F 5 ]
* Thi dy 5. Gidi hé phuong trink
(I+.}')\‘Iz +7T+y Zy?' +1 :xy+2y2

| £ X +71 (x y}«./Zyl +1=3xy- x°.

Loi gidi. Ta c6 thé dura h¢ phrong trinh i cho
v& hé phuong trinh béc nhit véi hai 4n méi

béng céch dit NxZ+7 =1 J2y2+l =V

(x+ p)u+ yv = xp+2y° o
2xu+(x+y)y=3xy —x°

A

=a’ +4b*

-

(Xem tiép trang 14)
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Huidng din gidi BE THI CHON HOC SINH GIOI MON TOAN LOP 9

TiNH BiNH DINH

NAM HOC 2012 - 2013

: 1 1
Blil.a)d= TR —

S ﬁ+32+73 ﬁ—JZ—ﬁ
" V2 " 2 = 2 i

2+(1+v3  2-J(1-3¢ 3443 3
_p I3 _ 5

—ag =

b) Dt S = x + y, P=xy, HPT dd cho trd thinh
{S=-2P=11 m{suzs—m—sﬁﬂ (1)

S+P=3+42 = |§+P=3+42 (2)
Phuong trinh (1) ¢6 A’ = 2(2V2 +1)* nén ¢b hai
nghiém 1& S,=3++2;5,=-5-12, thay vio
(2) ta tinh duge B =3J2; P, =815V2.
Nhw vy x, y 14 cic nghigm clia cdc phuong
trinh béc hai # -~ Sit+ P, =0; £ — Syt + P, =0.
Phuong trinh déu c6 hai nghiém # =234 =3
¢con phuong trinh sau v6 nghiém,
Viy h¢ phuong trinh d& cho ¢6 nghiém (x; )
12 (v2;3) va (3;V2).
Cilu 2. a) Theo nguyén li Dirichlet, trong 8§ s6
ti nhién bt ki ludn tdn tai 2 sb tu nhién c6
cting 80 du trong chia cho 7, do d6 hiéu
ciia 2 80 ndy chia hét cho 7. Goi 2 s6 d6 la
abc va xyz. Hai sb ndy viét lién nhau ta dugc sb
abcxyz. Ta s& chitng minh abexyz : 7. Thit vy
abexyz =1000abe+ xyz =1001abe — (abe —xyz).
Do 1001abc : 7: (abec — xyz) : T=>abexyz = 7.
DeTachxr'+y —xy=4xy=x+)y 4;
P=X+y 2y +y 2207 +y - 4)
& &* +* < 8. Diing thirc xdy ra <> x =y =12,
khi 46 P dat gié tri 16n nhat bang 8,

s Taco X'+ )" — xy=4 {::uy=(x+y)1_4;

3
L

)
3

8
3

Pang thirc xdyra &> x=—y = :I:%.

Khjdﬁpdmgiauinhanhéthangg.
Bai 3. a) Ph trinh hodnh d§ giao diém
(néu cd) ciia hai 6 thi () va (P) 12
P=mx le+mx 1=0 (*)
Phwong trinh (*) ¢6 A = »” + 4> 0 v6i moi m
nén (*) ludn cO hai nghiém phén biét = dpem.
b) Goi x1, x; 14 hai nghiém cia (*). Theo h§
thirc Vieteta cox + 2= m; x1x2=1.
Suyra (x+x)’ 4oaxs=m"+4
SEi-nf=m+424 |x-x|>2
(dang thirc xay ra < m = 0).

Bai 4, Goi.F, X lin .
wotltung didm - 7 /1N TN
cua AC, AD; Gla  / ﬁ' N X\
giao diém ciia [ bl .h:‘\{\;\i" \
CD, BF thi NN
Ak —— s N\
ciia AABC; CK, \< il xy
DF diqua E. B €
Tacb CE_CG_2 S~—

CK CD 3
= EG /| AB. Mijit khéc, D 13 trung diém cia 4B
nén DO | AB. Suyra DO L EG. (1)
Vi A4BC can tai 4 nén 4, O, G thing hang,
ta chimg minh duge GO L DE. (2)

Tir (1) va (2) suy ra O 12 tnye tdm cia ADEG,
suy ra EO L CD.

Bal 5. a) Tt gide CPOD 12 tir gide ndi tiép do
ADC =CPQ (= CBA).

b) » Durdmg trdn ngoai ticp ACDP ciing 12 dudmg
trdn (E) ngoai tiep tir gidc CDOP. Goi I, K 12 giao
diém cia (E) vai dudmg thdng AB. Tir tinh chét
ciia tir gidic ndi tiép ta cd A4IC «» AAPK (g.g)

A _AC o Jrax=dcar [)

AP AK e

Trang 3 - TH&TT 440
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(Thei gian lam bai: 150 pﬁlm)

Bai 1. a) Tinh gi4 trj cla biéu thire
M=(x-y) +3x-y)xp+1)
bift x=3B3+242 —PB-242;

y=N7+12"2 -17-1242.

o 2x x
R = T I TS
Bai 2, a) Giai hé phuong trinh

X2+ yi43=4x
+12x%+ y° =6x2 49,
bjmmsémnhéna b, ¢ phin biét sao
chnblmﬂnmmnhﬁnglémMﬁn
Pz{ab D)(be—1)(ca—1)

abc
Bai 3. Tam gidc ABC c6 chu vi bing 1; cde

canh a, b, ¢ thod min ding thic
a b c

-t
3

=3
l-a l b l-¢c. 2
ChungmmhtnmglicABCd'éﬂJ

Bai 4. Cho tam gidc ABC vudng can tai 4. Goi
D 12 trung diém cta canh BC. Liy diém M bét
ki trén doan AD (M khéng trang voi A4), Goi N,
P theo thi tir 14 hinh chiéu vuéng géc cia M
xuong céc canh 4B, AC va H 1a hinh chiéu
vudng géc ciia N xudng dudmg thing PD.

a) Chirng minh AH vudng gbc v&i BH.
b) Pudmg thing qua B song song vé&i AD cit

drong trung true ciia 4B tai /. Chimg minh ba
diém H, N, I thing hang.

Bai 5. Céc 86 thyc duong x, y, z thoa man dicu
kign x + y + z = 1. Tim gi4 tri nhd nhft
cua biéu thirc
H= X - 4 + z ;
¥ ty) (P+2Ny+z) (@) z+0)
LE BA HOANG
(Phong GD-DT Héng Link, Ha Tinh)

AEES AR EEEE RS RE BEE AFEEEFEEE N RAEEEERE AEEEEAEB AEEFEIEE IR EEEEEIRN IR I e ERREEIR A EEREES

Mt khac A4BP vudng tai B, suy ra

ACAP = AB* = 4R* (2)
Tir (1), (2) suy ra ATAK = 4R°® (3)
Tuong ty ta ¢6 AOIC ¢ AODK (g.8)

= OIOK =0COD=R*

= (A0 - ADAK - A0) =K

= (R—ANAK - R) =

= R(AK + Al — AlAK - R* = R?

=> R(AK + Al) - 4R’ = 2R’

= R(AK + AF) = 6R* = AK + AI = 6R (4)

T (3) va (4) suy ra dO dai cia 4J, AKX

(Al < AK) 14 cée nghiém cha phurong trinh
X —6Rx+4R =0 & x1.2=3R=£ RS,

Do d6 Al = (3—J5)R; AK = (3+J5)R, suy ra

I vA K 13 hai diém ¢6 dinh thudc tia AB.

e Vi E cich déu 7 va K nén E thubc dudng

trung trye (d") cia IK, (@) ¢b dinh, (&' / d).

Goi I 14 giao diém clia (d") véi tia 4B, ta cb H

12 trung diém cua JK nén
AH:AI;A.K:G—*JE)R;(HJf}RﬂR

—>BH-=AH - AB=3R-2R=R.

Viéy khi dwdng kinh CD cia (O, R) di ding

(CD khéng triing véi AB) thi tim  cia dudng

trdn ngoai tiép tam gidc CDP di déng trén

dudng thing cd dinh (d) // d di qua diém H

nim trén tia di clia tia B4 va BH =R.

BUI VAN CHI
(GV THCS Lé Lgi, TP. Quy Nhom, Binh Dinh)

Trang 4 - TH&TT 440
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hing ta biét ring, nhimg nim gin ddy
?céc dang todn vé elip thudmg xuft hién
trong @@ thi tuyén sinh vao Dai hoc va Cao
dang. Lugng bai tip vé nllp !:lrl:mg doi Pl:mng
phi da dang, trong pham vi cta bai viét nay,
chiing t6i dira ra mot 86 dang todn vé elip co
kém theo thi du minh hoa.

1. TOM TAT LI THUYET

Trong mit phéng toa 46 Oxy, cho elip () ¢6

phuong trinh (PT) chinh ti¢
2 2
WY

a’ bz
+ Toa dd cac dinh:
A (=a; 0), 4;(a; 0), B (0;=b), B, (0;b).

=1 (a > b>0). Khidé

+T§msaie=§{l.

+ Toa d6 céc tiéu diém
F(-¢;0), F,(c;0), ¢* =a* -0,

+ Phuong trinh hai dudmg chudn x= tg = iéi

+ D0 dai cac truc: truc lon 2a, truc nho 2b.
+ Goc toa 46 O 1a tim doi ximg cia (E). Cic
truc Ox, Oy lahai truc do1 xung cua (£).

2. CAC DANG TOAN THUONG GAP

DANG 1. Xéc dinh cic yéu t0 cia elip

*Thi du 1. a) Xdc dinh tog dj cac dinh, tog
do cac tiéu diém, phwong trinh hai dwong
chudn va tinh dp dai edc truc elia elip

p 2
L T
(E): ~100°

25 &
b) Trong mdt phang véi hé toa dg Oxy, cho elip
.. ¥
W
(E):
a’ bl
Tinh tém sai cua (E) biét khoang cach gita

hai dinh trén hai truc bang d6 dai tiéu cur

= | (n}b}{])

CAC DANG TOAN THUONG GAP
\?25@@

NGUYEN QUANG THI
(GV THPT Bao Lc, Lam Pdng)
Lot giai. a) Taco
2 2 2 2
X ¥ =L X ¥ ;
25+ n wﬂﬁ_l_-l-_l._ 1. Khi do
g3 25
az-ﬂl a--nl J21
D MR T
b =E b=3
+Tuadocacdmh

Chohagin} (o) (o3

+Toadﬁeﬁcﬁéudiémﬁ(--% JFZ[{;[ J

+ Phuong trinh hai dudomg chuén

a 5\/_
X =t =
e 42
+ D§ dai céc tryc:
2

Truc lom 2a =1, truc nhé 2b =3

b) Léy cic dinh trén hai tryc 13 45 (a;0),
B, (0;b). Theo gia thit tacé A,B, = R F,
2

SRR EE S + b = dc

= 2a* =5¢° © a* =—§—~c2.
2 2
Do dd ¢ =< = ; =§.V$ye=@.ﬂ
a 2
-2"4‘;"

DANG 2. Lip phuong trinh chinh tic cua
elip dwa vao mit s dicu kién ciia bai todn

®*Thi du 2 Ldp phuong trinh chinh tdc clia
elip (E) biét rﬂng

a) (£) co mot dinh A(=3; 0) va (E) rfé;u Xuc vaoi
duomg thing (d):4v3x +5y—40=0.

Trang 5- TH&TT 440
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b) (E) ¢6 mgr dinh la A (=5;0) va phuong
trinh ducng trom (C) ngogi tiép hinh chit nhdt
Ca §d co dang x* +y1 = 34,

Léi gigi. a) Tacd a =5—= b* +c* =25.

Do (£) tiép xic véi (d) suyra

(4.5)‘ 5% +528% =40° = b* = 16.
Viy phurong trinh chinh tic ciia () 13

IZ yi i

25716
b)Tacd a=5 vadiém (5:56) € (C)
=5 +b* =34 b? =9,
2 -

VinTthinhlécm(Ejlhu+%—l o

DANG 3. Tim tog 8§ @iém M trén elip théa
man diéu kign ndo db

*Thi dy 3. a) 7im tog df diém M trén elip
(E): 9x* +25y° =225 sa0 cho ME;, —=2MF,
(K la tiéu diém bén wdi, F, la tieu diem bén
phai cua (E)).

2y

b) Tim tog dg diém M trén elip (E): —+-- =1

biét M rhin hai neurftmmmlgm IZ{J“‘
Lo gidi. a) Goi diém M (x,, y,) € (E), suy ra

9xz + 258 = 225 (1)
Ta cdé MF =u+£xn =5+§x{,,

a

c 4

Theo gia thiét MF; = 2MF,

4 4 25
& 5+5% _2(5-§ ]::;x[, =5

iJ]l?

Két hop voi (1) suyra yy =+~

Viy 6 hai diém cin tim 13
MI[ZS Ju_] M{Wm—?}

b 4 4
b) Goi diém M (xg, ) € (E), suy ra

2
%5 .
T+T'1 (2)

Piém M nhin hai tiéu diém F;, F dudi mét
g6¢ 120° nén theo dinh I cdsin ta cb

FFE = MF? + MFE — 2MF,MF, cos120°,
Wi FF = Qof =32 MF =3+ 232 x,

22 310

M =3-T.ta.5uym X =iT*
Thay vao (2) ta dugc _}h=i§.
Viy c6 bon diém cén tim 12
YExE)

4 ° 4

*Thi dy 4. a) Tim tog dp cdc diém A va B
thuge elip (E): o =1 ¢6 hoinh d
diromg sao cho tam glm, OAB cdn 1gi O vd c6
dién tich lém nkéi.

b) Lim hai diem M, N trén elip (E): % 4 % =]

sao cho tam giac AMN vuong can tai A (voi A
1a mdt dinh cita (E) ¢6 hodnh @) duong).
Lot gidi.
a) Goi A(xg; ), B(xg; yp), theo gié thiét ta
O xy=xp>0va yg=—yy. Tachd
1
Sous = —AB.d(G AB) =|x4.y 4]
y_.{ =1

—ZJIZ yi g't..l d

(ﬂmoBBTCauchyvﬂduAE(E)) Sy on
ﬁ—[——"i:l .td Ji

maxSop =146+

_Yi e =i%

l.
Vv A V2;—
o 2

hofe 4| N
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b) Ta c6 dinh A(4;0). Xét hai diém M, N
trén (E) sao cho tam gic AMN vudng cin tai A.
Suyra M (xo;_l’u)- N (%03-%o)

}’n_
va 16 4 I (BK xy =4).

Taco AM =(xg—4;¥p), 4N = (x5 —4—yp)-
Do d6 AM.AN =0 (%, -4)" - yg =0.

Tacohg¢{ 16 4 = <
(-4 -y =0 |n=t5.

12 3 12, 8
12 8) B2 8
holic M(-—- —TS-J N(T’?)' a

DANG 4. Chimg minh tinh chiit ciia dudng elip
*Thi dy 5. Trong mat phing toa df cho elip

y. 2
(E): = 1. Hai diém P va)Q trén (F)

.

9 4
sao cho tam gidge OPQ vong tgi O. Goi K ld
hinh chieu vuong goe eia O trén PO. Ching

minh rang khi P va Q b,dmla:!{chﬂyﬂ'en

mpt dwong tron tim O co dink va viét phwomg

trinh dwong tron 40.

s Néu P v O trung vén cac dinh cua (£) thi
1 1 - - )

OPZ +OQ2 —E'FE:E.
o Xét Pva QO khdng tring véi ¢dc dinh cia (E).
Gi4 sir PT ciia dudng thing OF 18 y = ke, thi PT

cﬁadtrémgﬂ]ﬁngagliy=—%x(k¢ﬂ).
Toa d§ cha P la nghi¢m cia h¢

236

= 2

o1 4+%
7 -

36k%
4+9k°
36(1+ k%)
4+9k*
Toa d6 cia 12 nghiém cia hé

A

= k
¥ 9P
9" g~

= OP? =

[ 2
. % & Iz_:f:k?
x? y” = {z_ 36
574 " “orar?
_36(1+&%)
e
1 130+k%)
orz GQ’ 36(1+ &%) 36
Vay voi moi P, O thufe (E) (OP L 0Q) thi
1 [ 18
0P’ 00> 36
Mt khic, AOPO vudng tai O ¢6 OK 1a duimg
cao, 0 L 1 1 W 18 .z 36
; “oF o % B
Vaygxﬁmu&nmguﬁu(qmam

6 =_
thR=E nﬂh(amerf .Q

DANG 5. Viét phuong trinh tiép tuyén véi elip
* Thidy 6. Thfmg mt phang tog d¢ Oxy, cho

elip (E). rl h =1 (a>b>0). Viét phuwomg

trinkh dép tuye:n (A) véi (E), biét (A) cat cde
dwong thang x=+ta tgi P, Q sao cho tam

gidc FPQ c6 dién tich nhé nhat (F la tiéu dié"m

bén phai cua (£)).

Léi gidi. F o6 toa dd (c; 0). Goi M(:co;yﬂ) la tigp

diém <a), suy ra(A) co PT =],
(x| <a), suy ra (A) az 53

Do (A) céit cac dudmg thing x =+ a tai Pva O,

suyra

A2 2o

Ta co YpYp = bzl ﬁ=(ﬂ"ﬁyP)i

FQ=(-g—c;y9} vi F_'PE=0: suy ra AFPQ)

1

vudng tai F. Do dé Sprp =EFP.FQ

1
:EJZF' +{a +.|:‘:)z yp +(a -c}z Y-
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e 200, TRUOC KI THI

Pk sO 6
(Thed glan idm bat: 180 phid)
PHAN CHUNG

Clu 1 (2 diém). Cho dwimg cong (C,) b

phwong winh y=mx’ -3(m-2)x+m-5
(m 12 tham sé8).

1) Khdo sét va vé 38 thj ham s8 trén khi m=1.
2) Chitng minh réing v&i mgi tham s8 = dwing
cong (C,,) ludn ludn cfit mft dudmg thiing cb

Clud(l dmu). Tinh tich phn

I= Te’(mzx + In({cos x)) dx.
0
Ciu 5 (1 didm). Xét t dién ABCD c6
AB=CD =a, AC=BD=bAD=BC=c¢

dinh tai ba diém c8 dinh. va a® #b° +c* =3.
Chu 2 (1 &%ém). Gii phrong trinh Tim gié trj 1ém nhét ciia thé tich & dién ABCD.
dginr.sin2x.cosdx — tan x.tan2x.cos6x. A 6 (1 &m). Tim gif trj nhé nhét cia bibu
Clln 3 (1 diém), Giidi b phuong rinh Pr— Y S
+31+y =0 mb?_;a;d;:m;i;;m
{«!aumw ST 1m0, i thod i b kit 2.+ b m ade
PHAN RIENG
(Thi sink chi dige chon mit trong hal phin A hogc B)
A. Theo chuwong trinh Chadn B. Theo chwong trinh Ning cao
Cilu 7a (1 diém). Trong mit phing v&i b tryc  Chu 7b (1 diém). Trong mit phing v6i he trye
tog 40 Oxyp cho tam gific ABC b dink A(L; 2),  tog & Oxy, cho hai dudmg thing

tong W G(l: 1) Wtho il H(i 1;}
Hiy xéc djnh tog 46 hai dinh B va C cla
tam gific ABC.

Cin 8a (1 diém). Trong khdng gian v&i h trye
toa 80 Owxyz cho tam pific ABC véi
A(L0,0), B(3,2,2), C(-2,0,3). Lﬁpphwns
trinh mit céu (C) di qua 4 va lin hugt cft hai
canh A8, AC ciia tam gide ABC tai hei diém £,
Fsao cho AF =3, AF =42,

Clu 92 (1 diém). Goi E 13 thp céc 56 ty nhign
c6 ba chir s abe (2 #0) sao cho ba chif sb
a, b, ¢ khic nhau theo thir ty d6 ting din.

Tinh xéc suit & 13y ra trong tp E mét phin
tir 14 86 chin.

(d):x+y-1=0, (dy):x—¥y+1=0.
Lép phuong trinh dudng trdn (C) oit (d;) tei 4
va (d,) ti hai diém B, C sao cho tam gisc ABC
1 tam gidc d3u o6 didn tich bing 243 (dvd).

Chu 8b (1 digm). Trong khdng gian véi hd
true tog &§ Oxyz cho tam gide ABC ob dinh
A(1;2;0), trong tdm G(L10) v@ trye tAm

Hg % ] Hily xfc dioh tog 46 hai dinh B
va C clia tam gidc ABC.
Chu 9h (1 diém). Gidd phuong trinh

{24— 3;+(2—J§)I=21*‘"-

NGUYEN LAI
(GV THPT chuyén Lseomg Vén Chdnb,
Tuy Haa, Phii Yén)
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HUONG DAN GIAI PE SO 5

Céu 1. 1) Ban doc tir giai.
2) Goi M (x93 1) 12 tiép diém cua tiép tuyen
v6i (C). Yéu chu bai toan tuong duong véi hé

56 goe cia tibp tuyén k = > hode k= —. C6
hai diém thod min d& bai 1A M.(U;E) va

2
. 1)
M2(4I_E *
Ciu 2. PT 43 cho tuomg duong v
2008 x —2 008 X+ 28I X008 x +8in x —eosx = 0
& 2008 xsin® x+28iN0X.008 x+snx —cosx =0

¢ (sinx —cosx)(1-sin2x) =0

= x=%+kn (k e Z).

Cau 3. bit a=-\f2xz+3x+l,b= % +1
thi 26” —a* =1-3x. PT di cho duge viét lai
dudi dang ﬂ—Zf?=—J252 —a*

= 2a° -4ab+26*° =0 = a=5

= x=0; x=-3. Thir lai ta thiy dfy 13 hai
nghi¢m PT da cho.

Céu 4. Tacod

1"

It
2 x 2 Xeos

I—lj. ¢ dx +l ¢ (sin x msr)dx-
0

2 Hill]:+m: 2-0 (ﬂiﬂl*‘ﬂﬂ'ﬂx)z
]
X
e dx
Xét.ﬁ=f
0sm1+msx
Dit u = : v'=¢e"
sinx+cosx’
,  Sinx-—cosx o
=SU =— y=g",
(sin x +cos x)
e* 7 1,2
Khidd I =— 2 =_(e2 -1).
2(sinx +cosx)'? 2( )

3
Ciu 5.0 Ddp s6. Vi yice = 3% (dvtt).

e Dyng hinh binh hanh ABCD, khi dé

d(AB', BC") = d(AB", (BC'D)) = d(4; (BCD))
=d(C, (BC'D)). Vi AC 1 (BC'D), nén goi H 1A
hinh chi¢u ¢ia C lén C'0 (O = AC M BD) thi

av39
13

Bl t 5 <
a b ¢ a+b+c
27

27 .
a+b+c_4t L

d(C, (BCD)) =CH =

nén P24a+b+e) +
(virit=a+b+c>0)

Khio sit him s8 f(z) = 4¢% +$ trén (0; +o0)
ta thily minP = 27.

Ciln 78. Goi A(x4; v4); B(xg: ¥p)-

2

" )
Tix 4, B & (£) suy ra "‘*416’*‘2’ + 24 9”3 =0.

Tir gid thi€t /12 trung diém cia AB, ta ¢6
X4+xp=2 ys+yp=+4

= Xa=%8  Y4—Y8) o Do a6 VTPT

g 9
ciia AB cb top 48 (%;%], hay VTPT ciia AB

12 n(9; 32). PT(d): 9x+ 32y - 73 = 0.

Céu 8a, Khai thic cic gid thiét; Piém M thudc
mit cdu dwdng Kinh AB; M thudc mit phing
trung tryc cua dogn AB;, M € (P), tim duge

2 4 5
e [E“?—E)'
Cén 9a. Goi M(x; ¥) biéu dién s6 phitc z, thi M
thube dudmg trén (C): (x+4)° +(y—3)* =26,

x =—4++/26.sint
ra o
o {y=3+\f2'3.:¢at
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Cadc dang todn ... (Tiép trang 7)

Ap dung bit déing thirc Cauchy, ta c6
(a+< Yh+la-o g 22y{a+) vp{a—o
=2a+c)|ypl {a _"]|YQ| _opt

khi (a+c)2y§=(a—ﬂ]1y%.-=xg=c.

Vay cb hai tiép tuyén

(A):cx—ap—a® =0, (A)):ex4+ap-a’ =0.0
IZ 2

Ap dng. Cho clip (E): 7 +}; =1. Viét

phuong trinh tiép tuyén (A) v6i () biét

(A)cit céc dwdmg thing x =% 3 tai P,Q sao

cho tam gisc FPQ cb dién tich nho nhit (véi

F 14 tiéu diém bén phai cia (E)).

Theo lip lufn trén, ta cd hai ti€p tuyén

(A):45x-3p-9=0, (A,): JSx+3y—-9=0

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

e.- = 2 +37 =51-2426{4sint —3cost) > 51— 104/26.

SO phire céin tim

sm-t+ SO, (i,

Cilu 7Th. Goi vecto phép tuyén ciia CD 13
ii{a; b) (a” +b* > 0) thi

PTcua CD:a(x—-3)+b(y—35)=

PT cua AD: b(x +3)—a(y+1)=0.

Tit d(P; CD) = d(R, AD) suy ra

la +4b| = [2a —3b|, hay a=7h hoic 3a=-b

(Ban doc ti¢p tuc gidi quy&t).

Cilu 8b. C6 hai mijt phiing thod mén dé bai
(R): x=y=0; (B): x—z=0.

BAI TAP

1. mmmmmﬂﬁ&mﬁmmm
nho nhin hai tién diém dwdi mét goe vudng.

2. Lép phuong trinh chinh tic cia (E) cb &6 dai
trye 16m bing 442, cic dinh trén tryc nho va
cdc tiéu diém cia (£) cing ndm trén mét dudimg
trém. |

3. Trong miit phiing toa 46 Oxy, cho ¢lip
(E): ¥* +9y* =9. Tim diém M e (E) sao cho

. 1

1L =8 & Fltienail ,
3, m %(1 > 14 tiéy diém cla (E))

4. Trong miit phiing tog d¢ Oxy, cho elip

IE }IE .
(E): 55+ =1 va Gudmg thing
(d): x-2y+12=0,
Tiin diém M < (&) sao cho khodng céch tir diém
M dén dudmg thiing (d) 12: 16m nhét; nhé nhét.
5. Trong miit phiing toa 46 Oxy, cho elip
(E): x* +2y% =2 vidwdng thing
(d): 3x-2y-3=0.
Dudmg thiing (d) cit (E) tgi hai diém M, N, Tim
tog 40 diém P e (E) sao cho tam gidc PMN cé
dién tich 16n nhét.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Chu 9b. Goi M,F,F, l&n lugt 13 cic diém
biu di&n sb phirc z, -2, 2 thi F) va F; cd djnh.

Tw |z-2+|z+2|=6 ta c6 MK + MF, =6,
suy ra M thudc dudmg elip (E) b hai tiéu diém
1a Fy, Fy; A0 dai trye 16m 2a = 6.

2 2

PT chinh téc cia (%) Ia "’9 +J; =1

hay 5x* +9y* =45,
Pt P =" +y® thi 45-9P = 4x> <0

—> P> 5. Viiy mddun z nhd nhit 12 /5, suy ra
z=-/5 hodc z=—J5i.

PAO VAN CHANH
(GV THPT Trén Quic Tudn, Phi Yén)
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rong ki thi IMO 1976 ¢6 mot bai toan dy

tuyén khé hay.
@ Bai toan 1. Céac r:fmting phan giac A4 BB',
CC’ cua tam giagc ABC dong quy tgi I
Chitng minh rang néu ban kink dwong iron nji
Hép ctia bom frong sdu tam gidac IAB', IAC,
IBC', IBA', ICA", ICB" bang nhawu thi tam gidc
ABC déu.
Liéu c6 thé thay "bdn" bi "ba" hay khong?
Mot cach tu nhién, bai toan sau duoc dét ra.
QBai todn 2. Cdc dwong phan gidc AA', BB'
CC’ ctia tam gidc ABC dong quy tai I
Chimg minh rang néu bén kinh dwomg tron nji
tiép cua ba trong sdw tam gigc JAB, JAC,
IBC', IBA', ICA", ICB' bang nhav thi tam gidc
ABC déu.
Bai bdo nay xin gidi thigu 101 gidi bai toan 2.
Pé thuén tién, trong bai bdo nay céc ki hiéu
r(X¥Z),d(X,A) va (X,r) theo thir tu chi
ban kinh dwong tron ndi tidp tam gidc XVZ
khodng céich tir diém X toi duong thing A vi
duong tron tim X ban kinh ».
Lai gidi bai todn 2
* B6 d¢ 1, Cac duwomg phan giac BB', CC' tma
tam giac ABC cat mhau tai I Néu

r(IAC")=r(IAB") thi AB=AC.

Chimg minh. Goi I, I, theo thir ty 1d tAm
dudmg tron ndi tiép cic tam gidc I4C", I4B"
Hy, H, theo thir twr 13 hinh chiéu cia 7, L trén
AB, AC (h.1). 4

B C

VZ sl Gii Lodse
DU TUYEN IMO 1976

NGUYEN MINH HA
{ GV THPT chuyén DHSP Ha Néi)

I, AH, -%EE-%EEE I, AH,.
Do d6 AdLH, =AAlH, = Al =Al,.

1~ 15

Kéthop voi IAL, =5 [AB==IAC = I4],,

suy ra AlAL = AIAL,.
Do 86 AIC" = 2AIl, =2All, = AIB"
Viy ACB=2ACI =2(AIC"'-IAC)
= 2(AIB'— IAB)=2ABI = ABC.
Tirdésuyra AB=AC (dpem).

*Bo @ 2. Cic diomg phan giac BB, CC'
cua tam. giac ABC cat nhau tgi I Néu
r(IBC ) =r(ICB") thi AB=AC.

Chitng minh. Goi I, I theo thir tyr 13 tAm duong
tron ni tiép cde tam gidc IBC', ICB', H), H; theo
thir tir 1 hinh chiéu ciia I, ; trén BB', CC"; K,,
K; thir tyr 13 giao diém cia 1,5, véi AB, AC (h.2).
Taco I, H; =r(IBC")=r(ICB") = I,H,;

e —— e, ————

I,IH,.

IIIH]_ = IIJ'C':

Hinh 2
Do @6 AIlLH,=Al,H, = I, =II,.
Kéthop voi d(J,,4B) = r(IBC"=r(ICB")
=d(I,AC);d(I,AB)=d(I, AC),
theo dinh Ii Thales, ta c6

PR A T A 1
S VRN R (1)
KI ~ KJ = d(i,AB)
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o BF . B B
- 140y, 4C) i Kol Il .

Tir 14K, = Eﬂcz, suy 12 ZKE HK:}
Kah@""f’l KIE L1ty = LH, =KIC, ta cb
ABC - z&qm 2AK,] — K,IB)

= 3(AK,] - K,IC) = 2K,CI = ACB (dpcm).

*Bo @8 3. Neu r, h, theo thit tw la ban kinh
dieomg tron ngi tiép va &g dai dwedng cao ha b
L 2r

A cua tam giac ABC thi tﬂnflan B -I—E.

Chicng minh. Vi r = 4Rsin£sin£5in£;

2 2 2
h, = 2Rsin BsinC, tacd

A &
i:, 2Rsin BsinC

si:nAﬂn sin-g
o D

sinﬁajngmﬁcusg
27 % 2 2

2~ 2 2

cos 2 cos =
W

e
S —Sin— B

2 AenT S (e
2 2
* Bo d& 4. Cdc {ﬁ:ﬁhgphﬁngfﬁc BB" CC' cuan
tam gide ABC eat mhau 1gi I. Khi 46
 B=C

r(fBANY=r(ICAY&| . B . C
ﬂan§+sln—2—=l.

Ching minh. (h.3)

DEthéy I4' B=2+C; A'C=24+B.

g e 3
Tir B @ 3, cms:mg“”ﬂ“j =%, cic
dién kién sau twong dwong:
1) F(UBA")=r(ICA".
F. (4 ¢ 4 B
2) m?m[4 2) (1 E)
B _ C.f4.¢C A B
3) 5m4mzsm[ —) [E E)

—smg-m—rsm = |€08 A £
2 i )

4)( B+C I +B+C C;)

_[ C’+B BJ A+B+C B—C]

2
 B+C__ B . B-C
A i

" BEFC)C. B-C 5 B-C
=| SIS — SIn—5— |.

B+C . B—C B-C
6) sstmT—si T=l}.

7 sinB;C(ZﬁnB+cmu-l) 0.

4 &

_C(sin£+sin£—1]=0.

w:
G S M7

sm-—-—-B_C =0

9) 4
TS e

i 2
[B=C
10 ;

N sin2 ¢ sin € =1 D)

g - 2

*BO a& 5. Néu I la tém dwomg tron noi tiép
ramgichBCvdA'!dgfaﬂd‘Iémcﬂa.d!v&BC
B et

iIA BA+CA'
Chieng mink. (h.3)

I4° BA‘_L{'_G{'
Ll O T
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4" BA+C4'  BC
A~ BA+CA BA+CA
Tro lai gidd bai tosn 2.

e Truong hop 1. r{(IAC")=r(IAB")=r(IBA".
Vi rIAC)=r(IAB")=r(IBA)

nén P(IAC")=r(I4B"); r(I4B") =r(IBA").
Theo B6d2 1, AB=AC, theo Bbdé 2, C4=CB.
Piéu d6 co nghia la tam giac ABC déu.

¢ Trucng hop 2. r(IBA")=r(ICA"}=r(ICB").
Goi Iy, L, 15 theo th( tyr 18 thim dudng tron ndi
tiép céc tam gidc 7BA', ICA', ICB', Hy, H, theo
thr tir 14 hinh chiéu cia [, /> trén 44" (h.4).

*,!
N r
w\q!/
j, ”jl .
B A ‘\%C
Hinh 4

Dit r(IBA)=r(JCA)=r(JCBY=r,.

Vi  d(,BC) = ry = d(I5, BO);
d(l,,BB") =y = d(l,, BB,

nén L,/ BC;L1; /BB’ (1)

Vi HICA)=HICB") nén theo B6dé 1, CB=CA.

Kéthop véi ICA=ICB, tach L, L(F:AB L (T.

Diéu d6 conghia la 1,15 // AB (2)

Tix (1) v& (2), chia ¥ eAng CBI = ABI, suy ta

IyLI; = CBI = 4Bl = Lylyl;.

Do a6 tam gic 11,15 cin tai fa.

Viy 2 = hly =Ll 2 i + L, =ny +ry =2,

Pidu 46 cd nghia 14 [,7; L AA' (3)

Tix (1) va (3) suy ra BC L A4". Do 86

AB= AC, Viy tam gidc ABC d&u.

o Truimg hop 3. r(IBA")=r(ICA"y=r(I4B"),

Vi r(IBA")=r(ICA")=r(I4B",

nén r([AB") = r(IBA"),r(IBA")=r(ICA") .

Theo B& €2, 4= B va theo BS 68 3,

B=C

B .8

sin—<+sm—-=1.

2 2

Néu A4 = B; B=C thi tam gidc ABC déu.

Néu A =3;sin§+sfm§ =1

c ... A+B
B

tach Img-— | — cos A=2sin" j

=%. Viy tam gide ABC tiu.

thi do = 90° -

Suy ra sm%

s Trucng hop 4. r(IAC") = r(IBAY=r(ICB").
Goi I, I, I; theo thir tyr 12 tdm duwémg tron ndi
tiép cdc tam gidc JAC', IBA', ICB; M, N, P
theo thir tir 12 giao diém cia IT,, 1%, IT; véi AB,
BC, CA; E, F theo thir fir 13 giao diém ciia MN,
NP véi BI, MT; M, N, P twong (mg 13 s6 do ctia
céc gbc NMP, PNM _MPN (h.5).
Dat r(JAC") = r(IBA)=r(ICB )= ry; (ABC)=r.
Vi d(ly,A4) =ry =d(l,, AA";

d(I5,BB") = ry = d(I,,BB";

NG CCT=r, =d(5,CC)
nén L, /[ AA%L 1L I BB 10 [/ CCY

dil,Lh) =d(I, ;) =d(I.I 1)) =r, (1)
LM d(l,AB IAC

Mt khéc o = d((; AB))=:EABC%

_ r(iBA) _d(l;,BC) _ N
~H(ABC) _ d(I,BC) IN '

C",f_ -’E"‘ e 3 \ B
< ’Ij n\F’
2
B ﬁ “p C
Hinh 5

Do d6 I, // MN. Tuong t

LI /I NP, L/l PM @)
Tu(l)va(2) suyra

MN I AANP/IBBPM [ICC' (3)
Tachd

,.f
!f' E r
4

Trang 13 - TH&TT 440
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a1 vy = I T

FUNTALEN A _ﬂ

M 1M

- o s o i ’ij __

-1 d{I],AB]-l r(fl“lc‘] _ Sl r_'rﬂl
d{l,AB) H{(A4BC) r

Tucn.gb,rd(fﬁﬂ\’)—r ru.
..
d(1,NP) = r—ﬂa d(I,PM) = — -

Viy 713 tim Gudng tron ndi tiep AMNP (4),
Tir (3 va (4), chi ¥ réng I 1d tim dudmg tron
néi tiecp AABC, theo Bo dé 5 suy ra
NP IF EN A" BC
NM+PM IM EM I4A BA+CA
NP NP+ PM +MN
Dodd o= pe+ bl AE 8

Védn dung mét tinh chat ...

Ta.c6 ayby —aphy =(x+y)x+3)~2xy =x"+".

D@ thiy x = y = 0 13 nghiém ctia hé phirong
trinh d& cho. I{hix,ykhﬁngdﬁngthéibingﬂ

tacéd ab, —ﬂb,-x +p*>0 nénhe (1) cd
nghmmduyuhat
_(p+2y")x+p)-
J:Z+y
_ (x4 )Gy =) - 2x(y + 2%) _
x> +y°

(Bxy = x7)y 2y

—x20
2y 20

L
1,}2 +1=—x 11"'?:4.}’1

2y* +1=x"

Viy hé phuong trinh dd cho o6 hai nghi¢m
(x; )14 (0; 0)5(-3;2). O

PM NP+P‘M+WW NP+ PM + MN
CA BC+CA+AB’ AB BC+CA+AB "’

HP PM MN
= M=AN=2P=0C (5)
Tie(3) suyra M = AIC = A;C
N=BId'= B;‘* P=CIB'= C*'B 6)
Tir (5) va (6) suy ra
A+C B+ A C+ B
7 = A; E = B; 2 =C.

Dod6 A=B=C.Tém lai AABC déu. 0

Lwﬁ,ﬂﬁﬂxémphépch}ngmmhtmémghqpi
trong TTT2, s6 20, trang 19, 26 Egh&puhlmg
minh trudng hgp 4 trong TH&TT so 288, trang
16, 17.

(Tiép trang 2)

BAIL TAP

1. Cho x, y, m 1a céc 56 thyc thod méin
(2x —my=m
‘ 3Im> +4

m.:+yf
m —I~4

a) Tim m{t hé l:hwchéuhé giira x vi y khoéng phy
thudc vao m;

h)nmgiamnhﬁnhﬁtvﬁgﬁumnnhﬁmﬁnbiéu
thic P=x" + 3.

2. Cho x, y 12 céc sb thuc thod mén

Alx+3y—1D2 +Gx+2y+1)7? < 4.
Chirng minh |x + y +3 < J_
3. Gidi h¢ phuong trinh

a) [ox+7y+2 + P+ dy—6=3

_y{'jlr-l- Ty+2X5x+4y - 6) =3x +6y - 31
r[.i~."+1).:|:+{z3 +4z)y =2 +52° -1
x+(z+3)y=z"+4z-1
2+yt+z2 =9

f(x+ y},/21y+5 =4xy -3y +1
C)
(x+ Zy}\ﬂzxy +5=6xy+x—-Ty—6.

b)

i

Trang 14 - TH&TT 440
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BAT DANG THUC "NHO"
vo cong hieu "TO"

@ﬁiviétuﬁyduammétﬂngdmgmnh
clia mét bét diing thirc (BPT) quen thude
véi tu trdmg chis dao 1a phieong phdp cin bing
hé 50,

OBt diing thirc co sé. Véi hai 50 x, y
khong dm ta cé
cry 2y xex’y (*)
LA gidi. Ta lubn cé
(x=»)(x+y)20
o> (xz —ny+y1){x+y)20
<> x3—212y+;|3+x2y-2:gr2+y3 =0

ﬂxs+y3213y+xyz.

Viy BDT (*) duge chimg minh,

Pang thirc & (*) xdy rakhix=y. 0

Ta s& ding BDT (*) dé giai quyét mét s6 bai
toat sau.

OBal todn 1. Cho cdc 56 duong a, b, c. Chimg
minh rang

& b

3 . 12 sy e
a+b"+ab b +¢c"+b¢ " +a +ca

3
C

a+b+c
3 (1)
Lai gidi. Trude hét chimg minh BDT phu
3 "
a 22‘! b @)

a* +b* +ab 3
Thét viy, do a* +b% + ab> 0 nén
BT (2) < 3a° > (2a - b)(a* + b* + ab)
& 3a° 22a° + 2ab* + 2a%b— a*b— b — ab®
& @ +b° 2a’b+ab® (ludbn ding boi (*)).
Twong ty ta co

v QUANG MINH
(THPT chuyén Nguyén Trai, Hai Duong)
b 2b—c
b +c*+be 3
e 2c—a

r:?'+az+cﬂ 3

Do dé VT (1) 2
~B)+(2b—-0)+(2c—a) a+btc
Nhiin xér. Bai giai trén rit dn twgng boi sy
gian dj cia né. Nhung didu ta thic mac 13 tai
sao lai 6 BDT (2) 7 Va déy 1a cfu tra 1o
Néu quan sét BPT (2) ta s& thiy c6 dang
o

a* + b +ab
& a Z(az +b® + ab)(ax +by)

(do &* +b° +ab>0)
a2 xa +y63 +(.x+y)(azb+abi)

b (l—.r)a3 1+ (—_y)b3 z (J:+_y}(a2b-|-nbz).
Quan sit BDT (*) ta cAn chon x, y sao cho
-1

l—-x*=—y=x+y ¢x=—§r;y=?.

= ax + by

P6 14 If do ta c6 BPT (2).

Xét mdt thi dy phtc tap hon nhung ciing dp
dung fu tudmg 46.

QBai todn 2. Cho cdc 56 dwong a, b, ¢. Chimg
minh r:i"ng

196°-a’ 19¢'- 192’

ab+5b* be+5¢* ca+sa’

Nhin xét. Ta chon x, y sao cho

19%° —a°

ab = 5b*

<3a+b+c).

<xa+tyb

Trang 15 - TH&TT 440
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& 195° - @° £ (ab+56)(xa + yb)
(do ab +5b% >0).
< 19b6” —a® < 5yb° + xa’b + (5x + y)ab®

= (l?—Sy)b3 ~a % mzb+(5.x+y}abz.
Quan sat BT (*), x, y cén thod mén diéu kién
19 Sp=—1=x=5x+y.

Sx=—1;y=4
Léi gigi. Trude hét chimg minh BDT
3-—.
o a; <4b—a.
ab + 5b

(Nhé bién d0i trong duong dan dén BDT (*)).
Tuong tyr co
196° - g’
be + 5¢° ca 4+ 5a
Cong theo vé ba BDT trén ta duge BDT cin

chimg minh, Péng thirc xdy rakhia=b=c. O

Ta xét mét thi dy rit cdng kénh sau.

O Bai todn 3. Cho ba s6 dwong a, b, ¢. Chimg

minh rﬁug

1:1'11 + 'Ir’_ba
2a+3b

la” -¢°

<4c-b; <4a-b.

2

}wn i +7a”
2b + 3¢ 2¢ + 3a

> 3a® +b% +c*) - (ab + be + ca).

Nhén xét. V& phai ton tai ab, bc, ca nhu vy
trong céch chon BT phy ciing phdi t0n tai
hegng nay. Ta chon x, ¥ sao cho
3a° + 7b°
2a+3b
(khong c4n thém bién z cho ab vi vé phi ta di
biét chic z = -1),

< 3a’ + 7 2 (xa® + yb* — ab)(2a +3b)
& B-29a +(7-3)0' 2Q2y-3a’ +@x-2ah.

Quan sét BDT (*) thi x, y phai thoa min diéu
kién 3—2x=7-3y=2y—-3=3x—-2.

Ta tim duge x= 1, y=2,

> xa’ + yb° —ab

DE dang kiém tra

3d3+?53 2 2
e >a° +2b° —=ab.
Céng viéc biy gior da dé dang dé din t6i dién

phéi chimg minh. O
OBii todn 4. Cho cdc 56 duong a, b, c.
Chirng mink rang

4a +55° —3a*h+10a 4b’+5c3 ~ 3 +106c
3a+d bc

4c3+5::’—3c2a+10c::2
c+a

>5(a* + b* + ¢*)—(ab+ bc + ca).

Nhin xét. BDT trén @i lam "yéu tim" bét okt
ai khéng biét dén vii khi lgi hai ma ching ta
dang xét dén. Chi can chon x, y sao cho

4a° + 55 —3a®b + 10::52
Ja+b

vé quan sat BDT (*) dé cén bing h¢ sd, ta
dé dang tim ra x = 1; y = 4. Tir 46 tim ra
BDT phy, nhd d6 bai toan dugce gidi quyét
nhanh gon.

Khong dai dong, rit ddc ddo vi hidu qui 1A
didu 61 thich & phuong phép niy. Tir 151 gidi
céc ban hodn todn cb thé ty sdng tao cho minh
cédc BBT khac dep va khd hon. Chic céc ban

thanh cong !

xa® + yb® -

BAI TAP

Cho céc s6 duong a, b, ¢. Chimg minh riing
D 50 —-a +5c3 - +5a3-c3
ab+3b%® bc+3c® ca+3a®

417 -5 415’ & 41::‘ &
ab+7a° .&:m? m+7.¢2

3)29a’ -5 29— 29::’ &
P+ab Pl Rvm

<a+b+e

2)

<Ya+b+co);

<4a+b+c)

Trang 16 - TH&TT 440
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CAC LOP THCS
Bai T1/440 (16p 6). Hay so sénh P vi Q, biet

a. 20,90 a0 . 20,

3070126 798’
3132 33
0-(3%2.8):a35.59

LAI QUANG THO
(GV THCS Tam Duong, Vinh Phuic)

Bai T2/440 (16p 7). Cho 2014 diém 4y, 43, ...,
minh réng ludn ton tai diém M trén dudmg trdn
sao cho MA; + MA, + ... + MAdyg,4 2 2014,

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

Bai T3/440. Chimg minh ring
nt -5 20— 10n+4
khdng chia hét cho 49 v&i méi so ty nhién 7.
CAO VAN DUNG
(GV THPT chuyén Ha N6i - Amsterdam)
Bai T4/440. Gia sit R 13 bén kinh ctia dudng
tron ngoai tiep tam gide ABC. Tia phan gidc
trong va tia phan giac ngodl cua ACB lan hrgt
cit duong thing AB ¢ E va F, Chimg minh
ring néu CE = CF thi AC* + BC* =4R”,
LE THANH BINH
(GV THCS Lip Thach, Vinh Phiic)

Bai T5/440, Giai hé phuong trinh
; 7

2x[l+ 7 y’] =5

i z)(l 'R y’)’]

BUI CONG TUAN
(GV THPT chuyén Quang Trung, Binh Phudc)

—

17

CAC LOP THPT

Bai T6/440. Xéc dinh ham s6 f{x) = ax’ + bx + ¢

véi a, b, ¢ 13 céc 50 nguyén thod min £0) = 2014,

f2014) = 0 va 2" chia hét cho 3 véi moi sb
tu nhién n.

PHAN MANH HA

(GV THPT Nam Yén Thanh, Yén Thanh, Nghé An)

Bai T7/440. Cho ba sé thuc duong x, y, z thay
ddi thoa mén xy =1 + z(x + y). Tim gia tri 1én

_ 2xp(xy+1) z
nhat clia P= Gy s
NGUYEN THANH GIANG
(GV THPT chuyén Hung Yén, Hung Yén)

Bai T8/440. Cho tam giac nhon ABC, ba
dudng cao A4,, BBy, CC; cia tam gide déng quy
tai H. Chungmmhmng diéu kién cin va du dé tam
gidc ABC déu la

HA® + HB® + HC® = 4(HA? + HB} + HC}).

NGUYEN VIET HA
(SV Iép 1A, khod 51, khoa Todn — Tin, DHSP Ha Né§)

CAC PE VAT Li

Bai L.1/440. M6t éng nghiém thuy tinh méng,
daylﬁmﬁtnﬁamatcau(?cﬁbank:inh

= 15cm, chira ddy chét long trong sudt chiét
suﬁtn = 1,6. Ongdul;rcnutkmv&diinﬁm
ngang. Mot diém sing S dit trén truc d6i ximg
AO va cich 4 14 240cm. Hay x4c dinh vj tri
anh S’ cia S

phit tr S khong © 1\ &
nghiéng qu so .
v truc AQ
NGUYEN QUANG HAU
(FHa Néi)

Bai L2/440. Mot qua béng dugc thé roi tir dd

cao & = 2m so v&i san nim ngang. Sau m&i va

cham, bong bao toan k = 81% co nang. Hoi

sau thdi gian bao l4u thi béng dimg lai? Trong

théri gian d6 bong di duge quing dudong bang
bao nhiéu? |

TRAN KHANH HAI

(GV THPT Quoc hoc Hué, Thica Thién Hué)

(Xem tiép trang 30)

Trang 17 - TH&TT 440
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Bai 1.2/436. Cac chi tiét may sau khi sdn xudat
duwoc chuyén ra ngodi nho hai bang tdi chuyén
dong vubng goc voi cung toc dp vo. Sau khi
cdc chi tiét may toi bang tai I, ching tregt vao
chinh giita bing tdi II. Néu toc dg ciia bing tdi
IT tang lén n lan thi toc do cua bang tai I phai
ting lén bang bao nhidu dé cac chi tiét may van
triegt dén chinh gitra bang tdi Il (kich thwéc cic
chi tiét do cé thé bé qua)?

I

Léi gidi. Chon hé quy chiéu gin véi bing tai
I1. Goi d 13 d6 rdng clia bang tai II; vén toc clia
céc bang tai trdc khi ting toc 46 14 ¥, va ¥,

([%] =[¥| =[¥o|; % L ¥;)- Vén t6¢ cta chi tiét
may doi véi bang tai [I khi truet vao bang tai
I 1a: ¥, =¥ —¥,. Vi goc giita hai vecto ¥,
vad ¥, 1 @ =45° nén v, = 2v;. Khi trugt
trén bing tai I, chi tiét mﬁy chiu tic dung cta

hee ma sat. Khi chi tiét miy dimg lai gifra bing
ta1 11, theo dinh i ddng ndng ta cd
d 2
HS Dsina O ()

trong d6: ¢ 12 hé s6 ma sit.
Khi ting toc A3 bing tai II 1én » 13n, vin toc
ciia chi tiét may khi vao béng tai I 12

ip=\+m Q)
trong 46 v, 13 vin téc cin B
tim; géc gilta ¥, va v, 12 _"5

. Ve
S e
v, v

Tuong ty, diéu kién dé chi tiét may trugt vao
giira bing tai 1T la

d __ 2 2
rmg. 2sin m(v +n vﬂ) 4)
Tir cac phuong trinh trén ta tim dugc

:vz‘1+8-mz

2
Viy toc d) cua bang ti I phai ting 1én

4 2
n +8 =n
‘j > l4n.

»Nhén xét. Trong sO cac ban giri bai, ban L& Xudn Bdo,
12A3, THPT chuyén Phan Boi Chéu, TP. Vinh, Nghé An
b 10i gidi ding vA ngin gon. Céc ban sau cing cd 16i
gidi ding;

Vinh Phic: Ngwén Mank Ddn, 10A3, THPT chuyén
Vinh Phic; Nghé An: Newyén Fiét Tudn, 12AS, THPT
chuyén DH Vinh;

v

=Y

PANG THANH HAI

> THONG BAO
KE HORCH PHAT HANH BAC SAN 204

o Nim 2014 Tap chi TH&TT xuat ban 6 s6 Pic san vao cac thang 1, 3, 4 va 10.
1) Ddc san so 10 phat hanh vao thang 1, Déc san so 11 phat hanh véo thang 3.
2) Tir Quy 11, moi s5 déic san s& danh tron ndi dung cho mot bice hoe:
— Biic san s6 12 (cho THCS) va Bée san 56 13 (cho THPT) phét hanh vo thing 4.
— Bc san 50 14 (cho THCS) va Dde san 56 15 (cho THPT) phét hinh vio thing 10.

Ban doc c6 thé dit mua cic s6 Déc san nay tai cac co so Buu dién trong ca nudc
theo M4 6 C.168.1. hoic lién hé theo dia chi ghi trén bia 1 cia Tap chi, Dic san.

¢ Moi ban doc diit mua Tap chi Todn hoe & Tudi tré va céc in phdm ciia
Tap chi tai cic co sé Buu dwtrlir dEHkddei 10

https://tieulun.hopto.org
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Bai T1/436 (Lép 6). Cho s6
n=1234567891011...99100

(cdc ddu cham chi tdt eq nhimg sé tir 12 dén
98 viét tiép sau 56 11 va trude s6 99 theo thir
tw tic nho dén lom). Phéi xéa bé 100 chir 56
ndo dé cdc chit s6 con lai (van giir nguyén thir
tur nhue trude) tao thamh mot s6 lom nhan?

Loi giai
S6 n = 1234567891011...99100 chira 9 s& gdm
mdt chit s6, 90 s6 gdm hai chir s6 va mot s6 gdm
ba chit sé nén c6 tit ca 149 + 180 + 3 = 192
chir s5. Ta can xo4 100 chir s6 dé con lai s6
gom 92 chix sd.
Pé s6 con lai 12 16m nhat sau mdi 1an xod mdt
chir s6 thi chit s6 & hang dau trai giir lai 1a chir
s0 16m hon chir s6 bi xo04.
Trong céc s6 gdm mot chir s6 tix 1 dén 9 ta cén
x04 di 8 chir sb tir 1 dén 8 dé giir lai mdt chir
50 9. Trong cac sd c6 hai chir s6 tir 10 dén 49,
dé giit lai bon chit 50 9, ta can xod 19x4 = 76
chir s6. Nhu thé ta 43 xoa 8 + 76 = 84 chi s6.
So con lai ¢o dang
999995051525354555657585960...100.

Ta s& xo4 tiép 100 — 84 = 16 chir s6 dé chit s6
d4u tréi (khoéng ké céc chir s6 9) 13 1én nhét.

Mudn thé can giir lai chir s6 7 va xo4 di 15 chir
s6 1a 505152535455565. Ta s& xoé tiép mét
chir s6 trong s6 585960...100 && chir s6 dau
trai lém nhat, tirc 1a xod chir s6 5 & dau trai cia
56 vira néu. Vay sau khi xod 100 chit s6 cuia s6
ban dau thi s6 con lai 16n nhét gfﬁm 92 chir sb
cO dang
9999978596061...99100. O

»Nhiin xét. Mt s6 ban trinh bay khéng chit ché. Cic
ban gidi ding bai nay la:

Ngh¢ An: Nguyén Dinh Tuan, 6C, THCS Ly Nhit Quang,
D6 Luong; Ha Tinh: V6 Bink Nguyén, 6A, THCS Phan

Huy Chi, Thach Hi.

VIET HAI
Bai T2/436 (Lép 7). Tim cde s6 nguyén x, y, z
sao cho (x—yY +3(y=2)*+5|z—-x|=135.
Léi gidgi. Xét tong (x—9) +(y—2)+(z—x) =0.
Téng trén 12 mét s6 chiin nén trong ba s6 x — y,
y — 2, z—x hodic ciing 12 s6 chin hodc c6 hai s6
1& va mdt s6 chin.
e Truong hop 1. Cabasdx—y,y—2,2—x
cling 1a s6 chan. Khi d6

VT = (x—y)3 +3(y—z)2+5’z—x|

12 mobt s6 chin.
o Trieomg hop 2. Trongbasbx—y,y—z,z—x
¢ hai s6 1é va mdt sé chdn. Khi dé6 VT 1a
tong cia hai s6 1& va mdt sé chin, nén VT 14
s6 chin.
Nhur vy, trong mei truomg hop, VT cia ding
thirc da cho ludn 1a s6 chin, con VP 13 s6 1¢,
nén khong ton tai cdc s6 nguyén x, y, z thod
mién yéu cau bai toan. O
»Nhiin xét. 1) Bai toén ndy twong d5i d&, chi cin nim
vimg cdc tinh chat chéin, 1¢ clia s& nguyén cing véi céc

phép tinh. Mgt s6 ban chia trudmg hop khéng hop 1i hodic
1ap luén thicu 16gic.

CONG TY €O PHAN GMO RUNSYSTEM, BCD PHONG TRAO THI DUA "YAYDUNG  + _

TRUONG HOC THEN THEX, HOC SN TICH QC" VA TaP CH TORNHOC & TVOITRE ~ =~

Phéil hop 14 chi troo thuéing thueng xuyén cha hac sinh dugt néu tentrén Topchi - «

'

Trang 19- TH&TT 440
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2) Céc ban sau ddy c6 1di gidi ngan gon:

Phi Tho: Lé Ngtwén Quynh Tramg, 7C, THCS Vin
Lang, Vigt Tri, Trian Quoc Ldp, Ngupén Quic Trung,
Tran Ngoc Hiéu, TA3, Hoang Cong An, TA4, THCS
Lém Thao; Vinh Phic: Neguyén Kkdnh Linh, Pé Minh
Trung, Podn Mink The, 7A1, THCS&THPT Hai Ba
Trung, Phic Yén; Ngh¢ An: Cao Khdc Tén, Ng6 Thi
Ngoc Anh, 7A, THCS Cao Xufin Huy, Dién Chéu,
Nguyen Dinh Tuan, 6C, Tran Lé Hiép, TA, Lé Huy Thuc,
7D, Neroyén Thi Hang, Pham Trén Anh, TH, THCS Ly
Nhit Quang, Pé6 Luong; Ha Tinh: Ngwwén Phuong
Puyén, 7C, THCS Lién Hwong, Vi Quang; Quing
Ngii: Nguyén Dgi Duomg, 7B, THCS Nguyén Kim

Vang, Nghia Hanh.
NGUYEN XUAN BINH
Bai T3/436. Voi nhieng gia tri nao cua a
thi cdc 58 a+ 15 ¥d —— 15 2éu la cic
$6 nguyén?
Lo gidi. Dt
a+15 = x; ;]]——

Suy ra a:.r—sfl—ﬁ,é:y+15(ﬂ#{]).

15=y; %,y € &,

Do d@6 (x - V15)(y+15) =1

& VI5(x-y)=16-1xp (1)
16—xy

Néu x # y thi tir (1) ta c6 /15 = r—y Yol
vi V15 asb vl lﬁ:"f"’ 12 88 hiru tl.

Vidy x=y. Thay vao (1) ta duge x = y = 4 hofic
x=y=-4 Tirdb a=4-+/5 hodc a=—4—5.
Hai gié tri nay déu thod mén bai todn.

Viy a e {-4-4/15; 4-415}. O

»Nhin xé¢ Hau hét céc ban déu giai dang bai toan véi
cich gidi twong ty nhw trén. Chic bgn sau c6 1&i gidi
ngén gon:

Phi The: Newyén Mink Chién, Chir Thi Anh, Nguyén
Vin Tudn, BA3, Qudn e Mgnh, Pham Anh Ouin,
Nguyén Burc Thugn, 9A3, THCS Lim Thao; Bic Ninh:
Neuyén Thi Thanh Huang, 9A, Nguyén Dink Khiém, 9B,
THCS Yén Phong; Ha Nam: Trjnk Vin Hao Son, THCS
Pinh Céng Tréng, Thanh Liém; Trdn Digu Link, 9A,

THCS Nguyén Hitu Tién, Duy Tién; Thanh Ho#:
Ding Quang Anh, TA, THCS Nguyén Chich, Déng Som,
Nghé An: V6 Viér Anh, 8B, THCS Lj Nhat Quang,
D6 Luong, Phgm Quang Todn, Cao Hitw Dgt, 9C,
THCS Ding Thai Mai, TP. Vinh; Quing Nam: L& Phudr
Pjnk, 9/1, THCS Kim Ddng, Hji An; Binh Djnh:
Newuyén Bdo Trin, TA, THCS Ty Vinh, Tay Son.
TRAN HUUNAM

* Bai T4/436. Giai phwong trinh
VOo—x+V2x+6+6x-5=x2-2x-5 (¥

Lai gidi. Thp xée dinh 2 2 <x<6.

Phuong trinh d3 cho twong duong voi

H—x-1+2x+6-4+6x—5-5=x*—2x-15.

5-x 2x-10 &6x-30
x+1 +6+4 —5+35 =P

G{I_S)(m: +6+4 —5+ —IF3)=0'

Vi GEISG ta co

2 6 2 6
M o A e — 3 42 42— 340
J2x+6+4 J6x—5+5 4 5

-] 2 6
:"36—1+1+32x+ﬁ+4+76x—5+5_x_3<0

e nzx-se[z, ﬁ],

Viéy PT (*) c6 nghiém duy nhdt A x = 5. 0

»Nhin x6t 1) Diu miu chft cia bai toén 1a nhdm duge
nghifm x = 5, tir d6 ta im cAch bién d8i phuong trinh vé

dang tich ¢ nhin tirx - 5.
2) Trong Iéi gidi teén, ta cb thé bién déi
-1 2 6
— e — e — e
J6-x+1 J2x+6+4 J6x-5+5
ek 4 = b o
36—1 +1 JZ’.‘ +6+ & :’61—5+
1 J +6+12 IJ -5+ 4

e - x <.
J6-x+1 Y2x+6+4 Jor-5+5

3) Pharomg trinh (*) cé thé bién déi vé dang tich cé nhin
trx - 5 nhuxsau

MoOV6—x-1+J2x+6—(x—1)+J6x -5 —x
=(x-5)x+1)

—-Xx—-3%
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& (5 I)r S x+1 n
\W6-x4+1 2x+6+x-1
x—-1 ]
4 +x+1{=0,
VBT -5+ x
O 1o gidi ndy, khi xét thém ditu kifn dt phuong trinh ¢6
nghiém (2 - 2x — 5 2 0), fa co thé 1am chit hon didu kién
d&ivﬁxﬁr:]},wmmmﬂ:ﬁyw

x+1

1>0.
3 6-x+1 Jh+6+x J&r 5+x+x+ =
4) Céc ban c6 léi gidi tot:

Vinh Phle: Chu Mai Anh, 9A1, THCS Yén Lac; Pha
Tho: Lé Thank Ting, BA, THCS Vin Lang, Viét Tri;
Ta dnh Ding, 8A3; Nawén Phuomg Link, 9A3;
Nguyén Hiew Nghia, 9A1, THCS Lém Thao, HA Nk
Lé Duy Anh, 9A, THCS Nguyeén Huy Tudng, Déng Anh;
Hi Nam: Nguyén Thi Thank Nhan, 8A, THCS Nguyén
Hitu Tién, Duy Tién; DJ Vi@t Ank, 8C, THCS Dinh
Cong Tring, Thanh Liém; Ngh# An: Phgm Quang
Tadn; Cac Hiru Dgt, 9C, THCS Ding Thai Mai, TP.
Vinh; Ngwyen T Dung, 78, THCS L{ Nhit Quang,
D6 Luomg; Ha Tinh: Newpén Phwemg Duyén, 7C,
THCS Lién Huomg, Vi Quang, Quing Nam: L& Phardc
Dinh, 9/1, THCS Kim Béng, Hji An; Binh Djnh:
Nguyén Bdo Trdn, TA, THCS Ty Vich, Ty Som;
V& Thé Nguyén, 8A6, THCS Thi rin Phi My; TP. HS
Chi Minh: Lir Thuong Thuong, 8A4, Trin Kim Thach,
9A5, THPT chuyén Trin Dai Nghla; Viah Loag:
Dodn Hodng Gia Bdo, 9711, THCS L& Quy Dbn, TP.
Vinh Long.

NGUYEN ANH QUAN

* Bl T5/436. Cho dwedmg tron (0) dudmg kinh
AB. Ti diém I ndm ngodi dwimg tron ké IH
vuong goc voi AB (H nam giua Om.rt} IA, IB
cdt (0) lin hegt tgi Eva F; EF cdt AB i P,
EH cit (O) tai diém thir hai M PM cdt (O) tai
diém thit hai N. Goi K I trung diém EF, O id
tam domg tron ngogi tiép tam gidc HMN.
Chitng minh rang O'H // OK

Loi gidi. Ta c0 [AB = BEI = 90° nén tir gidc
BHEI ndi tiép, suy ra

IW-E{JF]
2

=90° + EBF =90°+ EHI = EHO.
Viy AOPE o AOEH, nén EPO = HEO.

OEP =180°— OEF = IBU"-[

Ma HEO = HMO , suy ra EPO = EMO.

Do d6 tix giic PEOM ndi tiép = OPE = OPM.

Suy ra PF va PM d8i ximg nhau qua PO

Mit khéc, PO li truc d6i ximg ciia dudng

tron (O), suy ra N, F twong tmg ddi ximg vai

E, M qua PO, nén N, H, F thing hang,

Goi O 1a giao diém clia O'H véi PE, ta ¢b
90° = HNM + O'HM = HEQ + EHQ

suy ra O'H | EF,

Ma OK 1 EF (do K 1 trung diém EF), dfn 1

O'H I OK. O

» Nhin xée. Cdc ban sau cb 11 gii e

Phii Tho: Nguyén Dic Thugn, 9A3, THCS Lém Thao;

Vinh Phiic: Neuyén Hitw Huy, 9A1, THCS Yén Lae;

Nght An: Pham (uang Todn, 9C, THCS Ding Thai

Mai, TP. Vinh; Quing Nam: Lé Phudc Dinh, 9/1,

THCS Kim Bing, Hji An; Binh Bjnh: Nguyén Bdo

Trdn, TA, THCS Tiy Vinh, Tiy Son.

NGUYEN THANH HONG

Bai T6/436. Chimg minh rdng voi tam gidc
ABC bat ki ta ludn co

( s B ka C
— _— 1
—# sIN — 5 )[—Eb ﬂ].ll—z Jt fL. — S8 —2 J s _|R

rong dd h  h, h val, [, | ‘eong umg la

a? "8 T

dp dai dwomg cao va & dai dwong phan gidc
rong ké nr A, B, C; R, r lan hegt ia ban kink
dwomg trén ngogi tiép, ngi tiép tam gide ABC.
Lo gigl. Gia sir A4' 12 dudmg phéin gide trong
géc A vi p 12 mita chu vi cia tam gidc ABC
(ban doc ty v& hinh).

Tacd S, =8, +5,,50yra
1 i . A N bte . A
Eahg—z[bJrc}I,smz::rL =— —sin
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K .4 [bte .A=2(p—ﬂ). A
e ¥ e 2
Tuong tu, ta ¢6

h . B 2(p- b]

Al i 2'

%w-sm-;::z(i_q)-siniu.
ta duge

P e o)

_8p-a)(p-b)(p-c) . A B C

pr g g sing
Sir dung céc h¢ thire quen thufc
5*=p(p-a)(p-b)(p—c);
-

§=pr; S='E'RT

i E 1
vi slnzmnzsi:nzﬂﬁ ()

ta duge
8(p-a)(p-b)(p—c) .

-2 . G
Sin —-§in - 8in —-

abc 2 a0
(p-a)(p-b){p=c) r
abe 4Rp “ 4R’

Viy
A . Ak AR E
[T e 51]].5] [E =3l E)[I_-SH]EJ < E

Diing thirc xay ra khi va chi khi tam gifc ABC

déu. O
3 Nhjn xét. C6 thé gidi bdi toén biing céch chimg minh

Cind. & 4. C
I P

40t

A
=2=1n2 5

a5 = m%mgsh%&mml‘adwﬁ
BET (1) holic (a+b - ¢c)(b+c-a)(c+a - b) < ak

Vige chimg minh BDT (1) tdm tit nhyr sau

r A-B A+H’]
ﬂ}ﬂ-#L 5 co8 2 Eil
e L A-F, c
< 43in 3 5
Tu:,*!ndmngnhhmmdﬂyﬁ&h&igmtﬂt

Thai Nguydn: Ngupén Vin Tuyén, 12A1, THPT Déng
Hy, TP Thii Nguyén; Biic Nink: Pham Vin Chink,
12A9, THPT Yén Phong 2, H. Yén Phong; Ngh§ An:
Téng Trung Hidu, 11A1, THPT Théi Hod, TX Théi Hod;
Quing Tri: Trwomg Minh Quin, Nguyén Thi Phuong
Hoai, | 1T, THPT chuyén L& Quy Pén; Gia Lai: Vi Van
Qup, 12A1, THPT Nguyén Chi Thanh, Frdm Nguyén
Try, 12C3A, THPT chuyén Hing Vuong, TP. Pleiku;
Dik Lik: Tran Thiy Hién, 10 Toén, THPT chuyén
Nguyén Du; Tiln Giang: Ngwyén Minh Thanh, 11 Toén,
THPT chuyén Tién Giang, TP, My Tho; Bén Tre: 7

Nhgt Quang, Dwemg Thi Ngoc Chéau, Nguyén Duy Link,
11 Toén, THPT chuyén Bén Tre; Vinh Leng: Tran

Oudc Huy, THPT chuyén Nguyén Binh Khidm; TP Vinh
Long; Long Am: Pham Minh Hiu, Neuyén Minh T,
11T1, THPT chuyén Long An; Kitn Giang: Dank Trin

Tri, 12T, THPT chuyén Hugmh Mén Pat, TP, Rach Gi4;
Ca Mau: Lé Minh Phuomg, 12 Todn, THPT chuyén
Phan Ngoc Hign, TP. Ci Mau.

NGUYEN ANH DONG

Bﬁi 171436, Cho hm:‘: chop SABC co
BAC = 90" D= 2a, ACB =a. Mgt phdng

(SAB) widng goc voi mat phang (ABC). Tinh
thé tich cua hinh chép, biét rang tam gidc SAB
cdn tgi S vd vam gide SBC vudng.

Lo gidi
Goi H la trung diém canh 4B. Tir gia thiét dé
baita ¢6 SH L (ABC).

Su:il'm Vﬂm =%‘Smm (1)

Tam giac ABC vudng ta A4, cb
AB =2asina; AC = 2a.cosa,
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e Néu SBC =90°, thi theo dinh 1i ba duémg
vudng goc ta thiy ABC =90° (didu nay
khéng xay ra, vi ABC < 90°).

e SCB =90, thi theo dinh li ba dudng vudng
goc HCE =90° (didu ndy ciing khong xdy ra,
vi HCB < 90°),

Tir d6 tam gific SBC phii vudng tai S. Goi K 1a
trung diém canh BC thi

SK =%BC=¢:; H&?=%Aﬂ'=a.mm.
Xét tam gibe vudng SHK ta cb
SH? = SK? — HK? = a®(1 —c0s® &) = a* sin’ar
= SH = a.sing (3)
Tir (1), (2), (3) ta thuduge
2 3

Vs i5c =za sin‘a.cosa (dvtt). O

>Nhiin xét. S8 151 gidi cho bai toén ndy giri ve Tod soan
rit nhigu. Tt cd cée ban tham gia déu cho dép 0 ding.
Saudiy |4 nhimg bgn cb lé gidi goo hon ci.
Béc Ninh: Pham Vén Chink, 1249, THPT Yén Phong
S8 2, Yén Trung; Humg Yén: Negwwén Trung Hitw, 12
Toén 1, THPT chuyén Himg Yén; Thanh Hod: L& Arnk
Cwomg, 10A2, THPT Luong Pic Bing; Trink Nepc Anh,
11T, THPT chuyén Lam Son, Trin Trung e, 11A6,
THPT Do Duy T, Lé Thé Som, 12A8, THPT Bim Som;
Nghé An: Lé Hong Hamh, Neuyén Dink Tgo, Neuyén
Thanh Thup Khuyén, 11A1, THPT chuyén Phan B
Chéu, TP. Vinh, Nguyén Doan Hieu, Ha Xuin Hing,
V& Minh Hiéu, 10T1, THPT D8 Luwong 1, B8 Liuomg;
Ha Tinh: Ngmpén Van Thé, 10T1, THPT chuyén Ha
Tinh; Binh Dijnh: ¥5 Thé Duy, 11A1, THPT S8 1 Phi
M¥, Ngwyén Vin Hdi, 1 1B, THPT Tiy Son; Phi Yén:
Dodan Pl Thign, 11A1, THPT L& Hong Phong, Tiy
Hod; Bén Tre: Bii Ngoc Phuweng Dung, 11 Toén, THPT
chuyén Bén Tre.

HO QUANG VINH
Bai T8/436. Gidi hé phwong trinh

.:Eyﬂ +y =2x (1)
14+ x=x(1+ er; (2)

Loi gid.

DKXD: xy20. Tr PT (1) suyrax=0.
Néu x=0 thi PT (2) trér thinh 1 = 0 (v6 1).
Viy x>0,dodéy20.

Bién doi PT (2) thinh

x(Jxy —1)}+xpfy -1=0
o (Wo-Do+fmw+xs)=0
Dox>0,xy=>0nén $+Jx_y+x+l >0, suy

mﬁ-1=0ﬁw=1%x=% 3)

Thay (3) véo PT (1) ta duoc

l+y‘=%¢y5+y—2=0

& (='sr+y’+y+2)=0 (@)
Doy=>0nén y*+3° + 3> +y+2>0

nén PT (4) <>y - 1=0 45> y =1 (thoa mdn y = 0).
Suyrax=1.

Viy hé phuong trinh ¢6 nghiém duy nhét
&y =1 1).0

»Nhfn xét. 1) C6 rit nhifu ban tham gia gidi bii ndy.
Miu chét clia bii 12 dm duge mdi lién hé xy = 1.

Cb thé fim bing cach bién déi PT (2) thinh

(14 ﬂ\ﬁ, =0+ YWy *)

rbi xét hdmsd £(2) = (1 + Wit

o fﬂ}:’g*?-po,m-u nén A7) dbog bién trén

O +nen) o f{L)mso) o Lay

2) Tuyén dirong che ban sau cb 1 gidi 16t

Yén Béi: Phgm Ngoc Som, 10 To&n, THPT chuyén
Nguyén Tt Thaoh; Phi The: Newyén They Owmh,
0A2, THCS Gidy Phong Chiu, Vil Thu) Linh, 9A3,
THCS Lim Thao; Vinh Phae: Nguwén Quic Trung,
10A1, THPT chuyén Vinh Phic; Bfic Giang: Thin Thj
Qupnh, Dromg Vin Thing, 10 Todn, THPT chuyén Bée
Giang; Ha NQI: Nguyén Hiu Khoé, 11 Todn 2, THPT
chuyén Nguyén Hué; Hung Yén: Ngwwdn Thi Huong
Giang, 11A1, THPT Duong Quéng Ham, Trin Bd Thung,
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THPT chuyén Hung Yén; Hil Dwong: Nguyén Phong
Lang, 10 Todn, THPT chuyén Nguyén Trli; HA Nam:
Lé Ank Tudn, |1 Toén, THPT chuyén Bién Hod;
Nam Djnh: Ngwgpen Dic Frung, 11 To&n 1, THPT
chuyén L& Hiong Phong, Thanh Hoé: Lé Fén Hdi,
11A7, THPT Luong Péc Bing, Trin Tri Tin, 11A1,
THPT Skm Som; Ngh§ An: Hodang Thi Thio Hién, 9C,
THCS Ping Thai Mai, Tang Trung Hicu, 11A1, THPT
Thai Hod, V6 Minh Hiéu, 10T1, THPT Dé Luong 1;
Hi Tinh: Ngwyén Thi Hoa, 10A1, THPT Ci Huy Cin,
Newyén Vin Thé, 10T1, THPT chuyén Ha Tinh, Newyén
Ly Na, 11A1, THPT chuyén Nguyfn Thj Minh Khai;
Quing Binh: Podn Quoc Bgt, 11 Todn, THPT chuyén
Quang Binh; Quing Tri: Ngwpén Trin Thanh Hing,
11 Tofin, THPT chuyén L& Quy Pon; Quing Nam:
Ngwyén Vinh Ngoc N@ 11/1, THPT chuyén Nguyén
Binh Khim, Phan Mink Sem, 10', THPT chuyén Bic
Quing Nam; Pa Ning: Bii Gig Huy, 12/29, THPT Phan
Chéu Trinh; Binh Pinh: L8 Mink Thugn, 10T, THFT
chuyén L& Qu¥ Dén, ¥4 Thé Duy, 11A1, THPT 8§ 1
Phi My; Phé Yén: Podn Phi Thign, 11A1, THPT L&
Hbng Phong;, ik Lik: Trdn Thuyp Hién, 10 Todn,
THPT chuyén Nguyén Dw; Gia Lai: Trdn Ngwyén Try,
12C3A, THPT chuyén [ing Vueng; TP. Hb Chi Minh:
V& Thanh Dgi, 10CT THPT Trin Dai Nghia; Cin The:
Vé Truwdnmg San, 10A1, THPT chuyén Ly Ty Trong;
Vinh Long: Bodn Hodng Gia Bdo, 9/11, THCS L& Quy
Don, Min Cao Khiém, 10T1, THPT chuyén Npguyén
Binh Khiém; Long An: Chdu Hod Nhdn, 1112, THPT
chuyén Long An; Tidn Giang: Nguyén Nhit Trudng,
11 Toén, THPT chuyén Tién Giang; Ding Thip: Dwmg
Minh Chdnh, 11T, THPT chuyén Nguyén Quang Diéu;
Ding Nai: On Tir Quoc Pgt, 10 Tofn, THPT chuyen
Luong Thé Vinh; Bén Tre: Neuyén Xudn Pgi, 11 Todn,
THPT chuyén Bén Tre; S6c Triing: Ldm Biu Himg,
10A1T, Vwomg Hodi Thank, 10A2T, THPT chuyén
Nguyén Thj Minh Khai; Ck Mau: [é Mink Phuong,
12 Todn, THPT chuyén Phan Ngoc Hidn

PIIAM T BACII NGOQC

Bl T9/436. Cho 58 A=2013" *=®13 Lo
ne M. Goi X la tép hpp ma cdc phan nt la sé
dur khi chia A cho 21 vii moi s0 we nhién n.
Hay xdc dinh i@p hop X.

Lo gidi. (Theo ban Trén Nguyén Try, 12C3A,
THPT chuyén Hilng Vuong, Pleiku, Gia Lai).
Tac62013=18 (mod 21) = 2013 =18 = 15
(mod 21). Véimoik e N tach

15" =15=15(15"-1):15.14=210: 21

dod6 15" =15 (mod 21) véimoi k e N
Viy 2013 =15% =15 (med21) Vk e N'.
Do d6

A = 20133000 42467148 1590137 (mod 21).

e Néun=3mthi 4=15"= 15 (mod 21).
» Néun=3m+ 1 thi

A=152013= 15,18 =18 (mod 21).
o Néun = 3m + 2 thi

A=152013"=152013"=15.18°=9 (med 21).
Viy X=1{9,15;18}. 0

»Nhin xé¢ Bii toén ndy duge ohidu ben tham gis gidi
vi giai bang nhidu cich khic nhan. Céc ban sau ddy cb
I gidi 1,
Phii Th: Ngigyén: Theiiy Quiink, 942, THCS Gilly Phong
Chéu, Phi Ninh; Thanh Hod: Newyén Tién Pa, 11T,
THPT chuyén Lam Son; Bic Giang: Nguyén Thi Trang,
10T, THPT chuyén Bic Giang; HA Nam: Hd Thamh
Xudn, 11T, THPT chuyén Bién Hod; Nghi# An: Pham
Quang Toan, 9C, THCS Ding Thai Mai, TP. Vinh:
HR Tinh: Lé Kin Trudomg, 10T1, THPT chuyén HA Tinh;
Quing Nam: Phan Minh Som, 10', THPT chuyén Béc
Quéng Nem: Long An: L& Thanh Nghia, 11T1, THPT
chuyén Long An; CAn The: Phan Lé Nhid Tdn, 10A1,
THPT chuyén Ly T Trong; Vinh Long: Vi Odo Anh
Tuan, 10T1, THPT chuyén Nguyin Binh Khifm.

PANG HUNG THANG

Bii T10/436. Cho day sé ne mhién (x,) véi
| :
X=Xy = \. ;.1', l, Vn=1223,.., odo ki higu

(x] ld 50 nguyén lom nhit khiong vipt qud x.
Chimg minh rdng trong day (x,) b vé hgn sé
chan va vé han 50 Ié.

Lai gidi.

Nhdn xét. Néu a 12 s0 nguyén duong, a = 2 thi
3a22a+2=ﬂ+1' Suy ra [%]aa%l}a.

Tl
Dodotach 2=x <X < X3 <..

Xét m 13 sb nguyén duong tuy ¥. C6 hai tnrdng
hgp xay ra:
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e Truong hop 1.
%, 130 chin, x, =2“v, u,ve N, vI&

Xz =322y (0fu 4 2 Dy Kgey =F'»
14 56 1&.

e Truong hop 2.

x, 128818 x, =2"v+LuveN, vI&
Khi d6

rml-[T] [3(2“;+1)] .

x... =3“v+1 lasdchin

Tir 46 ta suy ra trong dy s6 (x,)c6 v han s6
chin va v6 han s6 Ia.

»Nhjn x&t. Diy 12 bii todn diy st sd hoc oo bin, dom
gidn. Tét ca cAc ban gl 1 pidi t6i Tod soan ddu thidu
nhin xét %, > 1 ¥m e N . Hoan nghenh céc bon sau
gidi tOt bai todn ndy,

Vinh Phiic: Neuyén Him Huy, 9A1, THCS Yéa Lac;
Phii The: Qudn Dirc Birk, Pham Anh Qudn, 9Al,
THCS Lim thao; Ngh€ An: Phan Ngpen Khoi, 9A,

THPT Diing Thai Mai, TP, Vink.
NGUYEN MINH BUC
Bal T11/436. Cho 56 thwc x21. Tim gidi han
lim (29 -1)".
L7 gigi, (Theo da s6 céc ban)
Véir=1th lim ¥ -1)" =1.
=4

Xét x> 1. Tir biit diing thire (Yx —1)° > 0, tacd

(¥x -1 < (#X_z:l" = x° (1)
M3t khic

(z#;—n"ﬂz[wix—#— ]"=£u+yr @)
2% -1

u'ongdby—-T-%-l- Ef_
Theo bét ding thirc Bemnoulli
nf. e

-1 >=1.

1+ 21+ny=1-n

Ciing theo bit ding thirc Béc-nu-li, thi
x=(1+(%?-1}}"muﬁi-l}}nw_}-n.

2
Dods  (®x-17 <% )
R

Két hop (4) vdi (3), ta thu dugc

2
QYx -1 =320+ y) zf[ln:fx_zJ (5)

Tir (1) va (5) ta thu durge

f[l—nj—J <2¥x-1)"<x* (6

Vi lim x*|1-
[ n‘-jx

A—r+=
li kep, tir (6) ta duge lim (2%x —1)" =x>.
f—+

] x* nén theo nguyén

Keét lugn. V& moisothue x> 1, tach
im (28x - 1)" = x.

R 0
3 Nhjn xét. 1) C6 nhifu ban sit dyng céc gii han litn
quan dén s e va 16gurit dang
1

I=l.tll£l+.::}1|F = ] 11.n:|. lllﬂ:--ﬂ = ]

ﬂhnhhg.hnginmnhm,ﬁmw Vdn An, 11T,
THPT chuyén Béc Ninh, £& Mink Phwong, 12CT, THPT

chm&n?hmﬂgocﬂién,ﬂihhnchonhﬁn:ﬂvéﬁﬂc
thng quét hod bii toén thinh chimg minh

lim ((e+0%x k) =2FH

o

vai k 13 s0 nguvén duong.
2) Céic ban sau diy 5 Ioi giai ding.
Yén Bai: Pham Ngpe Som, 10T, THPT chuyén Nguyén
Tt Thinh; Béc Ninh: Ngupén Vin An, 11T, THPT
chuyén Bic Ninh; Humg Yéa: Newpen Trumg Hiew
12T1, THPT chuyén Hing Yén, Hi Nam: [é 4nh
Tuan, 11T, THPT chuyén Bién Hoa Thanh Héa:
Lé Thé Som, 12A%, THPT chuyén Bim Son; Ha Tinh:
Nguyén Vin Thé, Trdn Hgu Manh Cumg, 11T1, THPT
chuyén Hi Tinb; Long An: Chu Thj Thu Hiéa, 12T,
THPT chuyén Long An; Dk Lik: Hegnh Trung Qudn,
11CT, THPT chuyén Nguyén Du; Gia Lai: Tran Nguyén
Try, 12C3A, THPT chuyén Hing Vuong, Ch Mam:
Liru Giang Nam, Lé Mink Phong, 12CT, THPT chuyén
Phan Ngoc Hién,

NGUYEN VAN MAU
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Bii T12/436. Cho tam gide ABC co dign tich
S va P la diém bdt ki, Goi A" B', C' la trung
diém cdc canh BC, CA, AB; ko hs, h. 14 46 dai
cdc dwomg cao twong img. Chimg minh rang
PA* + PR’ + PC’

4 {PA+PA' PB+ PR PC+PC"
> 8 max . 3 >,
V3 h, h, A
Lt gidi. Goi a, b, ¢ theo thir ty 12 5 dai ce

canh BC, CA4, 4AB.
Theo cong thite tinh d6 dai dudng trung tuyén
va bit ding thirc Cauchy, ta co

PE+PC)-d¢ 7

h—

PE+PB +PC =PA +2 : -
=Pf +2P.{2+£ =[£ +J'%d’]-i{f +1FA‘Z]

2 |8 A
2 . 2a PA+PA 4S5 Pi+PA
S P P = e
Fh 3 k3 &
4S PB+ PB"
Tuong ty PA*>+PB* +PC* = . :
i B
48 PC+PC'
JIW Rkere

PA* + PB* 4+ PC? -

Viy PA* +PB* + PC*

5 gm{m-;-m' PB+PB' PC-r-H:"} i
3 kR T K T & '

» Nhin xét. 1) Bai todn ndy d& nhitu ban tham gis gidi,

vin cb ban gidi sai.

2) Nhidu ban két lufn vdi ving "Ddng thic xdy ra khi vd

chi khi A4BC déu vé P i idm ciia nd”,

3) Khi ¢ho P tring trong im G cla AABC, chil § rling

m{‘;‘: ,;::,’E}m (i Mty i G i e 11 06 G
céc dudmg trung tuyén xust pht tiy 4, 8, Ccla A48C) ta cb
a® + b + -3{&&1 + GB? +Gc.'=)

2 3.:':3..511:“{& el ﬁ}z 435.

by " By " A
Viy bit ding thirc (*) 14 sy més ring ciia bir ding thirc
quenbift a® + &% +¢° = 438,
4) Bai toéin tim P sao cho ding thire xAy ra 14 bi tofn khé.
5) Xin néu 12n mt s6 ban ob Lid gidi twomg A6i it:

Vinh Phic: 7@ Ngpe Mai, Phan Déng Nam, Nguyén
Héng Nezoc, Béo Xudn Higp, 10A1, THPT chuyén Vinh

Phic; Humg Yén: Nguyén Trung Hidw, 12T1, THPT
chuyén Hung Yén, Quéng Binh: Dadn Quic Pat, 11T,
THPT chuyén Quing Bioh; Binh Dioh; Trin Van Hai,
11B, THPT Téy Son; Pha Yén: Lé Bdo Degi, THPT
chuyén Luwong Vin Chénh, Dodn Phi TTign, 11Al,
TP. H8 Chi Minh: Vo Thdnh

Bai 1.1/436. M§t khoi hinh nén c6 dwong kinh
ddy la D va 33 cao H dwpc nhing chim trong
mwoc. Truc cua hink non Igp voi mét chat long
mot goc &, khodng cach tie mat chat long 16
tdm ctia deiy hinh nom la k. Tim lec téc dung
Ién mdt bén ciia kKhéi hink ndn, biét khoi hepng
riémg eria né 1 p

Leéi gigi Vi kbdi non ndm
lo hmg trong nuéc nén
khii lrong ring cla nd
bing khéi lrong riéng clia
nudc (k higu 12 p). DE
thiy riing &p lyc clia nude
lénday IR

DE
Fd = ﬂ'tg'.}lu!? = ﬂp.g.’l T'F
Goi e the dung 1n mit bén clia khdinén 13 F; .

g " D' H .

4 3
T hinh v ta o
Fy =JFE+F}+2FJFd.sinn

- (20n ] (0] 220 dm,,

24

- "ng NH? +6H hsing +9k%. O

»Nhin xét. Cic ban c6 loi giii ding: Vinh Phic:

Ngwyén Manh Ddn 10A3 THPT Chuyén: Ngh§ An:

Lé Xudn Béo 12A3 THPT Chuyén Phan Bji Chiu.
NGUYEN XUAN QUANG
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TRAN DINHVIEN.
(Ha NGi)
(Tiép ki trudc)
II. GAM TRUONG, GAM THU TRONG AM NHAC
1. Dinh nghia

Thang nhac 7 béc, trong d6 khoang cach cao d9 giita c4c am lién tiép tinh bing 1 cung (1c)
hodic %4 cung (Yc) thod man quy luit dudi diy duge goi la mét gam traromg, 4m dau tién £ 13
chui ém, ta gol la gam fo frudomg:
h A £ A R F S f=2H
Wl T O e T s O T ™
le le e le le le Jac (1)
Néu thoa min diéu kién sau diy thi goi 13 gam thir, 4m déu tién go 13 cha dm, ta goi la
gam go thir,
o & & & & & & &= 2)
A TG S T i P S T Y o
lo " WoTic e WET BT lo (2)
Thi du. Thang nhac 7 bac tr nhién déu tién:
(Do' Re' Mi' Fa' Sol' La' Si' Do®) la gam Do truémg (ki hiéu Ia C)
B AN NN
B 1o 3¢ loc 1o Ic S4ac
Giir nguyén thir fr nhur véy nhung cho La’ dimg dau ta ¢6 gam La thir (ki hidu la A)
(La' Si' Do® Re® Mi® Fa&° Sol’ La)
S0 30 Sl N NG NG N
Ic e lc le e Il ¢
2. Diing dédu thing (#) dé @i gam (thay ddi chi im)
Do sy ¢cin thiét_ khi phai 1én cao hodc ha thép nhung vén gift nguyén giai diéu truéng (hodc
thir), ta dung dau thing (%) hodc dau giang (b):
0 i £ A A B [E2N) 2 22 26 24
Nl S AN N ST NS e N N

le Ie Ac le l1l¢ le Ac lc le At 1c
Thi dy. Tir gam Do truémg (Do, Re, Mi, Fa, Sol, La, $i, Do), néu ta thém diu # vao 4m Fa
(Fa") thi ta co gam Sol truomg (G);
(Sol, Fran§iz PorRe MigFa", Sol) (3)
https://tieulun.hopto.org
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H¢ quéd. Theo nhin xét trén, tir gam Sol trudng (G), néu ta diit thém diu # vao m Do (vin
giit Fa") ta dugc gam Re trudmg (D):

(Re, Mi, Fa*, Sol, La, Si, Do*, Re)
Tuwong ty, tir gam Re trudmg, néu cho Sol” ta cb gam La trudmg (A),...
Ding diu gidng (b), ta ¢6 nhan xét sau: Tir gam trdmg fo néu ta 4t diu gidng (b) vao im thiy
sdu f3 thi dirge gam trrémg nhén dm thir tu 14m chi dm (6).
Thi du. T gam Do truéng, néu cho Si° ta s€ duoc gam Fa trudng (F). Ticp tuc, tir gam Fa
trrdmg (Si) néu cho thém mét ddu gidng vao Mi”, ta c6 gam Si° tnrémg cb hai du gifng ()
14 Si® va Mi°.
Ta khong n6i vé gam thit vi 48 c6 nhiin xét trén: Mt gam trurémg c6 chi 4m 12 &m thir nhét f
hogic 13 gam thir ¢6 chi &m 12 &m thir sdu (). Tir 46 ta cd béng sau diy d€ xéc dinh gam
trudmg, gam thi theo ¢ic diu thing (#) hoic diu giang (b):

Céc gam theo ddu thiing (#)

Khéng c6 diu thiing De truémg (C) hofic La thit (Am)
1 déiu thiing (Fa®) Sol trrémg(G) hofic Mi thir (Em)
2 déiu thing (Fa’, Do") Re trudmg (D) hofic Si thir (Bm)
3 diiu thing (Fa", Do, Sol™) La trizdmg (A) hogic Fa® thir (F*m)
4 diiu thing (Fa", Do", Sol”, Re") Mi trudmg (E) holic Do” thi (C*'m)

5 déu thing (Fa’, Do", Sol, Re’, La") Si trudmg(B) hodc Sol” thir (G'm).
Céic gam theo diu gidng (b)

1 déu gidng (Si%) Fa truémg (F) hoiic Re thir (Dm)

2 déu gidng (Si°, Mi®) Si” trudmg (B®) hodic Sol thit (Gm)
3 déu gifng (Si°, Mi®, La") Mi” trurdmg (E”) hodic Do thir (Cm)
4 dfin gidng (Si°, Mi®, La®, Re”) La® trrdmg (La®) hodic Fa thir (Fm).

(Ki hi$u not nhac: La (A), Si (B; H), Do (C), Re (D), Mi (E), Fa (F), Sel (G)).

Chir viét hoa la giong "trwdmg": C, D, E (Do trudmg, Re truong, Mi trudng).

Chit viét hoa c6 chit m bén phai 12 giong "thi*": Am, Dm, Em (La thir, Ré thi, Mi thi).

Ap dung. Chuyén gam dé diéu chinh néng cao hofic ha thdp cao dé mét ban nhac thich hgp
v&i giong hat ciia minh.

Thi du 1. Mt ban nhac gam Do truéng (C), néu thiy thip qué co thé ning 1én mdt ton, ta
chuyén 1én Re trudmg (D), bin nhac phai c6 hai ddu thing F* v Do", mei &m d8u néng 1én
mdt bic.

Thi du 2. Mt ban nhac gam Do thir (Cm) ba déu pidng Si°, Mi®, La®, cao qué mudn ha thip
xufng 2 ton, ta chuyén sang gam La thir (Am) bd tit cd déu gidng, cho cfic ndt nhac ha

xufing 2 bic. o

Trang 28 - TH&TT 440
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Ban hdy thay mdi chir boi mot chit s& vao céc chit dudi day sao cho dugc mot
déng thirc ding, trong do hai chir Rhac nhau biéu thi hai chit s6 khac nhau:

GIAP + NGO = 2014

DAN QUYNH
(Ha Ngi)

o 1. PHIM PAN

Hai diy dan cing logi ¢ tin s6 dao dong ti 18 nghich véi chiéu dai cia ching. Nguyén Ii ndy
quyét dinh viéc ché tao cic loai phim trén d4n Ghita hodc Mandolin. Thang nhac ctia ching
ta sir dung trong mdt quing tam c¢6 12 béc. Khi ta bim vio phim va gay vao diy s& phat ra
cdc 4m thanh cao thap khéc nhau, béi vi d6 dii ciia ddy dan duge diéu chinh khi bam vao
phim dan. Vén dé @3t ra 1a vi tri céc phim trén can dan nhu thé nao? Khoang céch giiva céc
phim c6 déu khong? Xét mét diy bit ki ciia din Ghita ciing nhur Mandolin, gia sir 46 dai cua
déy tinh tir phim trén cling dén con ngya 1a 24, (khi khéng ding tay bam vao phim nao). D§
dai ndy {mg véi tAn $6 4m fo trong thang nhac déu 12 béc. Ta ki hiéu di (i = 0, 1,...) 13 46 dai
ctia dfly (g véi fi trong thang nhac. Ta biét rang déy fo, fi,..., fm 12 mdt cép s6 nhén cong boi
¢ = 2" gin bing 1,056. Theo dinh luat &m hoc, tin s6 dao dong cia Am thanh ti 1
nghich v&i d0 dai cla diy. Vi vy ddy tuong \mg ao, @i, ..., @ 12 mdt cip s6 nhan c6 cong

fb.com/ebook.sos

2, 112

boi g’ = % =212 3 40 = 2a.

i-1
Ta ¢O a; = ap. [-1'\ Dic biét ap = ap.(2 )" = ﬂu.% = 2&.% = g. Phim nim & trung

q)

diém cia dy mg véi 4m fi2 = 2/o (fo 1én quing tdm). Khodang céch giita cic phim ciing
khong déu nhau.
Ta g(Jl dila khﬂiﬂg cach gu'ia ph]'m thiri-1 va I,ta co d} = do—1ai, d;; == ..

1 i-2 i i-1 i = l i-1
df=ﬂ;-_.l—ﬂ,-=au.(—] —m(—} =an.(g—l).(—] =dn_(—) vai dy = ag(g —1).

q q q q

Suy ra diy do, i, ..., d, cﬁnglﬁmétcﬁpsﬁnhﬁnlﬁicﬁcﬁngbéilﬁ% _pim gy

Tai li¢u tham khio
1. Gam don gian — GE Shilov (ban dich viét tay cia Hoang Trong Théi).
2. Vit li & Am nhac — Glep Anfilov (NXB Khoa hoe & Ki thut, Ha Noi, 1978).
3. Nhac I ndng cao - Ngb Ngoc Théing (NXB Am nhac, Ha Néi, 1997).
Trang 29 - TH&TT 440
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(Tiép trang 17)

(Tiép )

FOR LOWER SECONDARY SCHOOLS

T1/440 (For 6™ grade). Which number is

greater? P or O, given that
20.20,20. .20
P=30"70"126 " o8

_ (313233 60).
0= 2*2*2...2).(1.3.5”.59).
T2/440 (For 7' grade). Given 2014 points A,
As, ..., Axs and a circle with radius 1 on the

plane, prove that there always exists a point
M on the circle such that

MA, + MA, + ... + MAyg 4 2 2014,
T3/440. Prove that for any natural number n,
n' - 5n° - 2n*—10n + 4
is not divisible by 49,
T4/440. Let R denote the radius of the

circumcircle of a given triangle ABC. The
internal and external angle bisectors of angle

ACB meet AB at E and F respectively. Prove
that if CE = CF, then AC® + BC*=4R’,

T5/440. Solve the following system of equations

zx(1+lef]=s

‘f""“z e B =

FOR UPPER SECONDARY SCHOOLS

T6/440. Determine the function

fi)y=ax +bxtc
where a, &, ¢ are integers such that f{0) = 2014,
f2014) = 0 and A2") 1s a multiple of 3 for any
natural number z.

T7/440. The positive real numbers x, y, z
satisfy the equation xy = 1 + z(x + y). Find the

_ 2g0p+l) |z
greatest value of P (1+x2)(1+y1)+1+:1'
T8/440. In an acute triangle ABC, the three
altitudes 4A4,, BB,, CC; meet at H. Prove that
ABC is an equilateral triangle if and only if
HA? + HB? + HC? = 4(HA} + HB} + HC?).
Translated by LE MINH HA
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