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TRUNG ﬂﬁ»‘t*‘ CO S&

ghiém nguyén la mér dé tai li thii ciia S6

hoc. Néu chii y dén ddc diém ciia méi
phitong trinh nghiém nguyén khi gidi né thi ta
s€ lia chon duoc nhitng cdch gidi hét sicc don
gidn. Trong khuén khé bai viét nay, xin néu
maét 56 thi du minh hoa.

0 Xét dac diém cua ciac an va biéu thiic
chira an
% Thi du 1. Tim nghiém nguvén cita phuwong
trinh x*+ 12x=y7,
Mot cdch giai. PT da cho tuong duong véi
(x+6)" —y2=36
< (x+6+y)(x+6-y)=36.
Suy ra (x + 6 + y) va (x + 6 — y) 1a u6c cua 36.
Ma sa 36 c6 tdt ca 18 ude nén ta phai xét 18
trutmg hop ing voi x+6+y € (£1 ; 2 £3 ;
+4 ;46 49 ; £12 ; +18; £36). Tir dé, thu duge
sdu nghiém (x;y)1a (0; 0), (-12; 0), (16 ; 8),
(-16;-8),(4;8),(4;-8).0
Nhgn xét 1. Vi y chi c6 s6 mii chin trong
phuong trinh dd cho nén cé thé gia st y>0.
Khi d6 x+6+y>x+6-y, do vay ta loai dugc
tam truong hop. Sau khi thu duoc boén nghiém
(x;y)1a (-1658),(0;0),(-12;0),(4; 8),ta
bé sung thém hai nghiém ( —16 ; —8), (4 ; —8).
Nhin xét 2. Vi (x+6+ y)—(x+6-y)=2y nén
(x + 6+ y) va (x + 6 — y) cung tinh chan lé. Do
viy, ta chi ciin xét bon truong hop

6 [-6] 18]

NGODUCTHODUONGMINHCHAU
DD: 0986885389

LUA CHON CACH GIAI HOP Li
CHO PHUONG TRINH NGHIEM NGUYEN

vU HOU BINH
(Ha Noi)

Nhdn xét 3. PT da cho c6 dang x(x + 12) = y?
nén xét hai kha nang sau
Néu y = 0 thi ta duoc x = 0 hodc x =-12.

Néu y>0thix+6+y>x+6—y, nénchixayra

+6+y=-2 =
xX+6+y e x+6+y=18
x+6—y=-18 x+6—y=2.

% Thi du 2. Tim s6 nguvén x -4+ 7

lad mat s6 chinh phicong.
Mot cdch gidi. Pat x> — 4x + 7=y, (yeN).
Viét PT trén duéi dang sau
(x-2)+3=y? &y —(x-2)*=3
<> (y+x-2)(y-x+ 2)=3.

Suyra(y+x-2)va(y—x+2)laudccnal
nén ¢6 bén kha nang

BERNNER

Trdétimdugcx=1vax=3.0

yEy—u || BREIE ‘

y—-x+2

Nhdn xér. Trong céch gidi trén ta phdi xét bén

trudng hop vi da khong so sanh (y + x — 2) véi

Oy -x+2).

NE-fu tan dung gia thi€t yeN va thay cich viét
—{x=2) =3 bdi (x 2Y —y=—3 thitacé

(x 2+ x-2-y)=

Mat khdac laicox—2+y 2 x—2 -y nénchi

cén xét hai kha nang

{x—2+y=3 ) Jlx—2+y=-—l
hoa

x=2-y=1 x=2—y==3.
: TOAN HQC
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2] Luta chon x hay y lam an ?
* Thi du 3. Tim nghiém nguyén cua phiong
trinhx* — xy=2> +2y*
Phén tich. Vi€t PT da cho du6i dang

@3—1),r2—_v,t—2y2=ﬂ (D
s Vaiy=1thix=-2.
eVGiy=-1thix=2,
o Xéty#+1,khi d6 PT (1) 1a phuong trinh
bac hai 4n x, c6 A=y*(8y*-7). DK cin dé
PT (1) ¢6 nghiém nguyén la A phdi 1a s6
chinh phuong.
V6iy=0thix=0. _
V6i y = 0 thi 8y* —7 phai la s6 chinh phuong.
Sir dung diéu kién niy ta khong chan duoc y.
Vi vay nén theo hudng khic.
Loi gidi. Viét PT da cho dudi dang

(-2 —xy-x=0 (2)
Vi x nguyén nén x>—-2 =0, do do PT (2) la
PT bac hai véi an y, cOA=x2(4x2-7).
biéu kién cdn dé PT (2) ¢6 nghiém nguyén
1aA phai la s6 chinh phuong.
e V6i x=0thiy=0.
e V@i x=0thi 4x2 -7 phai la s6 chinh phuong.
Dat 4x*—7=m?,(meN), taco

4x2 =T =m? < (2x-m)}2x+m)=1.

Tir d6 tim duge x = — 2 hodc x = 2. Thay vao
PT (2) dé tim y. Thu dugc nghiém nguyén
(x;y)cuaPTdachola(0;0),(2;-1),(2;2),
(-2;1), 2;-2.0 '

® Sir dung 4n phu nhu thé nao?

* Thi du 4. Tim nghiém nguyén cua phitong trinh
q"):r—'+]6,\:+9%:3.\:---1{)}-'-- 24 (1)

Mot cdch giai. Pat 3x — 16y — 24 = m véi

meN. Khi dé PT (1) tro thanh

9x? +16x+96=m?

<= 81x?+9.16x+864=9m"

& (9x+8)" ~(3m)? =—800

<> (9x+8-3m)(9x+8+3m)=-800 (2)

TOAN HOC
2  ‘Cludilye SO 406 @-2011)

Do (9x+8+3m)—(9x+8-3m)=6m (chia hét
cho 2) va 9x + 8 + 3m = 9x + 8 — 3m1; nén xay
ra 12 truong hop cla cap s6 (9x + 8 + 3m
Ox + 8 — 3m) la (400 ; -2), (2 ; 400), (200 ; —4),
(4 ; =200), (100 ; -8), (8 ; —100), (80 ; —-10),
(10 ; =80), (50 ; -16), (16 ; —50), (40 ; -20),
(20 ; —40). Tir do tim dugc sdu cap sé nguyén
(x ; m), twong mg ta tim dugc hai nghiém
nguyén (x ; y) cua PT (1) l1a (=23; —-10) va
(1;-2).0
Nhan xét. Sau khi duoc PT (2), ta khong tim
x vd m ma thay trd lai m bai 3x — 16y — 24,
thu dugc

(9x—24y—32)(3p+5)=—25.
Suy ra (3y + 5) 1a udc cua 25, ma (3y + 5) chia
cho 3 du 2 nén chi c6 thé xdy ra ba kha ning

Bid [ 1] 3 |-
¥ |28 |=
= | 1:] 3 |<u

Loaix=3,y=0,vikhidé m<0.

Két luan. Céic thi du va cdch giai néu trén
cho thdy médi phuong trinh nghiém nguyén
véi diéu kién riéng cua né doi hoi mét cach
gidi phi hop. Diéu do ¢6 tac dung rén luyén
tur duy todn hoc mém déo, linh hoat, sing tao
vid do vy ma cdc bai todn vé phuong trinh
nghiém nguyén thudng c6 mit trong cic Ki thi
chon hoc sinh gi6i Todn cdp Trung hoc.
Ban doc ¢6 thé tim hiéu thém kinh nghiém
giai phuong trinh nghiém nguyén trong cuén
"Phuong trinh nghiém nguyén va kinh
nghiém giai" cia tic gia do Tap chi Todn hoc
va Tudi tré bit diu phat hanh.
Cudi cing mot ban doc te luyén tdp thong qua cdc
bai tap sau day.
1. Tim c4c s6 nguyén x dé x* — 2x — 11 12 mot s6
chinh phuong.
2. Tim nghiém nguyén ciia phuong trinh

x+y+3xy=(x+y)"
3. Tim nghiém tir nhién ctia phuong trinh

X+ +x+1=2%

4. Tim nghiém nguyén duong cia phuong trinh

1 ,' 1
2+Jx+—+ X+—=J.
2 4
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HUONG DAN GIAI BE THI VAO LOP 10

NAM HOQOC 2010 - 2011

(Dé thi da dang trén THTT sé 405, thang 3 nam 2011)

Cau l.a)Ddpso. M =-12.
b) DK -4 < x < 4. PT da cho trd thanh

x3 :(\r‘lﬁ—xz ]3 < x=+16-x2
x=0

x2=16-x?
DK x=1 ; y#-I1.

& x = 24/2 (thod min PK).

Bata: = @b 20,

, b=
x-=1 y+1
HPT da cho tro thanh

2a+b=7 a=2
o

Sa-2b=4 b=3.

e R 2
Hé ¢6 nghiém (x;y) la )
Cau 2.a) Pat

A=n’—n*-Tn+10= (?’?—2)(?’!2 +n—5).
Vay dé A 1a s6 nguyén t6 thi n—2 hoic
n’ +n—5 phai 1a uéc cta 1. Tir d6, tim duoc
n=1van=3.
b) Ta co

2010" =2009" +2008° >1,¥x,y,ze N,
Suy ra x > 1. Khi d6 2010" 1a s chén.
Ma2009” (Vy € N) la s6 1é nén 2008 phai 1a
sO 1é, suy raz=0. Do d6

2010F = 2009 +1 (*)

Vi 2009 chia cho 4 du 1 nén 2010° = 2009" +1
chia cho 4 du 2. Lai c6 2010 = 4k + 2,
keN*= 2010°=4m +2*, me N".
Véi x>2 thi 2010° = 4m + 2° : 4. Do vay x =1,
thay vao PT(*), ta ¢6 2009 = 2009 <> y = 1.
Bdpsd, (xiyyey=_151; 0
Cau3.a) A=(@m-2)2>0. Ching td PT
luén c6 nghiém véi moi gia tri cua m.

4xx,+6
(X +x2)*+2
Viete,c6 x, +x, =m ; xx,=m-1. Do do6

b) Ta c6 A= . Theo hé thic

_dm+2  (m+2)?
Comi+2 m?+2
Viy gia tri nho nhat cia A 1a —1 dat duoc khi
m=-2.
c) D€ A 1a s6 nguyén diéu kién c4n la
m+2<dm+2om -4m<00<m<4,
Do m Ia s6 nguyén duong nén m € {1;2;3;4}.

L2=].

Tuedé timdugc m=1;, m=4,
Cau 4. (h. 1) a) Ha Bl 1 AC,I € AC. Tam
gidc vaong AIB ¢6 BAC=60° nén AI:A?B:‘—;,

3{:% ey CI:%E.T& 46 BC=BIZ +IC?
=a+/7. V& dudng kinh CN ciia duong tron
(O) ngoai ti€p tam gidc ABC. Khi d6 tam giac
BCN vuéng tai B cd BNC = BAC = 60° va BC

= avJ7.Suyra m:@. Vay do dai ban kinh

dudng tron ngoai tiép tam giac ABC la g 321 :

E ' Hinh I

b) Ta ¢6 BDF = ADB + ADF =120°. Do d6
BDF + BAF = 180° nén tit gidc ABDF noi tiép.
Suy ra ADF = ABF =90°, hay FB la duong
cao cua tam gidc AEF. Vay AD, EK, FB la
ba dudng cao cua tam gidc AEF nén chiing

déng quy. -

TOAN HOC
“CTuSige 3
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~Dé thivao: lorp 1@
TRUdNG THPT CHUYEN LE QUY PON, BiNH DINH

NAM HOC 2010 - 2011

(Thoi gian lam bai: 150 phiit)

Cau 1. (2 diém) Giai phuong trinh

Jx+2\/ﬁ +\fx—2\[;: :%8.

Cau 2. (2 diém) Tim tdt ca céc gid tri thuc cla
a dé phuong trinh

2x? —[4.{H~%))‘:+4a2 +7=0

c6 nghiém nguyén.

Cau 3. (2 diém) Cho ba s6 nguyén tG 16n hon 3
a,a+k;a+2k.

Chitng minh rang k chia hét cho 6.

Cau 4. (2,5 diém) Tit diém P ndm ngoai

duong tron tim O ban kinh R, ké hai ti€p tuyén

Cau 5.a) (h. 2)
Tir gidc MNQP noi
ti€p nén

NOP =180° — PMN (1)

Lai c6 NOP=KQL " ¥ M

e e Hinh 2
.. LEKM + KLM

O_r—-‘-ﬁ o DASN
i 180 2PM 180 ;Pm @

T (1) va (2) suy ra

180° + PMN

Vay PMN =60° = PON =120°.

Tu gia thiét suy ra MQ la phan giac trong tam
giac KLM, do d6 QP =QON, hay tam gidc
PON can tai Q, suy ra QPN = ONP =30°. Ké

180° — PMN =

OH L PN tacé fﬂ”:!ﬂV=P—g=1. Trong tam
gidc vuong POH c6

TOAN HOC
4 & cruate Sé 406 (4-2011)

PA, PB t6i dudng tron. Goi H 1a chan dudng
vudng goc keé tir A t61 duong kinh BC.
a) Chimg minh ring PC ct AH tai trung diém
E cua AH.
b) Gia sit PO = d. Tinh AH theo R va d.
Cau 5. (1,5 diém)
Cho a, b, ¢ 1a cdc s6 duong vi a+b+c<1.
Chitng minh ring
1 1 1
+
a’+2bc

+ =9,
bi+2ca c¢2+2ab

BUI VAN CHI
(GV THCS Lé Loi, Quy Nhon, Binh Dinh)
st tdm va gidi thiéu

— — — — S S B N S W N S N S — —

PH
fe=He cos30° 3
b) (h. 3) Tam gidc
ABC c¢6 goéc A 16n
nhit nén BC > AB.
Trén canh BC
ldy diém D sao
cho CD =AC =AB.
Suy ra tam giic
ACD cén tai C nén
CAD = CDA =72° = BAD =36°.Do vay
AABC o» ADBA (g.g) nén
AB BC BD+DC BD

DB BA  BA  BA

bat :—ﬁ =X (x > 0},ta dugce phuong trinh

1+\/§
=

Hinh 3

+1.

x=l+1 = xl-x-1=0&=x=

x
1+J§

BC
AC 2

Suy ra — =

TRAN VAN HANH
(GV DH Pham Van Déng) swu tim va gi6i thieu

https://tieulun.hopto.org
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Chudn bi

cho ki thi

tot nghiép THPT
va thi vao
——— Pai hoc

ham gidp cho cic ban hoc sinh chuén bi t6t

nhdt ca vé kién thirc, ki nang, déng théi
lam quen véi cdu tric dé thi va tim thé tham du
ki thi tuyén sinh vao cic trudng Dai hoc, Cao
dang. Bai viét nay xin glcn thiéu cich giai mot
s6 dang todn co ban vé xdc sudt.

IDANG 1. Tinh xdc suat cia mot bién ¢o
theo dinh nghia co dién
Cdch giai. D¢ tinh xdc suit P(A) ctia mot bién
c@ A ta thuc hién cdc budc
* Xidc dinh khoéng gian méu Q, roi tinh sé phéin
tlr () cna Q.
* Xdc dinh tap con mo ta bién cd A, roi tinh s§
phan tir n(A) cia tap hop A.

? i n(A)
* Tinh P(A) theo cong thitc P(A)=——,

n(€l)

* Thi du 1. Mt 16 hoc sinh gém 9 em, trong
do o 3 nit duoc chia thanh 3 nhdom déu nhau.
Tinh xdc sudt dé méi nhém cé 1 nit.
Loi gidi. Goi A 1a bién c6: "O 3 nhém hoc sinh
mbi nhém céd 1 nix "
e Dé tim n(2) ta thuc hién
Chon ngéu nhién 3 trong 9 em dua vio nhém
thit nhat, s6 kha nang la C3.
Chon 3 trong 6 em con lai dua vao nhém thit
hai, s6 kha nang 1a C;.
Con 3 em dua vao nhom thit ba, s6 kha nang la
3 =1.
Vay n(Q)=C3.C3.1=1680.
Vi phin ngdu nhién nén cic bién c6 so cip
trong khong gian bién c6 so cdp nay cd ciing
khd ning xudt hién.
e Dé tim n(A) ta thuc hién
Phian 3 nit vao 3 nhém nén cé 3! cdch khic
nhau.

Cach giai

MOT SO DANG TOAN CO BAN

VE XAC SUAT

LE HO QuY
(GV trudng THPT Duy Tén, Kon Tum)

Phan 6 nam vao 3 nhém theo cdch nhu trén, ta
¢6 C;.Cj.1 cdch khac nhau.

Suy ra n(A)=31C2.C2=540.

eDodé P(A)= n(A) =_@_£_
A(Q) 1680 84
% Thi du 2, Tircdce chit 560, 1, 2, 3, 4, 5, 6 viét

ngdu nhién mét sé' te nhién ¢6 5 chit s6'doi mot
khdc nhau. Tinh xac sudt dé cde chit s6°1 va 2
co mdt trong 5o viét duoe.

Lot gidi. Goi A la bi€n c6 "S6 viét dugc c6 mat
cic chirs6 1 va 2"

e Gia sir s6 viét dugc ¢6 dang abcde voi céc
chir s6 doi mot khdc nhau thudc tap X = {1, 2, 3,
4,5, 6}. C6 6 cach chon a va ti€p theo c6 A?
ciach chon (b,c,d,e). S6 phan tr cha khong
gian mau 13 n(Q)) =6.A% =2160.

* D€ tim n(A), ta xét hai trudng hop sau

Truomg hop 1. abcde khong cé mit chit s¢ 0
(cO mit céac chit s6 1 va 2): C6 A2 cdch sip thi
tur hai chit s6 1 va 2 vao 2 vij tri trong 5 vi tri;
sau do c6 A} cdch xép thit tu ba trong bon chir
6 3,4, 5, 6 vao 3 vi tri con lai. Vay trudmg hop
nay c6 AZ.Aj =480 kha nang.

Truong hop 2. abede ¢6 mit cdc chit s6 0, 1, 2:
C6 4 cich chon vi tri dé dat chit s6 0; ti€p theo
cé A} cdch chon vi trf dé dit hai chir s6 1 va 2;
cudi cung ¢6 A} cdch chon hai trong bén chit
56 3,4, 5, 6 dé dat c6 thit tw vio 2 vi trf con lai.
Viy trudng hop nay c6 4.A2.A} =576 kha nang.
Suy ra n(A) =480+576 =1056.
n(A) _ 1056 _22

n(€) T2160 45

e Dodb P(A)=

OAN HOC
~CTuditge 5

S4 406 (4-2011)
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WDANG 2. Tinh xdc sudt bang quy tdc cong
Cdch gidi. Sit dung ki thuat dém va cidc cong
thic sau dé tinh xdc sudt cha bién cd d6i, bién
¢ hop

P(E} =1-P(A); P(AwB)=P(A)+ P(B), néu
AnB=0.

% Thi du 3. Mor hép dung 8 vién bi xanh, 4
vién bi do. Ldy ngdu nhién 3 vién bi. Tinh xdc
sudt dé

a) Ldy dwoc 3 vién bi cling mau.

h) Ly duwoe 3 vién bi khdc mau.

¢) Ldy duge it nhdt 2 vién bi xanh.

Lot giai. a) Goi A 1a bién c6 "Lay duoc 3 vién
bi xanh", B la bién ¢d "Lay dugc 3 vién bi do"
va H la bién c6 "Liy duoc 3 vién bi cung
mau". Ta c6 H=AUB, vi A vA B xung khic
nén P(H) = P(A)+ P(B).

3 3
Mol PO e et B s

c, 55 i, 55
id Bl s,

55755 11

b) Bién cé "Lay dugc 3 vién bi khiac mau” la
bién c6 H. Vay
8

P(H)=1-P(H 1————.

(H) (H)= T
¢) Goi C la bién c¢6 "Ldy dugc 2 vién bi xanh
va mot vién bi do”, K 1a bién c6 "Lay dugce it
nhit 2 vién bi xanh". Tacé K=AU(C,vi A va
C xung khiic, nén P(K)=P(A)+ P(C).

2 1
Tacé P(C)= GG gﬁ
C 55
Suy ra JF’{K)—E 28 42
55 55 55

DANG 3. Tinh xdic suiit bang quy tic nhan
Cdch giai. D¢ tinh xac suat cia bién c6 giao
cua hai bi€n c6 doc lapA va B ta diung cong
thitc P(AB) = P(A).P(B).

% Thi du 4. Cé hai hop chita edc qud cdu. Hop
thit nhdt chita 3 qud cau trang, 7 qud cdu do va
15 qud cdu xanh. Hop thit hai chita 10 gud cdu
tréng, 6 qud cdu do va 9 qud cdu xanh. Tee méi
hop ldy ngau nhién ra mot qua cdu. Tinh xdc
sudt dé hai qua cdu lay ra ¢ mau giong nhau.

TOAN HOC
6 ‘Clusilre S8 406 (4-2011)

Laoi giai. Goi A la bién ¢6 "Qua cu dugc 1dy tir
hop thit nhét 13 mau trang”, B 14 bién c6 "Qua
ciu duoc 1ay tir hop thit hai 12 mau tring".

Ta cd P‘(A)—i5 F‘(B)—E Vay xdc sudt dé

hai qua ciu dugc 1ay ra déu mau tring 1a
P(AB)=P(A)P(B) = % (do A va B doc lap).

Tuong ty, xac sut dé hai qui cdu dugc 1dy ra

déu mau xanh 12 Ei:E v xdc sudt dé

2525 625
6 7 42

14y ra hai qua ciu déu mau dé 1a ——=—.
2525 625

Theo quy tic cong, xdc sudt dé 14y ra hai qua
cdu cliing mau la
30 135 42 207
P Y s
625 625 625 625

LDANG 4. Lap bang phan bé xdc suét cia
bién ngau nhién roi rac

Cdch giai. Dé lap bang phan bé xdc sudt cha
bi€n ngdu nhién rdi rac X ta thuc hién cic budc:

* Xic dinh tap hop cdc gid tri ¢6 thé {x,x2,...,%,}
clia X,

e Tinh cic xdc sudt p; =P(X =x;), trong dé
{X=x;} labiéncdéd " X nhén gid tri x;".

*» Trinh bay bang phan bd xdc sudt theo dang sau

' X x| x X,

|P Po P2 | ... | Pn

* Thi du 5. M¢t 16 hang gém 10 san pham
trong dé ¢é 3 sdn pham xdu. Chon ngdu nhién
cung lic 4 san pham dé kiém tra. Goi X la s¢
san pham xdu gdp phdi khi kiém tra. Ldp bang
phdn bé xde sudt cua X

Loi gidi. Dé thay X nhan cdc gid tri thugc tap
{0,1,2,3}. Tacd

1 (3
Px=0y=S =35, pyop-OG _105,
ci 210 ci 210

3l
Lt L ¢ S
cL o210 ch 210

https://tieulun.hopto.org
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Vay bang phan b xdc sudt coa X 1a

X 0 1 2 3
p | 35 |105 [ 63 | 7
1o | 210 | e | 210

WDANG 5. Tinh ki vong, phuong sai va do
léch chuén cia bién ngau nhién roi rac

Cdch gidi. DE tinh ki vong, phuong sai va do
léch chuan cta bién nglu nhién roi rac X ta
dung cic cong thifc

E(X)=Y xip;; V(X)=2(x —pu)* p; hoic

i=l i=]

V(X)=> x?p, — u* o(X)=V(X), trong d6
i=l st i
pi=P(X =x,), Vi=Ln; u=EX).

% Thi du 6. Mér chiéc hop dung 10 tam the,
trong doé cé bon the ghi s6'1, ba the ghi 562, hai
the ghi 56" 3 va mot the ghi s6 4. Chon ngau
nhién hai tdm the réi cong hai so trén hai tdm
the vai nhau. Goi X la so thu duoc.
a) Ldp bdng phdn bd xdc sudt cua X.
b) Tinh ki vong, phitomg sai va do léch chudn
cua X.
Lai giai. a) Goi A; la bién c6 "Chon dugc tam
thé ghi 6 i va tdm theé ghi sd j ",
Dé thdy X nhén céc gia tri thudc tap {2, 3, 4, 3,
6,7} Taco

Ci .. 6

P(X=2=P(A,))=—=—;
( }=P(Ay) C, 45
gl 12
P(X=3)=P(Ap)=—2YP=—
(=20=rs) c;, 45
1 | 2
P{X=4)=P(Am)+f"(r422):C4C2 .

Ch Ch 45°
cc , Cic 10

P(X =5)=P(A4)+P(An)= =— ]
( )=P(Aj4)+ P(Axn) T, %5

2 Cict 4
P(X = 6) = P(Ay) + P(Ayy) =—2 + 2L =—
( )= P(As3) + P(Ay) c e T
@8l 2
P(X=7)=P(Ay))=—2"1=—.
( )=P(A3) i, 45

Vay bang phan b xdc sudt cia X la

x| 23|45 ]6
s |6 (2|4
45 | 45 | 45 | 45 | 45

i
LSS
I L

b) Taco
6 12 1l l(_)_

EX)y=2,—+3.—+4—+35,
45 45 45 45
+6.i+?_._g._= 4
45 45
V(X)=22.£+32.E+42+£+52+£
45 45 45 45

+ 62.i+ 7 .—2-——42 = 1,78.
45 45

ag(X)=V(X)=+1,78 =1,33. O

BAI TAP
1. Mot hop dung 12 qua cu ciing kich thuée,
trong dé cé 3 qua cdu xanh, 4 qua ciu den va 5
qué cdu tring. Chon ngiu nhién ciing lic 4 qua
cdu. Tinh xdc sudt dé trong 4 qua cdu chon
duoc c6
a) 4 qua cdu cung mau.
b} 2 qua céu trang.
¢) 1 qué cdu tring, 1 qua cdu den.
2. Gieo dong thdi 5 dong xu. Tinh xdc sudt dé
a) Dugc 3 mat ngira.
b) Co it nhat 3 mat ngira.
¢) C6 it nhit 1 mit ngira.
3. Hai ban Pdo va Mai hoc xa nha. Xdc sudt dé
Pdo va Mai vé tham nha vao ngay chu nhat
twong tng 1 0,2 va 0,25. Tinh xdc suft dé vao
ngay chi nhat
a) Ca hai vé tham nha.
b) C4 hai khong vé tham nha.
¢) C6 ding mot nguoi vé tham nha.
d) C6 it nhat mot ngudi vé tham nha.
4. Mot hop dé thi vin ddp cé 30 cau hoi, trong
d6 c6 10 cau hoi kho. Mot hoe sinh can rit
ngiu nhién 3 cau hoi dé tra 101, Goi X 14 50 ciu
kho trong s6 3 cdu hoi da nit ra.
a) Lap bang phan b xdc sudt cia X.
b) Tinh x4c suit dé hoc sinh nay chi nhan dugc
toan ciu kho.
¢) Tinh x4c suét dé hoc sinh nay nhan dugc it
nhat 2 ciu kho.
d) Tinh ki vong, phuong sai va do léch chudn
cua X.

TOAN HOC
' CTuéilge 4

https://tieulun.hopto.org

S3& 406 (4-2011)




https:iiwww. facebool. comiletrunglienmath

hitps:/isites. google. com/siteletrungldenmath

Tl soe TRUGC Ki THI

PDESO7
(Thai gian lam bai : 180 phiit)
PHAN CHUNG

Cau L (2 diém)

Cho ham s6 y = x—"*: .

s
1) Khao sit su bién thién va vé dé thi
clia ham sé.
2) Tim tit cd cdc diém trén truc tung dé tir
diém dé6 ké duoc hai tiép tuyen dén (C) sao cho
hai ti€p diém tuong (ng c6 hoanh-do duong.

Cau 1L (2 diém)
1) Gidi phuong trinh

()

2(1+cosx)(cot?x+1) =M.
CoOsSx+sinx
2) Gidi hé phuong trinh
3.5-log;y=5-logsx
JJlogsx—1=log; y—-1.

Cau IIL (1 diém)

r

Tinh tich phan J = | .
) 5 62_5.' +er

Cau IV. (1 diém)

Cho hinh chép S.ABCD c6 day ABCD 1a hinh

thang vuong tai A va B. Hai mat phang (SAB)

va (SAD) cung vuong goc véi mit ddy. Biét

AB=2a,8A = BC = a, CD = 2a+/5.

Tinh thé tich cta khdi chép S.ABCD. Xic

dinh tdm va tinh ban kinh mat ciu ngoai ti€p

ti dien SACD.

Cau V. (1 diém)

Tim tat ca céc gid trj cha m dé phuong trinh

sau ¢6 nghiém thyc

VI=x + Va4 v 43542 = m

PHAN RIENG
(Thi sinh chi duoc lam mét trong hai phan A hodc B)

A. Theo chuong trinh Chuin
Cau Vla. (2 diém)
]} Trong mit phing Oxy, viét phucmg trinh
cac dudng thang chifa ba canh cua tam gidc
ABC biét C(4 ; 3), duong phan gidc trong va
trung tuyén ke tir mot dinh ciha tam gidc ¢6
phuong trinh ldn lugt 1a

x+2y-5=0va 4x+ 13y—-10=0,
2) Trong khong gian Oxyz cho mat cdu (C)
c6 phuong trinh

C+y +22-2x42:-2=0.

Tim diém A thu6c mat ciu sao cho khoang cich
tr A d€n mit phing (P): 2x -2y +z +6=0
16n nhat.
Cau VIla. (1 diém)
Véicdcs6 0, 1, 3, 4, 5c6 thé lap duoc bao

nhiéu s6 tv nhién c6 nam chit s§ va chia hét
cho 4?7

TOAN HOC
g * Clusilre S6 406 (4-2011)

B. Theo chuong trinh Nang cao
Cau VIb. (2 diém)
1) Trén mit phing Oxy cho hai dudng tron ¢6
phuong trinh (C,): X +y*=1va
(C): X+y —6x+6y+17=0.
Xiéc dinh phuong trinh cdc dudng thang tiép
xuc voi ca hai duong tron trén.
2) Trong khong gian Oxyz, cho ba diém
A@0;1;1),B2;-1;1),C4;1;1)vamat phing
(P) c6 phuong trinh x + y+z - 6 = 0.
Tim diém M trén (P) sao cho [E+2E+E‘
dat gid tri nho nhat .
Cau VIIb (1 diém)
Trong khai trién nhi thic (¢ + b)*, tim s6
hang c6 gid tri tuyét doi 16n nhat, cho biét
lal =16]3.-
NGUYEN LUU
(GV THPT chuyén Ha Tinh)

https://tieulun.hopto.org
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HUGONG DAN GIAI PESO 6

Cau I. 1) Ban doc tu giai.
2) Hoanh d¢ tiép diém cha d:y=ax+b véi
(C) la nghiém PT 3x2+6x+9-a=0. Dé cé
hai ti€p tuyén véi (C) phan biét nhau va ¢é cung
hé s6 goc k thi PT 3x2+6x+9—k=0 c6 hai
nghiém phan biét <>k >6. Toa db cic tiép
diém la nghiém clia HPT
y=x*+3x24+9x+3
3x2+6x+9-k=0.
Tir d6 14y v chia cho 3x2 +6x+9—k suy ra PT

k+12  k
X+—.
3

dutmg thing qua cic tiép diém la y=
Pdp s6. k=6021. O
Ciu II. 1) Bién déi PT ddu thanh
(x* =2y)(x—y)=0,
két hgp DK x? -2y —120, suy ra x=y, thay
vao PT thit hai duoc
2a? 2x—143Y —14=x-2
x2=2x-120 x2=2x-1=20
:b{x,fa x3-14 Ex—2c>{x2—2x—l£0.
Do déx?—2x—1=0. HPT c6 hai nghiém (x; y)
Ia (1+2;1+42) va (1-v2;1-42).

2) DK x#0. Néu x<0thi VT <2 nén PT vo
nghiém. Néu x >0 thi xét ham s&
2

f(x)=23 +3x —17,ta co

a

£(x)=3.2%In2 - = 3%.In3;
p;

f'(x)=9.2%In22+ iy x+1n3) >0, vx > 0.
1'4

Do dé ham s6 f'(x)dong bién trén mién x > 0,
két hgp vai !irgf'(;c)= —oo; lim f'(x) = 40,

suy ra f'(x) =0 co6 nghiém duy nhit x, € (0; +20).
Lap bang bién thién cua ham f(x) suy ra
PT f(x)=10c6 t6i da hai nghiém trén(0; + c0), ma

f()= f[%logﬁ]:[}. Vay PT da cho c6 hai

nghiémla x=1;x= —§—|ng3. ]

Caulll. Bat x=2—1, taco

|
I=-[(@-1p =32~ +2)"ar
3

3
=—[(P -3 +2)"ar=-1. vay 1=0. O
=

Cau IV. Ké SH L BC, goi M, N I4n luot 13 hinh
chiéu ctia H én AC, AB thi SMH = SNH = 60°

vi HM = HN. Tur 46 HM=@;

(V3 -Da 3
=——; Sagc =
4
1
V‘-‘.ABC = ESH Sapc =
Cau V. Thay x+y+1=z vao P, bién déi
x3y3
(x+ )2 (x+1P(y+13"
1 x2y?
A(x+1D3(y+1P

;2
Li;iCéx+1=£+f+l;_,3gx_:>(x+l)32_2_1_}:2‘

2
.Va
3 1y

(3-3)a’ 9
32

SH

dugc P =

(x+y)?>4xy nén P<

i P 3N
tuong tu (y+1) 2—4—;.;. T 46 P< >

Déu béng xay rakhi x=y=2;z=35.

5
Vay maxP=(—-J .0
27

Cau VIa. 1) Bubng cao AA' clia tam gidc ABC la
dudng phan gidc trong (hoac ngodi) géc B'A'C’
clia tam gidc A'B'C", nén duding thang chita canh BC
la phan gidc ngoai (hodc trong) cua géc BAC.
PTAB :2x+3y—-5=0;

AC"3x-y-2=0,
PT BC: (2410-3/13)x+(310+13)y +

+(2V13-5V10)=o0.

hodc BC: (2J'1_6 + SJE):: +(3JE—JE); -

~(2413 +5410) =0.

2) PT mp(ABC): x+29y+9z+4=0 va mat
cdu(S)c6 tam /(1;2;0), bén kinh R =23 . Ta
thdy mp(ABC) cit mat ciu(S). Khong tim dugc
gid tri nho nhét cha Vigpe. Vigse 16n nhit khi
M 1a giao diém cuia mat cdu (S) véi dudng thing
qua f va vubng géc v mp(ABC).

{Xem tiép trang 28)

TOAN HOC
" Clusilre g
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HUGNG: bAuon_rAp“nou' VAT LI

BT

Chi dé : DAO DONG VA SONG DIEN TU - SONG ANH SANG

rong s6 bdo niy, ching t6i dé cap 16i hai chu

dé: Dao dong va song dién tic, va Song dnh
sang. Theo ciu tric dé thi tuyén sinh dai hoc, cao
dang nam 2011, mén Vat li, phan chung ciia hai
chu dé nay gém 9 cau; trong do chu dé Dao dong
vit song dién tir ¢6 4 cdu, con chi dé Song anh
sdng ¢6 5 cau. DE lam t6t cdc cau trac nghiém
trong hai chii dé nay, thi sinh cin nam ving nhu‘ng
noi dung kién thitc sau day: Dao dong dién m,
mach dao dong LC; Dién tir trudmg, séng dién ti;
Truvén thong (théng tin lién lac) bdang song dién
ar; Tdn sdac dnh sang; nhiéu xa, giao thoa dnh
sang; Buoe song va mau sde dnh sdng: Cdc loai
guang pho; Tia héng ngoai, tia tk ngoai, tia X;
Thang song dién tix.
Dudi day, chiing toi dua ra mot s6 cau tric nghi¢ém
vé chii dé nay, déng thii huéng dan cach lua chon
phuong dn ding.

CAU 1. Phdr biéu nao sau day la sai khi néi vé
ndng luong dao déng dién nr riéng trong mach
dao dong dién tie LC khong 6 di¢n tré thudn?
A. Ndng lwong tix truong cuc dai bang nédng
liong dién tir cria mach dao dong.

B. Khi ndng luong tr truong giam thi ndng
lieomg dién truomg tang.

C. Ndng ligng dién tit cua mach dao dong bang
tong ndng lwgng dién truong tdp trung o tu dién
va ndng licong ti trudmg tdp trung ¢ cuon cam.
D. Ndng luong dién triong va nang luong ur
triong bién thién diéu hoa vai tan s6 bang mot
nita tdn so cua cuong do dong dién trong mach.

Huong dan. Nang Iucrng dienwr W =

L¥
W, = -':!—, W,:——z— Ta ¢6 g =Qysin(wt +qa}

2

Ilzd_q:.ruﬂﬂﬁ(ﬂj!‘l‘qﬁ}. Do d6 WzQ—Uzﬂi.
dr _ 2C 2

Tir day dé dang thay rang cdc phuong dn A, B,

C ding, con phuong dn D sai.

Wr;+W,

Chon D. O

CAU 2. Mdét ddi séng dién nv trong chén khong
co tan sé tr 4.0.10"Hz dén 7.5.10""Hz. Biét vdn

TOAN HOC

10 & cruﬂ-lme S5 406 (4-2011)

NGUYEN VAN THUAN
(GV trudng DHSP Ha Noi)

toc anh sdang trong chdan khong ¢ = 3.10"my/s.
Dai song trén thude vitng nao trong thang séng
dién nir ?

A. Viing tia tir ngogi.

B. Viing dnh sdng nhin thay.

C. Ving ria Rom-ghen.

D. Viing tia hong ngoat.

Huodng dan. Tacé f, =4.10*Hz ing véi

> B8 5
A=t= =0,75.10"m; 4nh sdng do.
i 4104
Tuong tu f, =7,5.10""Hz (g véi
. 3.10%
=t =" _=04.10%m; 4nh sdng tim.

B -
Viy 0,4.10°m < 1 <0,75.10"°m; viing dnh sdng

nhin thay.
Chon B. O

CAU 3. Phat biéu nao sau day la ddng khi néi
Vvé quang _,r_:hn 3
A. Quang phd hap thu lé quang phd ciia dnh
sang do mot vit ran phdt ra khi var dé duoc
HUNE NONE,
B. D¢ thu duoc guang pho hap thu thi nhiét do
cia ddm khi hay hoi hdp thu phai cao hon nhiét
do cua nguon sang phdt ra quang phd lién tuc.
C. Quang phd lién tue cua ngudn sdng nao thi
phu thude thanh phan cdu tao ctia nguon sdang ay.
D. Moi nguyén 16 héa hoc o trang thai khi hay
hot néng sdng dudi dp sudt thap cho mét quang
phd vach riéng, ddc trimg cho nguyén 6 do.
Hudng ddn. Khi vat duoc nung néng sé phit ra
quang phd vach phét xa; A sai. D€ thu duoc
quang phé hap thu thi nhiét do cua dam khi hay
hoi hip thu phdi thiap hon nhiét dé cia ngudn
sdng phét ra quang phd lién tuc; B sai. Quang
phé lién tuc khong phu thudc thanh phin ciu
tao clia nguén sdang phat ra no; C sai. D ding.
Chon D. O

CAU 4. Trong mot thi nghiém Y-dng vé giao
thoa dnh sdang véi dnh sdang don sdac co buwoe

https://tieulun.hopto.org



https:'www. faceboolt. com/letrunglidenmath

https:/sites. google.com/siteletrungldenmath

song A =420nm thi thu dwgc hé van giao thoa
trén man quan sdt ¢o khoang van i; = 0,24mm.
Khi thay dnh sdng trén bdng dnh sdng don sdc
cd bude song A, =630nm thi thu dugc hé vdn
giao thoa rrén man quan sar co khoang vdn

A. 0,36mm. B. 0.30mm.

C. 0,45mm. D. 0.18mm.

" . AD
Huong dan. Tit cong thiic { =—, suy ra
a

D I—L—h hay i; = ——024630
420

=03 .
a A4 A =Gme)

Chon A. O

CAU 5. Anh sang dom sdc ¢é tdn s6 5.10"*Hz
truyén trong chdn khéng voi bude séng 600nm.
Chiét sudt tuyét doi cua mot moi truomg trong
SOt g voi dnh sdang nay la 1,52. Tan sé cua
danh sang trén khi truvén trong maoi truong trong
SUOT ndy

A. Lon hon 5.10%Hz, con bucc séng nho hon
600nm.

B. Vdn bang 5.10""Hz, con budc séng lon hon
600nm.

C. Van bang 5.10"Hz, con budc séng nho hon
600nm.

D. Nhé hon 5.10"Hz,
600nm.

Hudng ddn. Khi truyén di, tin s6 f clia 4nh sdng
noi riéng va clia cdc séng dién tir déu khong déi;
viy A, D sai. bBat 4, =600nm va budc séng

con bide séng bdng

trong moi trudng la 4. Tacod f=

>u_| =

Lo
o
v _ A _ A 600~395(

o E
v

BAI TAP VAN DUNG

Cau 1. Mot mach dao dong LC c6 dién tro
thudn khong ding ké, gdm mot cudn day c6 do
tu cam L vi mot tu dién ¢6 dién dung C. Trong
mach c6 dao dong dién tir tu do véi gid tri cuc
dai cha hiéu dién th€ ¢ hai ban tu dién bang

Uy Gid tri cuc dai [, cha cudng do dong
dién trong mach dugc tinh béing biéu thifc

Vay A= /10 nm) <4 ;

B sai, C ding.
Chon C.

e
A, I = |—/—- o B B W ILE
NLC

C L

Cau 2. Mot mach dao dong If tuéng gém cudn
cam thudn c6 do tu cdm L khéng déi va tu dién
c¢6 dién dung C thay déi dugc. Diéu chinh dién
dung cua tu dién dén gia tri C, thi tdn s6 dao
dong riéng ciia mach 13 f,. Dé tan s6 dao dong
riéng ctia mach 1a /5.f thi phai diéu chinh
dién dung cua tu dién dén gid tri

5 2
aBe. B, ¢S p %
5 5 NG

Cau 3. Trong thi nghiém Y-ing vé giao thoa
dnh sdng, khoang cdch gitta hai khe la 1mm,
khoang cdch tir hai khe dén man 1a 2m. Chiéu
dong thoi hai bitc xa don sac cé6 4, = 0,4um va
Ay =0,5um cho bé rong ving giao thoa trén
man 1a 9mm. S6 vi tri van sing trung nhau trén
man cua hai biic xa la

A3 B. 1. C.4. D. 6.

Cau 4. Trong thi nghiém Y-ang vé giao thoa
dnh sdng, ngudn sang phat dong thoi hai bitc xa
don séc, trong do bic xa mau do cé budc soéng
720nm va birc xa mau luc cé budc séng A (c6d
gid tri trong khoang tir 500nm dén 575nm).
Trén man quan sdt, giita hai van sing gan nhau
nhdt va cing miu véi vin sdng trung tam cé 8
vin sang mau luc. Gia tri cua A la

A, 530nm. B, 560nm. C. 545nm. D, 515nm.

Cau 5. Xét hai mach dao dong dién tir li twong.
Chu ki dao dong riéng cua mach thi nhét [a T,,
clia mach thir hai 1a T, = 2T,. Ban diu dién tich
trén mbi ban tu dién ¢ do 16n cuc dai Q,. Sau
doé moi tu dién phéng dién qua cudn cam cua
mach. Khi dién tich trén méi bin tu cua hai
mach déu c6 do 16m bing g (D <g<Qp) thitiso
d6 16n cudng d6 dong dién trong mach thit nhat
va d6 16n cuong do dong dién trong mach thir
hai la

A.0.2. B. C.2 D.~2.

1
5
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= BAN DOC

Cdc Ménh dé 1 va Ménh dé 2 xét trudng hop tam gidc bat ki.
Cic Ménh dé dudi day con ching 6 ¥ twdng bién doi tuyén
tinh géc 6 thé dp dung duge cho cdc tam gidc dic biét.

Ménh dé 3. Néu tam gidc ABC ¢6 ba géc nhon thi
A =m—2A, B =n-2B, C,=n—2C ciing la ba géc cita tam
gigc A,B,C, bt ki.

Sang tao va chitng minh
CAC HE THUC LUONG GIAC TRONG TAM GIAC
NHO PHEP BIEN POI TUYEN TiNH GOC

(Tiép theo ki trudc)
LE THI THU HUYEN (GV THPT Lé Viét Tao, Hodng Hoa, Thanh Hoa)
PHUNG THI OANH (GV Truiing Phé théng Ving cao Viét Béc, Thai Nguyén)
TA DUY PHUGNG (Vién Toan hoc Viét Nam)

Nhan xét 3.1. Vi sin A =sin 2A nén ap dung
hé thitc chia sin Ay, sin By, sin €, ding cho tam
gidc bét ki A B,C;, ta suy ra hé thic luong giac
chita sin 24, sin 2B, sin 2C ding cho tam gidc
nhon ABC.

Bai 10.1. Trong moi tam gidc ABC ta cé
sin 2A +sin 2B +sin 2C <sin A +sin B+sinC (10)

Chirng minh. Bién d6i lugng gidc ta dugc
sin 2ZA +sin 2B +sin 2C
=2sin(A + B) cos(A—B)+2sinC cos C
=2sin C(cos(A — B)—cos(A + B))
=4sin Asin Bsin C

A A . B B8 ;. E £
=32 sin — C0OS — 81N — COS — SIN — COS — Vva

2 2 2 2 2 2

sin A +sin B+sinC

A A- )
e B+smC

=2sin

A-B

C s A8 C
=200@Ems +251n—cos§

C A-B A+3‘]
=2¢05—| cOS——— +CO8
2 2 2

A B c
=4 c08s — COS — COS —.
2 2 2
Viay BDT (10) ding, vi n6 tuong duong véi

TOANHOC |
19 ° Clugilpe SO 406 @-201)

sin é sin E sin —C—‘ < l (xem Bai 5.2). O
2 2 2 B

Bai 10.2. Vi moi tam gidc nhon ABC ta co
sin2A +sin 2B +sin 2C +sin 4A +sin 4B +sin4C = 0.
Chiing minh. Ap dung BDT (10) cho tam gidc
A]B]C] V(ji A| =J'I.'—2A, B| =TE_2.B, C| =‘J'I--2C,
ta dugc

sin 2A +sin 2B+sin 2C+sin4A +sin4B +sin4C

=sin(:n:—A|)+sin(n—B.)+s'm(1r—Cl)
+sin(2n—24, ) +sin(2n—2B; ) +sin (212G
=sinA, +sinB; +sinC, —sin2A4,
—sin2B, —sin2C, 20.0
Bai 11. Cho tam gidac ABC ¢6 ba géc nhon.
Chitng minh rang

0 <sin 2A +sin 2B +sin 2C£§—2@+

Chitng minh. Vi tam giac ABC ¢6 ba géc nhon
nén A =n-2A, Bi=n—-2B, C,=n—-2C ciling
14 ba géc cha tam gidc 4,58,C). Ap dung Bai 4.1
ta co

0<sin2A +sin 2B +sin 2C
=sin(m—2A)+sin(n—2B)+sin(n - 2C)
33

=sin Al+SiﬂB| +SiHC1 5—2“ a
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Ménh dé 4. Cho tam gidc ABC bdt ki. Cdc goc
B c. =™ L

, B> i
2

ciing la ba géc

Z2
( Y

cua tam gidgc tie A,B.C, | goc C, > 5 |

\

Nhin xét4.1. Vi G =¥ nén
sin C5 =sin E+L =cos£.

Ap dung hé thic luong gidc chita sinAy, sinB,, sinG,
cho tam gidc w1 A,B,C; ta suy ra hé thic chia
sing, sing, om% diing cho tam gidc ABC bat ki.
Tuong ty sin2C, =sin(n+C)==sinC, nén 4p
dung hé thifc chirasin24,, sin2B,, sin2C, diing
cho tam gidc tu A, B,C; ta suy ra hé thic lugng
chira sin A, sin B, —sinC ding cho tam gidc
ABC bit ki.

Bai 12. Vai moi tam gidc ABC ta cé
sin-gi+sin~gu+cos-§2$inA+sinB—sin .

A B +
Chiitng minh. Dit A, == ,B,=—,C, _atC

2 2 2
Ap dung BDT (10) cho tam gidc AsB-C,ta c6

sin%+sin§+cos%—{sinA+sinB—sinC}

=gin A, +sin B, +003[C2 —g]—

—(sin 2A; +sin 28, —sin(2C; — 7))

=sin A, +sin B> +sinC, —

— (sin2A, +sin 2B, +5in2C,)=0. O

Ménh dé 5. Néu ABC la tam gidc ti (f_ > g—j

thi Ay=2A, By=2B, Cy=2C—n ciing la bha
gdc cua tam gide A3ByCy bai ki.

Nhan xét 5.1. Vi (3 =2C' -t nén
C3 T : %
Cos i =cos| C 5 =sinC. Tir hé thitc chita

A B C ing
cos%, 00373, 00573 ding cho tam gidc bat

kKi A;B;C5, ta suy ra mdt hé thic chira
cos A, cos B, sin C' ding cho tam gidc th ABC.

Cho tam giac ABC tu [C}EJ. Chitng minh

cdc két qua sau day:

33

Bai 13. cosA+co:¢B+sinCST (13)

Chitng minh
Pat A, =2A,B;=2B, C;=2C—-n. Vi
Bj . C} +T1

oosA+coﬁB+si_nC=coG%3~+mSE+Sm

A B, G
=C08—+C0s — + COos —
2 2 2

nén theo Bai 4.2 ta suy ra BDT (13). O

Bai 14. 1<sin A +sinB—cosCE% (14)

Chitng minh. Do

sin A +sin B—cosC=sin%+sin%—oos CB;H

Ay . By G
=8in — +sin — + sin —
2 2 2

nén theo Bai 7.2 ta c6 BDT (14). O

Bai 15. %E sin? A+sin? B+cos? C <1 (15)

Chirng minh. Vi sin? A +sin? B +cos? C
Ci+m

LA B
=sin? =X + §in?2 — + cos?
2 2 2

_1-cosA; 1—cosBy 1+cos(Cy+m)
2 2
_ 3—(cos A; +cos B; +cosCy)
2

nén ap dung Bai 7.1 ta dugec BDT (15). O
Bai 16. Chimg minh —%ﬂm&ZAcmZZBCDSZCd.

Chitng minh. Theo Bai 5.1ta cé

c0s 2A cos 2B cos 2C = cos A, cos B, cos(C; + m)

= —cos A; cos B; cos C; Z—é. a

Ménh dé 6a. Néu tam gidc ABC 6 ba gdc nhon

thodc vuong tai C) thi A, =]—;— A By= E— B,

TOAN HQC
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C,=n—-C ciing la ba géc cua tam gidc

AyB4C, (hodc vuong tai Cy) .

Ménh dé 6b. Néi tam gidc ABC c6 goc C i (hode

; 3 m [ i i
vuong) thi Ay==-A,By=—-B,Cy=n-C la
2 2
ha goc cua tam gide nhon AyB4Cy (hodc vudng

fqi C).

Nhan xét 6.1. Vi sin A; =cos A, sin B; =cos B,
sin C,; =sin C, nén tir mdt hé thic chitasin Ay,
sin By, sin C4 ding cho tam gidc nhon A4B.C,
ta suy mot hé thic chita cos A, cos B, sin C diung
cho tam gidc th ABC.

Bai 17. Cho tam gidgc ABC ¢é ba gic nhon.

: : 2

Chiitng minh rang 0 < cosAcosBsinC < ——5,
Chimg minh. Vi tam gidc ABC ¢6 ba goc nhon

nén A; =~;——A. B.;z—tg-—B, Cy=mn—C cing la

ba géc cla tam gidc A,B8,C, va

sin A, sin By sinC, < % (xem Bai 6.1).
Viy cos AcosBsinC
=cus[%-—A4 ] cos[g—B.,Jsin(n —-Cy)

33

=sin A, sin B, sin C, == a

Bai 18. Cho tam gidc ABC ¢6 A%, gl

2

33

Chimg minh rang cos A+cos B +sinC < &

Chirng minh. Vi
cos A +cos B+sinC

=cos(g—ﬂ4}+ ccs(g—B4J+sin(n—C4)
=sin Ay +sin By +sinCy :

nén theo Bai 4.1 tacé cos A+oos B+sinC

343

—-sinA_¢+sinB,i+sinC4S—2—. 0O

TOAN HOC
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Bai 19. Cho tam gidc ABC ¢6 A <g, B a%.

9
Chimg minh 2 < cos? A+ cos? B + sin® C'SI
Chitng minh. Vi cos®> A +cos? B+sin’? C

= cos? (g—i{;]+0(}ﬂz (%—B4J+sin2(n—c4}

=sin? A, +sin? B, +sin? C,, nén theo Bai 8.1 c6
2<cos? A+cos? B+sin*C

=sin? A, +sin? B, +sin? Cy s’-%. O
Bai 20. Cho ABC la tam gidc c6 goc C >§.

s | — ;
Chitng minh rang - <sin Asin B cos C < 0.

Chitng minh. Do géc C ti nén bat ding thirc
sin A sin B cos C <0 ding. Theo Bai 5.1 ta co
sin A sin B cos C

n I5::
—ain] Z— in| —— B, |cos(n—C
bm[z A‘Jsm[z 4J ( 4)
=—cos A, cos B, cos(ﬁé-—é—. O

Bai 21. Cho ABC la tam gidc ¢é géc C :E.
Chimg minh rang cot A+cot B—tanC = 34/3.

Chimmg minh. Theo Bai 3.1 ta ¢6
cot A+cot B—tanC

zcot[%—&]+cot(§-—ﬂ4)—m(r:-(?4)
=tan A, +tan B, +tan C, >34/3. O

Két luan. Qua mot s6 vi du cu thé, bai viét
minh hoa kha nang sit dung phép bién ddi tuyén
tinh goc trong chimg minh cdc hé thirc lugng
gidc va sdng tao ra cic hé thic lugng gidc mai
trong tam gidc. Con ¢6 the ap dung tu tudng clia
phuong phdp nay dé ching minh va tao ra hang
tram hé thitc lugng gidc trong tam gidc khic dua
trén cdc hé thiic dd biét. Cach ching minh céc
hé thifc nay rdt nhit quin va don gian (sir dung
phép bién d6i tuyén tinh goc ma khong cén bién
d6i lugng gidc). Nho bién déi tuyén tinh goc, ta
c¢6 thé phén loai bic tranh hé thitc lugng trong
tam gidc. Y tuéng bién d6i tuyén tinh goc con
goi ¥ dé cac gido vién sdng tao ra cdc bai todn
va dé thi mdi tir cc bai todn ci. Hi vong no sé
duoc dp dung trong giang day, trong 6n thi vao
dai hoc va b6i dudng hoc sinh gioi.
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 Méo

4 Cneer

-~ Trén mot san phang hinh luc gidc déu
ABDEFG co tuong bao quanh, mot
con Chugt diing ¢ diém C va moét chu
Méo ditng & diém M véi CB = 20D =
2MD. Chudt chay trén san theo duomg thang CH. tao thanh véi

DYoI

tudng BC mot goe 30°, khi gap tuing AB tai diém H thi chay theo
dutng thang HK tao thanh véi twong AH mot goc 30” va ca chay nhu the. Khi Chugr bat ddu chay
thi Méo ciing bat diu chay dudi Chudr vA Méo vira chay vira theo doi Chudt nén téc do ciua Méo chi
bang t6c do cta Chuotr. Hoi Méo phai chay theo dudng nao dé bit gap Chudt vai thoi gian it nhat?

PHI PHI

e e T L LT T TR Y

Goi S, 12 quing duong Rua di duge cubi budi
chiéu ngay thd n (n =1, 2, 3, ...) vdi §, = 10.
Sau dém thir n, quang dudng di dugc cua Rua
din theo dudng bang vdi cung ti 1€ 1a
Sui =10 _100(n+1) = S Sy, 10
55 100 n+l n  n+l

Cho n chay tir 1 dén k — 1 trong (¥) roi cong
theo timg v& duogc

1

— | ha

k] J

S5
1 1 |

S, =10k 1+—+—+...+—] hay
z 3 k

el

+10[l+1+l+m.+
ko1 2 3 4

S, =10k.A; voi A, =l+l+l+...+l.
2 3 k

Gidi dap: Bai todn
CON A
chay trén duong bang

béng cao su

(De dang trén THTT so 398 thang 8.2010)

Sau k ngay thi duong bang dai 100k nén néu tén
tai s6 k dé S, >100k hay A, >10 thi Ria sé di
dén dich. Dé thay

1 .32 .2 1 | S ) (G -

> —=—, —F—t—t—>—=—,

4 4 21 2 5 & 7 8 2 2
tong quét co

1 | 1 2n 1

+ + > =—.

2], - gl il 2

Tr d6 khi chon k=2'" thi A >10 hay
S; > 100k, nghia la Rua sé di dén dich.

Céac ban sau c6 loi giai ding va gon, dugc nhin
ting phim:

Nguyén Vin Hoang, 11T7, THPT Do Luong I,
Nghé An; Dinh Ngoc Hai, 11 Li, THPT chuyén
Bién Hoa, TP. Phu Ly, Ha Nam.

AN MINH

TOAN HOC
Clusire 15
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CAC LOP THCS
Bai T1/406.(Lép 6). Cho m la mét so
nguyén duong. Hay tim cac chir s6 x va vy
(x#0) sao cho s6
= xp5+100m(m+5) 1a s6 chinh phuong,
NGUYEN HOU BANG
(GV THCS Hung Hoa, TP Vinh, Nehé An)
Bai T2/406. (Lop '?) So sdnh hai s6 4 va B.
Biét ring A= 40237
E_ (34 +32+1)(54 +52 41)...(201 1+ 201 12 +1)
12 (2442241} (4% +42+1)...(20104 +20102 +1)’
CAO NGOC TOAN
(GV THPT Tam Giang, Thira Thién - Hué)
Bai T3/406. Cho tam gidc nhon ABC. Tim
phan nguyén cua
sin A

- ’ sinCC
sinB+sinC  sinC+sin4 sinA+sinB
NGUYEN DUC TAN
(TP Hé Chi Minh)
Bai T4/406. Giai h¢ phuong trinh
{2x2 +3xy=3y-13

sinB

3p2+2xy=2x+11.

DUONG CHAU DINH
(GV THPT Lé Quy Dan, Quang Tri)

Bai T5/406. Duong tron ndi nep trong tam
gidc ABC (AB#AC) tnep xuc vai cac canh
AB, BC, CA lan luot tai E, D, F. Ha DP

vubng goc voi EF. Dudng trung tryc cua BC
cit duong thﬁng EF tai Q. Chimg minh rang
tir giac BPQC noi tiép.

NGUYEN KHANH NGUYEN
(THCS Hong Bang, Hai Phong)

TOAN HOC
: Crumco S& 406 (4-2011)
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CAC LOP THPT

Bai T6/406. Tim gia tri nho nhét cua biéu
thirc

P=\2x242y2 —2x+ 241+, 202 +2)2 +2x-2y+]
20+ 2_;3 +4x+4y+4.

DUONG VAN SON
(GV THPT Ha Huy Tép, Nghé An)

Bai T7/406. Giai phuong trinh

Ag(x)) + g(2+fix)) = 23, rong do6

14 khi x=23

: ;o
x)=—-—4x+9; g(x)= 2
Flek== g(x) o o L2

5-x

PHAN MANH HA
(GV THPT Nam Yén Thanh, Nghé An)

Bai T8/406. Cho tam giac ABC. Goi h,, hy . h,
lan lugt 1a d6 dai cac dudng cao ké tir dinh
A, B. C ; R, rlan luot la ban kinh duong tron
ngoai tiép, ban kinh dudmg tron noi tiép cua
tam giac ABC. Ching minh ring

h,+h, +h,—9r<2(R-2r).

NGUYEN TUAN NGOC
(GV THPT chuvén Tién Giang)

TIEN TOI OLYMPIC TOAN

Bai T9/406. Cho tr giac 161 ABCD . Goi O la
giao diém hai duomg chéo AC va BD. Cac
duong tron ngoai ticp ciac tam giac ABC,
ACD theo thuo Cdl lai cac tia OD, OB tai L,
F. Chung minh rang tr giac ABCD ngoai tiép
khi va chi khi tir gidc AECF ngoai tiép.

NGUYEN MINH HA
(GV THPT chuyvén DHSP Ha Ngi)
Bai T10/406. Cho day so (u,) dugc xac dinh

k+u, v ;
(k= 0) voi moi

boi wy = a va tp=
—u,

n eN*. Biét ring w3 = u;, Hay tim tat ca cic
gid tri cla k.
NGUYEN THANH DAT
(Ha Tinh)
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Bai T11/406. Cho day sb (x,) dugc xac dinh
nhu sau: x; = 0, x,,|1=(%] voli moi nelN™,

Chimg minh ring day s (x,) ¢6 gi6i han hiru
han va tim gidi han do
NGUYEN TAI CHUNG
(GV THPT chuvén Hinmg Vweong, Gia Lai)

Bai T12/406. Cho tap hop X={0, 1, 2,3, ..., n}
vO1 1 1a 80 nguyén duong. Vi x = (x.x5,%3 ),
y=(,y:,y) thugc X3, ta néi xRy néu
X<y voi k=1, 2, 3. Hay x4c dinh sb
nguyén duwong nho nhat p sao cho vdi bat ki
tap con A ¢6 p phan tir ndo ciia X? déu c6
tinh chat: Néu x, y thudc A thi xRy hodc yRx.

NGUYEN DU THAI
(SV Todn K25, PHKH Hué)

CAC PE VAT LI

Bai L1/406. Ban An nhin thiy qua tio chin
trén mot cdnh cdy. Vi thing canh tay 1én
cao, An van khong thé bt duge qua tio vi
con thiéu 40cm nira. An lién ha thap nguai
xuong 30cm so vai khi dimg thang va bat nhay
lén burt dugce tio. Trong qua trinh bt nhay,
An da tic dung xudng mat dat mét luc. Hay

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

FOR LOWER SECONDARY SCHOOLS

T1/406.( For 6™ grade). Let m be a posivite
interger number. Determine the decimal
digits x and y (x# 0) such that the number

A=xy5+100m(m+35) is a perfect square.

T2/406. (For 7™ grade). Which number is
greater? 4 = 4023 or B where

B (3*+3+1)(5°+52+1)..(201 14420112 +1)
12 (24422+1)(4% +42+1)...(2010°+20102 +1)’

T3/406. Let ABC be an acute triangle. Find
the integer part of

sinC
sin.A4-+sinfB

sin A sinB

sinB+sinC  sinC+sin A4

tinh gié tri t6i thiéu cua lyc nay va tinh céng
suft trong ung ma ban An da san sinh ra.
Biét rang ban An ning 50kg va gia toc roi tu
do noi ban An bt téo 14 9,8m/s’,

NGUYEN CAO CUONG
(GV THPT Pgi Can, Vinh Phiic)

Bai L2/406. Cho mach dién nhu hinh vé&.
Hu;u dién thé U= 16V, den P loai 3V- 3W,
cac dién tro r = 2Qva R=4Q, Ry 12 blen
tra. Ampe ké A co dién tro khong dang ke,
con von ké V ¢o dién tro rit lan.

R, R,

a) Dén P sang
binh  thudng,
vin ké V co
cue duong mac
vao M va chi
5V. Hay tim
dién tro R, gid
tri cua bién tro
Rs vasd ChI‘
cua ampe ké khi do.
b) Thdy den P bang mot dién tré cé cung gia
tri cua dén. Tim gid tri cua bién tro R; dé
cung sudt tiéu thy trén né 1a 1én nhat. Tinh
gia tri 16n nhit d6 va sé chi cua véon ké khi
do. Bo qua dién trd cua cac day noi, coi cac
dién tré khéng thay d6i theo nhiét do.
NGUYEN QUANG HAU
(Ha Noi)

L R R e s

T4/406. Solve the system of equations
2x2+3xy=3y-13
3y?4+2xy=2x+11.

T5/406. The inscribed circle of a triangle
ABC (AB=AC) meets edges AB, BC, CA at
E, D, and F respectively. DP is the altitude
from D onto EF. The perpendicular bisector
of BC cuts line EF at (. Prove that the
quadrilateral BPQC is cyclic.

FOR UPPER SECONDARY SCHOOLS
T6/406. Find the minimum value of the
expression
P=\2x242)? —2x+2p+1+:/ 202 +2)? + 2x—2y+1

+\f 2x2 42y  +dx+4y+4.

(Xem tiép trang 28)

TOAN HOC
" CTudilpe 17
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* Bai T1/402. So sdanh tong gom 1000 5o hang

: - I—+ l T : —
(.24 257 3814 1000.2999.3001
v i

2
Loi giai
1 | 1 1
= ; + +..+
124 257 3810 1000.2999.3001
bat 4 =1+L+B (1)
8 70
trong do
1
— : + : +out (2)
3810 4.11.13 1000.2999.3001

Xét moi s6 hang cua B (v6i r = 3)
1 R
n(3n=1)3n+1)  aOn -1)
T 2
n(9n?-9) 18n(n-1)(n+1)

_L[ L ]
18\ n(n=1) nn+1))
Tir dé6 va (2) ¢6

e L1 1 L_L]
23 34) \34 45

1 1
+ S ]
(999.1000 10[}{1.1001]

hay 188(1—;.
6 1000.1001
Suy ra BcL—L (3)
? 186 108
Tir (1) va (3) cé
A:_l_+l+3<l L ..L, l L L
8 70 8 70 168 B 70 105
ha}.r A<I+_§._ :l+i (l_ﬁ.i:i_
8 210 8 42 8 40 20
Lai c6 i<~5— Vay A<i 0
20 24 24

» Nhan xét. 1) Ta thiy cdc s6 hang clia téng A lap
thanh mt ddy giam va giam kha nhanh. Do d6 néu git
lai mgt vai s0 hang déu tién va chi lam troi cdc s6 hang
sau d6 roi lay tong thi s& nhan dugc gid tri chi 16n hon
A khéng nhicu.

2) C6 the lam troi s6 hang clia B (v6i n 2 3) theo cich khdc:

1 - 3
nB3n-003n+1) BGun-=-13nGn+1)
3 3
< +
GBn-13nG3n+ 1) 3a3n+1)(30+2)
3

+(3n+ D(3n+2)3n+3)

Sir dung déng thite
2 B .
(m—1m(m+1)

(m—1)m  m(m+1)

S i B
43

l 1 1 ] 2 1 5

8 70 48 8 48 6 24

3) Cdc ban sau ¢6 101 giai ddng:

Phi Tho: Pinh Minh Ha, 6A1, THCS Lam Thao; Vinh
Phiic: Lé Huyén Tram, Nguvén Phuong Chi, Ngo Thi
Phwong Anh, Nguyén Ha Gia Linh, Tran Viét Hung,
6A1, THPT Hai Ba Trumg, TX. Phic Yén: Nghé An:
Trdan Thi Huong, 6A, THCS Ho Xuan Huong, Quynh
Luu; Ha Tinh: Trdn Thi Nhwe ¥, 6A, THCS Trung
baéng, Can Loc; Binh Dinh: Nguvén Trong Khiém,

TOAN HOC
* CTuitre SO 406 @-2011)
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6Al, THCS Vo Hén, Tay Son; TP. H6 Chi Minh:
Phan Viét Khoa, 6A6, THPT Trin Dai Nghia, Q.1.

VIET HAI

* Bai T2/402. Cho tam gidc ABC vudéng cdn
tai A. Gid su D la diém ndm bén trong tam gidc
sao cho tam gidc ABD cdnva ADB=150°. Trén
nita mdt phdang khong chita D ¢é bo la dicomg
thang AC ldy diém E sao cho tam gidc ACE
déu. Chimg minh rdng ba diém B, D, E thang
hang.

Loi gigi. Do tam giic ADB can ta1 D va

- 180° —150°

ADB =150° nén A4, :ABD:—2——:15°.

Mt khéc, tam gidc ACE déu nén AE = AC = AB
va EAC = 60°, suy ra ABE =15°. Tir d6 thu
dugc ABD = ABE =15°. (1)
Vi CA L AB, CAE =60° <90° nén E va C
nim cling nita mat phéng bo la du:cmg thing

AB, suy ra E va D ciling nam cung nilta mat
phang dé. (2)

E

D

A B

Tir (1) va (2), suy ra hai tia BD va BE trung
nhau, tic 14 ba diém B, D, E thiang hang. O

> Nhan xét. 1) Nhiéu ban ching minh dugec ABE = ABD

=15° nhung thiéu lap luin D va E ndm cling nira mit
phéng bir AB.

Ngoai cdch glal trén ddy, mot s6 ban con chilng minh
ADB + ADE = 180°.

2) Céc ban sau déy cd loi gidi ngin gon, 1ap ludn chat ché:
Vinh Phiic: Nguyfn Thi Thanh Ha, Vii Trung Hoa,
Nguyén Hién Linh, 7A1, THCS Hai Ba Tnmg, TX.
Phiic Yén, Neuyén Thi Nga, Nguyén Tudn Huy, Pdo
Thi Hong7A, THCS Yén Lac: Ha Nam: Bach Vdn
Tho, 7B, THCS An D4, Binh Luc; Nam Binh: 5
Quang Huy, TAS5, THCS Trin Dang Ninh, TP. Nam
Dinh; Nghé An: Hoang Thdo Hién, Nguyén Vii Duy
Linh, Trdan Thi Thu Hdng, 7A, THCS Hé Xuin Huong,
Quynh Luwu, Pdu Huong Giang, 7B, THCS Cao Xuan
Huy, Dién Chau; Ha Tinh: Nguyén Thi Khdnh Linh,

Nguyén Thuy Hién, Trdn Viét Cuong, Trdn S§ Ludn,
7B, THCS Hoang Xuin Hin, Pidc Tho; Phi Yén:
Nguyén Trdn Hdu, 7C, THCS Trin Quéc Toan,TP. Tuy
Hoa; Pong Nai: Lénh Hé Xung, 6A1, THCS Ly Tu
Trong, Tring Bom. .,
NGUYEN XUAN BINH

% Bai T3/402. Tim cdc gid tri nguyén diong
m dé phuong trinh

x—mxy+y3+1=0 (1)
co nghiém nguvén duong.
Loi gigi. (Theo ban Trdn Bdo Trung, 9C,
THCS Ton Quang Phiét, Thanh Chuong,
Nghé An).
Trong tdt ca cdc nghiém nguyén duong (x ; y)
théa man PT(1), gia s (x, ; y,) 1a nghiém cé
Xp + Yo nho nhit. Do x va y trong PT (1) ¢é
vai trd binh ding nén khéng mit tinh téng
quat, ta gia sif X, < y,.
Xét PT bac hai 4n y _

Y -y + 2 +1=0 2)

Ta cé y, 1a mot nghiém cia PT (2). Goi y, la
nghiém con lai cua PT dé.

Theo dinh Ii Viete ta co
Yo + 0 = Hxg (3)
Yo = x5 +1 (4)

Tir (3) va (4) dé thdy y, nguyén duong, tir

cach chon (xp;y) suy ra y, < .

o Néu y, = x; thi tir (1) c6 m =2+L7, do m
Xp

va xg nguyén duong nén x, =1 = m=3.

Véim =3 ta thdy (x;y)=(1;1) 12 mot nghiém

nguyén duong cua PT(1).

e Néu y, =y thitir(4)suyra

O %) +x)=1. Do %=2x>0 nén y—x=

Yo+tXp=1= y=1x=0locai vi x; 1a s&

nguyén duong.

o Néu x5 <yp<y thi yg2xy+1, 3 2 x5 +2.

Tu (4) suy ra g +128+3x5+2 = 3x,+1<0,

vo 1i vi x> 0.

Vay dé PT (1) c6 nghiém nguyén duong thi
m = 3, khi d6 nghiém nguyén duong la(1; 1). O

. TOAN HOC
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PNhan xét. Ngoii ban Trung, cac ban sau cd 16 giai tot:
Vinh Phic: Nguyén Thi Thom, 9A1, Nguyén Vdin
Tudn, Dai Thi Hong Yén, BA1, Nguyén Thi Nga, TAl,
THCS Yén Lac; Thai Binh: Tran Hdng Quan, 9A6,
THCS Lwong Thé Vinh, TP. Th4i Binh; Thanh Héa:
Trieong Minh Thang, 9C, THCS Dién Bién, TP. Thanh Hoa.

TRAN HOU NAM
* Bai T4/402. Cho tam gidc nhon ABC cé

cae duomg cao AH, BK, CL. Chitng minh rang
AKBLCH = AL BHCK = HK . KL.LH.

Loi gidi. Ta c6 A
AAKL e» AABC
(tr gidc BLKC noi tiép)
suy ra
AK_AL_KL
AB AC BC B H C
Hoan toan tuong tu, ta ¢
BL BH LH
e T 2)
BC B4 CA
CH CK HK 3)
C4 CB AB

Nhan theo vé& cic dang thic (1), (2), (3), thu
dugc

AKBLCH ALBH.CK KLLHHK
ABBC.CA AC.BACB BC.CA.AB

Tir d6 suy ra
AKBLCH = ALBH.CK = HC XL LH . []

}Nhan xét. 1) Bai toan nay dugce rat nhidu ban gin lod

gidi va da s0 déu gidi ding. Tuy viy c6 ban con mac 16i

co ban khi viét ki hiéu hai tam gidc dong dang ma cdc

dinh khong tuong g voi nhau, hodc tir két qua tam

giic déng dang khéng suy ra ding ding thifc vé céc

canh ti 1&. C6 ban di sai ldm khi cho ring ding thic
AK.BL.CH = HK .KL.LH

ciing dutge chimg minh hoan toan tuong tu ding thite
AK.BL.CH = AL BH.CK !

2) Sé luong cdc ban cho & gidi 61 rdt nhiéu. Céc ban

hoe sinh 1dp 7 sau ¢6 101 giai hay:

Nghé An: Nguyén Hodng Thdo Hién, TA, Tran Tudn

Anh, 7C, THCS H6 Xuan Huong, Quynh Liu. Quang

Ngai: Huynh Tieh V¥, TA, THCS Hanh Phudc, Nghia

Hanh. Vinh Phic: Trieng Thi Hoai Thu, TA, THCS

Yén Lac.

PHAN THI MINH NGUYET
* Bai T5/402. Gidi phueng trinh

8_r{l—x3}_ 24 2x(x+3) _5_.2.
(1+x2)2 1+ x2

TOAN HOC
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Lai gidi. PT duoc viét dudi dang

4 _ 2
& 2x ‘1 X 30 2x +\f§(l x)=5
1+ x2 1+x? [ o < 1+ x2
bat 2 =u; ﬂ=v vii —1su<l; —1<v<l.
1422 1422
- ur+v?: =1 (1)
a duoc
duv—32u+2v=5 (2)

Tu (1) suy ra .
(u=v)2+2uv=1 duv=2-2(u-v)? (3)

Thay (3) vao (2) ta duoc
2-2(u-v)* —2Bu-v) =5
Pt (2(:«—'..')2 +2J§{u—vj+]}+ﬁ(n+v+\f§]=0

= (\E(u—le]z +2(urve2)=0 @

Ap dung BDT 2(u? +v?) 2 (u+v)?, ding thitc
xayrakhiu=v.Ma u?>+v? =1 suyra
|u+v|= V2 =2 utve—2 = urv+4220.

Mat khac (v2(u—v)+ 1]2 >0.

V2-v)+1=0
Vi vay PT (4) < u+v+\5=0

u=v

u? +v? =1.
Hé nay v6 nghiém. Do d6 phuong trinh da
cho vé nghiém. OJ
}Nhim xét. Cac ban gl bai gidl khong nhiéu va mot
$6 ban bién ddi, tinh todn con nhdm l4n. Tuyén duong
hai ban sau c6 101 giai tot:

Nam Binh: Trdn Pai Tdn, 9A4, THCS Trin Bing
Ninh; Thai Binh: Tran Hong Qudn, 9A6, THCS Luong
Thé Vinh.

PHAM THI BACH NGOC

* Bai T6/402. Cho a, b, ¢ la ba 56 thuc
dicong thoa man abe = 1. Ching minh rang
1 I

e e s
Ja* —a? +3ab+6 ~Jb*-br+3bc+6
4 ! =1.

Jei —¢? +3ca+6
Loi giai. Ki hiéu A la v& phai cia BDT cén
ching minh. Ta cé
& —a* +6—(3a+3)=(a—1)*(@* +2a* +3a+3) 20,
nén a*—a® +6>3a+3, ding thiic xay rakhia=1.
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Do dé a’—a?+3ab+6>3(ab+a+1).

1 |
Suy ra < (1)
Y e —a2 +3ab+6 J3(ab+a+1)

Tuong tu, ta co

‘ T
Vb5 —b2+3bc+6  \[I(bc+b+1)
1 < 1 3)

JVes—c2+3ca+6  JIcatc+))
Cong theo vé ciac BDT (1), (2), (3) ta dugc

| 1 1 1
P " % :
sﬁ(\#ab+a+l Jhe+b+1 _ Jr:a+c+1]

Ap dung BDT Bunyakovsky va sit dung gia
thiét abc = 1, ta co

ﬁi 3[ 1 + : + ] J
J3 ab+a+l bc+b+1 ac+c+1

\/ a 4 ab
ab+a+1 abc+ab+a albc+abc +ab

\{ a 4 ab ~1
b+a+l l+ab+a a+l+ab ’

0 d6 A < 1. Dang thitc xay ra khi va chi khi
g=h=g=1;11

»Nhan xét. C6 khd dong cic ban tham gia gidi bai
todn trén va hiu hét déu cho 1&i gidi ding. Cac ban dudi
day c6 loi giai t6t:

Vinh Phiic: Nguyén Thi Hué, 9A1, THCS Yén Lac; D6
Xudn Viér, 10A1, THPT chuyén Vinh Phic; Phi Tho:
Phan Quoéc Hwng, 10 Todn, THPT chuyén Hing
Vuong; Ha Noi: Trdn Ddng Phiic, 10A1 Todn, THPT
chuyén KHTN, PHKHTN Ha Noi; Nghé An: Nguyén
Tdr Khédnh, Lé Héng Dirc, 9B, THCS Ly Nhit Quang,
b6 Luong; Trdn Bdo Trung, 9C, THCS Ton Quang
Phiét, Thanh Chwong; Pdu Xudn Quang, 9B, THCS
Dién Chau; Nguyén S§ Tudn, 10A7, THPT D6 Luong I;
Lé Hoang Hiép, 10A1, THPT Théi Hoa.

NGUYEN THANH HONG
* Bai T7/402. Giai phuong trinh

- ( T -
2sin| x+= |+2%sin| x+— [+...
3 . 3

A
- sin(x+

\
2010m |:U.
J

Loi gidi. Dé y rang v6i ne {0;1;2}, tacé

3k

sin| x+ ﬂ = sin(x+ EE) néu k 1a s6
3 3

nguyén chan;
+

sin I+M = —sin[x+EJ néu k la
3 3

sO nguyén lé.

Do d6 PT trong ddu bai ¢6 thé viét thanh

—22mg)sin(x+%]

+{21 =548 —...—ZNW}sin Ju:+E
3

(2-24+27 -

+(—23+26-29 — . +22010)sinx = 0 hay

2(1-22 426 .- 2207 )x

X sin[x+£]+23in[.x+2—n]—4sinx ={),
3 3

Vil-23+426— —2207 () (la mOt s6 nguyén

am) nén PT da cho twong duong vai

sin[x+ g}- 25in(.&c +23—n)—4sinx =0

) T . T
< §in X.c08— + CcOosS x.Sin—
3 3
JrZ(sinJc,cms-zBE +COS X.81n Tﬂ] 4sinx =10
1
& Isinx=cosx < tanx=—
\f_
e X = E+ k‘l’[,k e 7 3
Vay PT ¢6 nghiém la x:%+kﬂ: véikeZ.0

» Nhan xét. 1) C6 thé gidi bai todn bing cdch nhan xét:

Véi a =x+k3—ﬂ (k= 1,2,...,20]0}, ta ¢

ﬁsina‘ =COSa — 21:05[::: + g} ;

Bién d6i PT vé dang

ZCUS[I +£)_22-:}1 ! cos(x + E] =0
3 3

= cos[x +§] =0,

TOAN HOC
- CTuditpe 21

https://tieulun.hopto.org

S& 406 (4-2011)




https:'www. faceboolt. com/letrungldenmath

hitps:/sites. google. com/siteletrungldenmath

2) Céc ban sau day cd 1&i giai ot

Yeén Bai: Nguvén Hdi Linh, 10 Todn, THPT chuyén
Nguyén Tdt Thanh; Bic Giang: Nguyén Thé Hiép, 10
Toin, THPT chuyén Bic Giang; Hung Yeén: Dwong
Manh Cueng, Hodng Vdn Duy, 10 Todn 1, THPT
chuyén Hung Yén, Trdn Ngoc Tién, 10A1, THPT
Dwong Quang Ham, Van Giang; Nam Binh: Trdn Thi
Thu Thdo, 10 Todn 1, THPT chuyén Lé Héng Phong;
Thanh Hoa: Lé Vin Tudn Anh, 10A1, THPT Nong
Cong I, Nghé An: Pham Viéi Quyén, 10A1, THPT
chuyén Phan Boi Chau, TP. Vinh.

NGUYEN ANH DUNG

* Bai T8/402. Cho tu dién OABC cd OA,
OB, OC vuong goc vai nhau timg déi mot. M
la mot diém thusc mdt phang chita tam gidc
ABC. Goi G,, G,, G, lan luot la trong tam cua
cdc tam gide OAB, OBC, OCA. Ddt OA = a,
OB = b, OC = ¢. Chitng minh bdt dang thire
e T

ab?+hct +c2q?
Ddng thitc xdy ra khi nao?

MG? + MG? + MG3 2

Loi gidi
A"

C(0,0;0)

O (0:0:0)
A (a;0:0)

Lap hé truc toa do Oxy:z sao cho truc Ox chira

OA, truc Oy chira OB va truc Oz chita OC.
Khidétacé A(a;0:0); B(0;b:0); C(0;0;¢);

a b b c 4. ..C
2330 G| 05252 | Ga| 73057 |,
G(B 3 ] 2[ 3 3] ‘[3 3]

Gia st M(xy;):2). Phuong trinh mat phéng

(ABC)codang >+ 2L+ 21
a b c

Vi M thudc mat phing (ABC) nén

X Z
_0+y_0+_0:]_
a b ¢

TOANHOC |
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Ap dung BDT Bunyakovsky ta thay

7
Xo Yo Zp) 1 1 |
—+—+— | S +yi+z2F) —+—+— |
[a b c:] (0 =8 “[az b? cz]
R

Tudé x3+y3 +222 (1)
a'br +ret +etgt
Mat khic

a' 2 b 2
MGf:[Iu—E] +[}’n“gj +23;

2

B cY

J'WG?_Z :XE‘F[_}’.D—E] +[20—‘3‘] ;
a 5 & .

MG% = (JCD —g) +y§ +[Zu —5] ‘

Suy ra
MG? + MG + MG} = x3 + yi + 2}

Aot 2] 3] @
3) TR T

Tu (1) va (2) suy ra

MG} + MG3 + MG3 >

a*bic?

a’b? +ble? + cla?

Diing thitc xay ra khi va chi khi

axy = by, =cz a=b=c
X _E' ! —E‘z s Xo =W =3 ot
i 3=_}'0 35 0 3 0 0 3

Hay OABC la tit dién vubng can tai O, va M
la trong tam cla tam giac ABC, O

> Nhan xét. Nhiéu ban gidi bai T8/402 theo huéng sir
dung Cér:‘g thitc Leibnitz (Céng thiic tinh khodng cdch
v mot diem M bdr ki dén trong tdm tam gide ABC). Tét
ca cdc 10 giai giri vé Toa soan déu ding. Nhimmg ban
sau ¢o lon giai 1ot:

Ha Noi: Luong Hitu Biang, 11A1, THPT Bdng Quan,
Phi Xuyén; Yén Bai: Ngwvéen Hdi Linh, 10 Todn,
THPT chuyén Nguyén Tit Thanh; Phu Tho: Dao Vin
Ldp, 10A1, THPT Thanh Thay, Nguvén Trong Neghia,
12K1, THPT chuyén Hing Vuong; Ha Nam: Nguyén
Thi Hanh, 12 Tin, THPT chuyén Ha Nam; Nam Dinh:
Phiing Manh Linh, Tran Thi Héng Nhung, 11 Toin 1,
THPT chuyén Lé Héng Phong; Thai Binh: Nguyén
Anh Tuyén, 12 Toan, THPT chuyén Thai Binh; Thanh
Héa: Nguyén Minh Hiéu, 12A3, THPT Hiu Loc I;
Nghé An: Nguyén Vdan Hodng, Lé Dinh Tudn, 11T7,
THPT D6 Luong I, Lé Thi Thao, 12A1, THPT Hoing
Mai, Quynh Liwu; Long An: Nguvén Vin Binh An, 11
Todn, THPT chuyén Long An; Bén Tre: Bao Bd Khd,
11 Todn, THPT chuyén Bén Tre.

HO QUANG VINH
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* Bai T9/402. Cho tam gidc nhon ABC,
duong cao AD. Diém M thudc dogn AD. Cdc
dieong thang BM, CM theo thit tw cdat AC, AB
tai E, F. DE, DF theo thit tw cdt lai cdc duong
tron duong kinh AB, AC tai K, L. Chiing minh
rdng dudomg thang noi trung diém cua cdc
doan thang EF, KL di qua diém A.

Loi giai

e Bé dé 1. Cho tam giac ABC nhon, dudng
cao AD. M thuoc doan AD. BM, CM theo tha
tu cat AC, AB tai E, F. Pudmg thing qua A va
song song v&i BC theo thu tu cat DE, DF tai
X, Y.Khido AX =AY va DX= DY.

Chitng minh. (h.1).

¥ A X
F M E
B D @
Hinh 1

Vi (DE, DF, DA, DB) 1 chim diéu hoa (két
qua quen thudc) va XY // DB, nén AX = AY, tir
dé cing c6 DX = DY.

* Bo dé 2. Cac b ba diém (A, 5 A, 5 As); (B ;
B, ; B;) theo thit tu thudc cic dudng thing
a, b. Cac diém M,, M,, M, theo thi tu la trung
diém cua cic doan A,B,, A.B,, AB,. Néu

2 i 5 i e diges B, M., B
A4, BB
thang hang va Wl &

MM,

Chimg minh. (h.2).

Hinh 2

BB,

g o —k nén AA; = kA As;
AA; BB,
B\B, = kB, B..
Tir dé
1 ly, ——  ——
M1M3=E(A]A2 +B|BQ):5'(RA1A3+I{B1B3)

= k.%(A.A; " B.Bs) = kM, M, (dpcm).

Tra lai bai T9/ 402 (h.3).
T ¥ 4 7~ X
F
=
L
K
B D C
Hinh 3

Qua A ké duong thing song song véi BC.
Puong thang nay theo thi tu cat DE, DF tai X,
Y va theo thif tu cit cdc dudng tron dudng
kinh AC, AB tai Z, T (khic A).

Vi cdc bo bon diém (K, D, A, T); (L, D, A, Z)
cung thuéc mot duong tron nén

XK XD = XAXT; YLYD = YAYZ,

Tir d6, chi ¥ ring XA =-YA (theo b8 dé 1),
XK XD _XAXT __XT
YL YD YA YZ @ YZ

Mat khéc, i XA // DC; YA [/ DB vi XA = AY ;
€D =ZA (v1 AZCD la hinh chir nhat);

YA=AX ; BD=TA (vi ATBD 1a hinh chir
nhat) nén, theo dinh li Thales, ta c6

XE XA XA XA
XD /':Z4+CD AY+ZA zZY’

YF_ YA _ YA _¥4
YD YA+BD AX+TA TX

’ TOAN HOC
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Dé chimg minh BDT (3), ta chi cdn ching
minh cho truéng hop a>2 va x> y >0 (khi
a =2 hoidc x =y thi (3) chinh 14 hing dang
thic). C6 dinh y > 0, xét ham s&

S(x) =22+ y*)—((x+p)* +(x-p)),
voi x>y >0.

Ta cé f'(x)=ax"" [2"‘] —g[in, trong do

X
g()=(1+)""+(1=1)"" 1a ham déng bién
trong [0;1] nén g(1)<g()=2" véi moi
te[0;1]. Do d6 f'(x)=0 v6i moi x>y va
f(x)z f(»)20 (dpem).

Két ludn. a=2. O

}Nhan xét. Bai nay ciling chinh la néi dung da dang
trong s6 T10/328. Ciic ban sau c6 1&i giai ding:

Yén Bii: Ha Tudn Ding, 11K, THPT chuyén Nguyén
T4t Thanh; Nam Binh: Vi Ngoc Linh, 11T2, THPT
chuyén Lé Héng Phong: Thanh Héa: Nguyén Anh
Thang, 12T, THPT chuyén Lam Son, Lé Vén Tudn Anh,
10A1, THPT Nong Cong I; Nghé An: Nguyén Vin
Hodng, Lé Pinh Tudn, 11T7, THPT D6 Luong I, Do

Luong; TP, Hé Chi Minh: Luwong Xudn Vinh, 12CT,
THPT chuyén Lé Héng Phong.

NGUYEN VAN MAU

* Bai L1/402. M¢t con ldc 1o xo gébm mot vit
nho khot lwomg 0,02kg va lo xo ¢6 do ciing
k = IN/m. Vit nho duoc ddt trén gid da cé
dinh ndm ngang doc theo truc 16 xo. Hé 56 ma
sdt trigt giita gid do va vdt nho la 0,1. Ban ddu
giit vdt o vi tri 16 xo bi nén 10cm roi budng nhe
dé con ldac dao dong tdt ddn. Ldy g = 10m/s’.
Tée do Iom nhdr clia vét nhd dar duoc trong qud
trinh dao déng la bao nhiéu?

Loi gidi. Do ¢6 ma sat nén cd niang cla con
lac 10 xo bi giam din. Vén t6c cua vat sé dat
cuc dai tai vi tri cAn bdng trong nira chu ki
ddu tién. Tai vi tri nay do nén cua 16 xo bang
Al ,tacd kAl = umg suyra

_umg 0,1.0,02.10

k 1

Al =1(,02(m).

Ap dung dinh luat bao toan nang luong ta cé

2

%kwu}? = %k(af)z 7 mg(8y ~ A),

TOAN HOC |
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trong d6é Al, 1a d6 nén ban dau cua 1o xo.

Thay s6 vio ta tinh duge v,,, =0,4J/2m's. O

> Nhan xét. 1) R4t nhiéu ban tham gia gidi va hiu hét
cho két qua ding. Mot s6 ban ding cdch lap phwong
trinh dao ddng nén 151 giai kha dai dong.

2) Céc ban ¢6 10i giai ding va ngin gon: Thai Nguyén:
Ng6 Thitong Thiiy, 12A1, THPT Phé Yén; Nam Dinh:
Vi Bdo Chung, 12C10, THPT Hai Hau; Thanh Héa:
Mai Vin Ting, 12A1, THPT Hau Loc 4; Bai Thi Thiy,
12A3, THPT Lé Hoan I, Tho Xuan; Nghé An: Nguyén
Vidn Hoang, 11T7, THPT D6 Luong I; Quang Ngai:
Pham Qudc Viér, 11B1, THPT Binh Son: Cin Tho:
Nguyén Long Phuoc Duwomg, 12A3, THPT chuyén Ly
Tu Trong.

NGUYEN XUAN QUANG

% Bai L2/402, Dat vao hai dau mach dién A
va B mot hiéu dién thé xoay chiéu u cé tdn sé
goc @ bién thién. Pién dung C cua tu dién va
hé s6 tw cam L cua ong ddy 5_;‘6 fhg bién doi,

dién tro R = 20Q). U p——
1) Khao sdt sw R
bién thién cua L C

cuong do dong
dién hiéu dung
I theo @ (khi L
va C co gid tri xdc dinh).

2) Diéu chinh L va C ta thdy khi L= lH va
n

1 g
C=—.107F rthi I trong mach cuc dai. Xdic

T
dinh @ va 1. Biét hi¢u dién thé hiéu dung
giita hai ddu mach dién la U = 120V.

3) Cho f bién thién tie 20Hz dén 80Hz. Hay
xdc dinh I theo cdn dudi va cdn trén cua f, voi
L va C dd cho nhu cau 2).

Loi gidi. 1) Khdo sat sie bién thién cua I theo @ :

U

I 2
R2+[Lm——J
Cw
i
A
=[7, RM-[L@——) ;
Cw

LAy dao ham cta / theo @, ta duogc

I=

https://tieulun.hopto.org



https:'www. faceboolt. com/letrungldenmath

hitps:/isites. google.com/siteletrungldenmath

3

2N o
o -=U R3+(Lw—i]
dw Cew

X [L —LmJ[L + : ]
Cw Cw?

thi 7 dong bién

1 |
Khi —>Lo=wm<
Cw VLC

i e T B

JLC

1 ] . "
Khi — < Lo = w> thi / nghich bién.
Cw JLC g

2 Khi L=21;c=L102F hi1,,.
T T

Khi dé6 @ = 1

1
N
T
Suyra w= 7.10:/10rad /s.

Dbng CLdeﬂ.l jmu=£=@
R 20

3) Khi f=20Hz thi @ = 2af = 40mn. Ta c6

= 6(A).

ZL[ = i40ﬂ = 40(Q}, Zt'l =171 = ZS(Q)
T ~.103.40m
T
Vay I, = L. =4 =4 8(A).
2" a0t +(a0-25)

Khi f= 80(Hz) thi @ = 2nf =160x. Ta co

Z1, = 2.160m = 160(Q2);
s

Z(_*l = l l = 6,25(9).
—.1073.160x
s

g u'r&--m_m'mﬂwﬂ nhm Mnm@m
vwic mcﬁumsemmmmmcamh

Viy I, =—= 2L

~0,77(A). O
Z |27 +(160-6,25)"

}Nhan xét. Cdc ban sau diy co loi gial tot:

Nam Binh: Bii Xudn Hién, 11 Li, Lé Quang Trung, 12
Li, THPT chuyén Leé Héng Phong; Hai Dwong: Vi
Todn Thdang, 12A1, THPT Pha Lgu Chi Linh; Thai
Binh: Nguyén Thi Minh Huwong, 12A, THPT Li Bon;
Thanh Héa: Nguyén Minh Hiéu, 12A3, THPT Hau
Loc I, Mai Vdn Tiang, 12A1, THPT Hau Loc 4; Nghé
An: Nguyén Vian Hodng, 11T7, THPT D6 Luong I; Kon
Tum: Nguyén Bui Viét Cuong, 12A1, THPT Dak Ha;
Binh Binh: Pham Minh Thai, 12 Li, THPT chuyén Lé
Quy Don; TP. Ho Chi Minh: Pham Quang Diing,
11 Li, Phé thong Nang khigu, BPHQG TP H6 Chi Minh.

NGUYEN VAN THUAN

POC LAI CHO PUNG

Trong 1o gidi I?ai T4/401, DK xyz =z 0, xy 2 0, yz 2 0,
xzz0chwathé suyradugc x =20, v=20. 220,

Xin sira lai 161 giai nhu sau:

a) Néu trong ba s6 x, y, z ¢d it nhit mét s6 bing 0,
ching han x=0thi PT c6 dang y + z = E{Jy_ -2) %
PK yz = 0, xay ra hai kha nang

+Néuy 0,220 thi (*) < (\f—\ﬂf:—d (e 1.

+NEuy<0,z<0thi () e (Yo +v=2) =

2-Jz20
& Jy+fz=2 & yr-—(Z—\E)z
z=4a
= ( ﬂ)o vidi —d <ag <0,
Vay (x:y; v):({}, ]2; aJ vidii =4 € a <0 va
cic hodn vi cua\no (1

b) N&u ¢d ba $6 x, y, z déu khic 0 thi tir DK xyz < 0,
ay >0, yz>0,xz>0suyrax>0,y>0,z>0. Suy ludn
nhu i gidi cli tim duge (xiyiz)=(4:4:4) (2)
Viy PT di cho co nghiém (X ¥ : z) o (1) va(2).
Thanh that xin 151 ban doc.

THTT

p g J..J L
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PROBLEMS... (Tiép trang 17)

T7/406. Solve the equation
Aglx)) + g(2+A(x)) = 23, where
14 iff x=3

x2
f(x)=?~4x+9;g(x)= 12

2EF iff x <3.

S
T8/406. Let ABC be a triangle; h,, h,, b, are the
lengths of the three altitudes; R and r are its
circumradius and inradius, respectively. Prove
the inequality
hy +hy +h. —9r <2(R-2r).

TOWARD MATHEMATICAL OLYMPIAD

T9/406. In convex quadrilateral ABCD, the
diagonals AC and BD meet at O. The
circumcircles of triangles ABC, ACD cut the
rays OD, OB at E, F respectively. Prove that

HUGNG DﬁN GIAL.- (Tiép trang 9)

Ddp s6. M| 1+2 fi;2+58 ’i;lﬁr Hi 1
923 923 923

Cau VIIa. Gia sit z=a+ bic6 diém biéu dién
la M(a;b)yva z'=2z+3—icd diém biéu dién 1a
N(x;y).

Ta suy ra a=%(x—3);b:~;—(y+l) (D

Va Bz +i[ <22 +9

S BaY+@Bb+1)2 <a?+b2+9 (2)
Thay cdc gid tri cua a; b tix (1) vao (2) suy ra
tap hop cdc diém biéu dién s6 phic

z'=2z+3-ila hinh tron tAm 1[3;—%} ban

NeE

kinh R=——. 0O
4

Cau VIb. 1) DBudng tron (C))cd tam
0(0:0),bdn kinh R =3.Gia sit (C)) cét
(C,)5A vaB. Goi H la trung diém AB. Khi
d6 AB=2AH =2y O0A? -OH?* =2/9-0H?, ma
OH <OM =+/5 nén AB >4, suyra minAB = 4

TOAN HQC
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quadrangle ABCD is circumscribed if and only
if the quadrangle AECF is circumscribed.

T10/406. A sequence (u,) is given by w, = a

and #,.,= Gk , (where k> 0) for all n e N* .

— u”
If ;3= u, find all possible values of k.

T11/406. Let (x,) be a sequence given by: x; =0,

Xpr] = [;—7] | for all neMN". Prove that the

sequence converges and find its limit,

T12/406. Let X= {0, 1,2, 3, ..., n} where nis a
positive number. If x=(x;,x3,%3), ¥ =(.¥2.33)
in X3, denote xRy if x, <y, fork=1, 2, 3. Find
the smallest positive integer p such that any
subset 4 of X3 containing p elements has the

following property: Ifx, y are any two elements
in A, then either xRy or yRx.

Translated by LE MINH HA

< M=H. Tu d6 viét dugc hai PT (C,) thoa
man dé bai la

& 2
{x—2—4\/§] +[y+1+2\/§] =16 va
5 5

3 3)
(x—2+4‘F] +(v+1—2\/:] =16.
5 ) 5

2) Taco Sigen = %AC.BD.sin(AC,BD)

1 125 5470
=—34.—=——Do § =20115,, nén
27 "V126 7 Mt e

570 [6_}2_3

Siap =———. Ta tim duoc [ —,—,—], Mzg. Lai
14077 5 5 B 5

1 50470
5814 =—IAAD; AO)nénd(D, AC) =————.0
COdap 2 ( C)nénd(D; AC) 43

Cau VIIb. Gia sit z=x+ yicé diém biéu dién
la M(x;y). Goi F(-2:0); F,(2;0). Khi d6
|z+2/+[7-2/=6 & MR +MF,=6. Vay tp
hop céc diém biéu dién s§ phifcz1a elip c¢6 PT
x! yZ
—+—=1.0
IR 3 ;
PO BA CHU
(GV THPT Ddng Hung Hda, Thdi Binh)
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Ki THI CHON HOC SINH G101 QUOC GIA LGP 12 THPT

Y2 NAM 20101

SIMON 1

'I'OAN

NGUYEN KHAC MINH

¢£'"'4

(Cuc Khdo thi va Kiém dinh CLGD - B6 Giégo duc va Pao tao)

Ki thi chon hoc sinh gidi Quéc gia lop 12 THPT ndm 2011 da dugc 16 chic
trong cdc ngdy 11 va 12/ 01/ 2011, cho 12 mén hoc. Tham du ki thi, & mén Todn
¢6 412 hoc sinh (nhiéu hon 9 hoc sinh so véi ndam 2010) thuéc 68 don vi du thi
(méi don vi du thi la mot tinh, thanh phé truc thuéc Trung wong hodc Truomg
Pai hoe ¢6 khoi, trudfng THPT chuyén).

1. PHUONG THUC TO CHUC KI THI
Khdc vdi cac nam tir 2007 dén 2010, rit kinh
nghiém cong tic t6 chic thi trong cdc nam vira
qua, cén ci dé nghi cia cdc don vi va gidi
chuyén mén cdc moén hoc, Lanh dao Bo Giido
duc v Pio tao da quyét dinh t6 chic ki thi
chon hoc sinh gioi Quoc gia 16p 12 THPT nam
2011 va cdc nam ti€p theo theo phuong thic da
dugc dp dung trong nhimg nam tir 2006 tro vé
trude. Cu thé, d6i voi cac mon Todn, Vat 1i, Héa
hoc, Sinh hoc va Tin hoc: 16 chiic thi trong hai
ngy, mi ngay mot budi thi; d6i véi cdc moén
con lai: t6 chic thi trong mot ngay vdi mot bubi thi.
Thai gian lam bai ciia moi bu6)1( thi 1a 180 phiit.
Diém t6i da cho mdi ngay thi 1a 20 diém.

2. CAU TRUC PE THI
Do phuong thifc té chifc thi thay déi nén Cau tric
dé thi phai thay d6i 12 diéu it yéu. Cdu tric dé

thi 4p dung cho nam 2011 va cdc nam ti€p theo
duoc xay dung dua trén cac nguyén tac sau:

— Pam bao chon diing hoc sinh gioi Toan;

— Noi dung dé thi phai bao trim ddy du céac
phan mén: Pai s6, Giai tich, Hinh hoc, S6 hoc
va Té hop;

— G6p phdn tich cuc vao viéc dong vién, duy tri
va phdt trién phong trao hoc To4n ctia hoc sinh
pho thong;

— Cap nhat xu th€ chung cua Qudc t€, tao tién

dé 6t cho viéc tuyén chon hoc sinh du thi
Olympic To4n hoc Qudc té;

— C6 tinh ké thira céu tric dé thi ciia nhiing nam
gin day, nhim tao diéu kién thuan lgi cho gido
vién va hoc sinh trong viéc chudn bt cho ki thi
chon hoc sinh gioi Quéc gia 16p 12 THPT
mon Todn.

Cdu tricc dé thi cu thé nhu sau:

e Dé thi cho ngay thi thit nhdt: gébm bdn bai
to4dn; cu thé nhu sau:

- Mot bai vé phan mon Pai s6;

- Mot bai vé phan moén Giai tich;

- Mot bai vé phan moén Hinh hoc;

- Mét bai vé phan mo6n T6 hop.

Phdn bé diém cho cdc bai: Méi bai 5.0 diém.

e D¢ thi cho ngay thi thir hai: gdm ba bai todn;
cu thé nhu sau:

- Mot bai vé phian m6n Dai so6;

- Mét bai vé€ phan moén S6 hoc;

- Mot bai vé phan mon T6 hop hoac Hinh hoc.
Phan b6 diém cho cdc bai: Mot bai 6.0 diém;
hai bdi con lai, méi bai 7.0 diém.

Chii y: Cdc phan mon trong Cdu triic trén duge
sdp xép theo thit t tir dién. Cdc bai todn trong
dé thi khong nhdt thiét phai sap xép theo thit tw
dd liét ké o trén.

3. PE THI
Ngay thi tha nhat (11/01/2011)

Bai 1. (5,0 dzém) Cho s& nguyén duong n.
Chitng minh rdng véi moi 56 thue duong x, ta cé

bdt dang thiic
. (I +1 Zn+l .
2

(x4 ])
x*+1
HGi déng thitc xdy ra khi ndo?
Bai 2. (5,0 diém). Cho ddy s6 thuc (x,) xdc dinh

2 n-1 . )
hdi x,=1 va x,i=—rl-—.z.t,- voi moi n 2 2.
(-1 1o
Véi méi 56 nguyén duong n, ddt y,=X,., — X,.

: TOAN HOC
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Chimg minh rdng day s6 (v,) ¢6 gioi han hitu
han khi n — +0.
Bai 3. (5,0 diém). Trong mdt phang, cho duong
tron (O) duomg kinh AB. Xét mét diém P di déng
trén tiép tuyén rai B ca,fa (0) sao cho P khong
tring voi B. Duong thang PA cat (O) tai diém
thit hai C. Goi D la diém doi xiing vai C qua O.
Ducng thang PD cat (O) tai diém thit hai E.
1) Chitng minh rdng cdc duong thang AE, BC
va PO cing di qua mot diém. Goi diém dé la M.
2y Hdy xdc dinh vi tri cua diém P sao cho tam
gide AMB co dién tich lon nhdt. Tinh gid tri lon
nhdt dé theo bdn kinh cua duong tron (O).
((O) ki hi¢u duwing tron tam ),
Bai 4. (5,0 diém). Cho ngii gidc lai ABCDE ¢6
do dai moi canh va do dai cdac duemg chéo AC,
AD khéng viegr qud \J3 . Ldy 2011 diém phdn
hiét ity y nam trong ngi gidc do. Chimg minh
rdng ton tai mot hinh tron don vi ¢6 tdm ndm
trén canh cia ngii gidc dd cho chita it nhdt 403
diém trong s6 cdc diém da ldy.

Ngay thi thir hai (12/01/2011)
Bai 5. (7,0 diém). Cho ddy sé nguyén (a,) xdc
dinh boi ay=1, qy=—-1 va a,=6a,., +5a,.; vdi
moi n = 2. Chitng minh rdng a»y>—2010 chia
hét cho 2011.
Bai 6 (7,0 diém). Cho tam grac ABC khong can

tai A va ¢é cdc goc ABC ACB la cdc goc
nhon Xét mot diém D di dng trén canh BC sao
cho D khong trung vai B, C va hinh chiéu vuéng

goc cua A trén BC. Puong thang d vuong géc
vai BC tai D cdt cde duong thang AB va AC
tiwong ung tai E va F. Goi M, N va P lan lgt la
tam dudng tron noi tiép cdc tam g.rac AEF, BDE
va CDF. Chig minh rdng bén diém A, M, N, P
cung ndm trén mot dudng tron khi va chi khi
duomg thang d di qua tam ditdmg tron noi tiép
ram gidc ABC.

Bai 7. (6,0 diém). Cho n la 56 nguyén diuong.
Chimg minh rang da thiic

P(x.y)
khéng thé viét duoc dudi dang
P(x,y)=G(x,y).H(x.y),

trong dé G(x, y) va H(x, y) la cdc da thitc vai hé
s thue, khac da thiee hing.

4. CHAM THI

Viéc chdm thi duoc ti€én hanh tr ngay 18/02 dén
ngiy 28/02/2011, tai Ha Noi. T6 chim thi mon
Toan di lam viéc véi tinh than trdch nhiém cao,
dam bao dinh gid chinh xéc, khich quan, cong
bang bai lam cua céc thi sinh, theo thang diém da
duoge Linh dao Ban chdm thi chon hoc sinh gioi
Qudc gia lop 12 THPT nam 2011 phé chudn. Cing
nhu nhiéu chuc nam trudc, tai ki thi nam nay bai
lam ctia céc thi sinh mén Todn khéng bi triv diém
trinh bay !

5. CHAT LUUNG LAM BAI CUA THI SINH
Céc s6 liéu thong ké dudi day s& giip doc gia co

thé hinh dung khai quat vé tinh hinh lam bai cua
cdc thi sinh.

=x"+xy+y"

(Diemmi | 0 Jos[10]15]20]25

30 |35 40 | 45 | 5.0 | 33 | 60 | 63

Neay | 31 |11 |10 6 | 8 |17

22 13 13 16 21 12 16 10

Ngay 2 58 15 9 3 83 38

43 14 10 5 7 12 33 16

Hai ngay | 11 2 2 1| 19 9

11 8 7 11 13 13 10 14

Diemthi | 70|75 |80 |85 90|95 | 10 |105] 11 |115] 12 | 125 13 | 135
Ngay 1 6 16 | 26 14 12 13 7 16 14 7 7 9 17 3
Ngay 2 25 9 4 2 2 1 1 4 7 2 | 0

Haingay | 9 13 1 16 | 12 | 11 | 1D

10 13 12 11 11 7 10 10

Diémthi | 14 | 145] 15 | 155] 16 | 165] 17 | 175] 18 | 185 19 | 195 | 20
Ngay 1 7 3 10 1 2 ] 1 2 4 2 1 3 2
Ngay 2 0 0 0 0 0 0 0 0 0 0 0 0 0
Hai ngay 13 8 9 8 & 7 9 3 7 3 4 ) 3

TOAN HQC
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(Trong bang thong ké trén, s6 thi sinh c6 diém
1é 0.25 duoc tinh gop vao sé thi sinh ¢6 diém 1é
0.5; s6 thi sinh cé diém 1é 0.75 duoc tinh gop
vio s6 thi sinh ¢6 diém nguyén gan nhat).

Xét theo timg bii toan thi, néu véi moéi n=1,7 ki
hiéu s{n) va I(n) tuong (ing la so thi sinh dat diém
t6i da hodc gdn 16i da v so thi sinh dat diém 0 hoac
0.25 hoac 0.5 & Bai n ctia dé thi, ta c6: s(1) = 212,
s(2) = 55, s(3) = 68, s(4) = 31, 5(5) = 30, 5(6) = 20
vas(7) = 0; K1) = 141, (2) = 191, I(3) = 145, i(4) =
332, I(5) =105, K6) =317 va I(T7) = 399.

Can cif c4e sO liéu néu trén va cic thong tin chuyén
mon thu duge trong qud trinh cham thi, T6 chdm
thi da nhat tri nhan dinh: Chdr lugng lam bai cua
cde thi sinh ndm nay cé chiéu huong di xudng (so
v6i cic nam gin diy), nhicu thi sinh chua ndam
viing mot 56 vdn dé co ban (trong pham vi chuong
trinh mon Toan THPT hién hanh).

6. KET QUA VA GIAI THUONG

Nhin chung, két qua cua ki thi nim nay khong
dugce kha quan nhu mong doi. Thiét nghi, viéc
¢6 161 hon 100 thi sinh khong thé giai dugc tron
ven mot bai todn trong ngay thi thi nhat 1a diéu
mi ngay ca nguoi it lac quan nhat cling khé ¢6
thé nghi ti | Tuy nhién, trén nén chung khéng
miy sdng sta cla bic tranh toan canh ciing c6
thé thiy nhiing tin hiéu ddng phan khéi. Chang
han, viéc c6 hon 10 thi sinh dat diém t6i da
hoic gin t6i da & ngay thi thi nhat, hay viéc ¢6
hon 30 thi sinh dat diém (6i da & bai Té hop la
nhitng tin hiéu nhu vay.

Cin cir Quy ché hién hanh va két qua cham thi,
nhim muc dich vira dam bao chét luong chuyén
mon cho danh hiéu “hoc sinh gioi Todn cédp
Quéc gia”, vira khich I¢, ¢6 v phong trao hoc
sinh gioi Todn trén pham vi toan quéc, Bo
GD&DT, theo dé nghi cia To chdm thi mon
Todn va Ban chdm thi chon hoc sinh gioi Quoc
gia I6p 12 THPT nam 2011, da quyét dinh trao
gidi cho 210 thi sinh (chiém 50,97% t6ng s6 thi
sinh), véi mic diém cho méi loai giai nhu sau:

- Giai Nhat: tir 30 diém dén 40 diém;

- Giai Nhi: tir 20.25 diém dén 29.75 diém;

- Giai Ba: tir 15.00 diém dén 20.00 diém;

- Giai Khuyén khich: tir 10,00 diém dén 14.75 diém.

Theo d6, ¢6 hai thi sinh (Nguyén Vdn Duong,
THPT chuyén Nguyén Trdi, Tinh Hai Duong,
31.50 diém; Vi Dinh Long, Truong THPT
chuyén Tu nhién, Pai hoc KHTN, DPHQG Ha
Noi, 30.75 diém) dugc trao giai Nhat, 40 thi
sinh dwoc trao giai Nhi, 62 thi sinh dugc
trao giai Ba va 106 thi sinh dugc trao giai
Khuyén khich.

Danh sédch céc thi sinh dat giai da duoc cong bo
trén trang tin dién twr cia Bo Gido duc va Pao
tao (http://www.moet.gov.vn).

Cin cif Quy ché hién hanh va két qua chdm thi,
Bo GD&DT da quyét dinh triéu tip 42 thi sinh
6 tong diém thi hai ngay tir 20.25 diém tr6 lén
tham du Ki thi chon hoc sinh vio Déi tuyén
Quéc gia du thi Olympic Toan hoc Quéc t€ lan
thit 52 nam 2011. Ki thi nay dugc 8 chic trong
hai ngay, 09 va 10/4/2011, tai Ha Noi.

GOBVVOVSEOVVVHOCR VSOV SVNG VOV CRVOVOCOTHDD

' tham luén clia Can bo Quan li va Gido vién cac truong THPT chuyén trong ca nudc - Nhitng nguti tnie tigp

@ \ap ngay 2/4/2011 tai D6 Son, Hai Phong, Vi Gido duc Trung hoc, Dy én Phat trién gido vién Th

 TCCN, B Gido duc va Dao tao phéi hop da 16 chitc Hoi thao xdy dung mang iurdi gido vién cot eén todn gu
 ¢éc mon chuyén trong hé théng truing THPT chuyén. Tham dy Hoi théo c6 han 300 dai bigu thuoe S6 GD-BT
' va gido vién cot can cac truong THPT chuyen trong c& nudc. Hoi thdo duge nhiéu su hudng (mg ciia cac nha
- Khoa hac, cac nha Quén Li, Gidng vién cac truong Pai hoc. Ban t8 chirc Hi thdo da nhan dugc nhiéu bao cao

 thue hién quan If cac hoat dong clia nguoi gido vién cot cén va quyét dinh chét lugng, hiéu qua clia
' ‘giéo-duc hoc sinh chuyén. C6 25 bao cao chinh durgc trinh bay & Hoi théo 1an nay. RS

e

PEALE

oo TR 0 Bl T etz by e e .f'?;f
@ Ngay 25/3/2011 vira qua, cAc can bd Tap chi Toan hoc va Tudi tré cung Tap chi Toan Tudr tho da 1héﬁ!"ﬂ‘ﬂ%

 lam viéc v6i S& Gigo duc va Dao tao Ha Giang. Sau khi nghe Phé Giam déc Hoang Dinh Dyng il thigu v&
?:?Lgcé@.&@(i_gicﬂa tinh nha, doan da di tham Truong THPT chuyén Ha Giang va Trudng THCS Yeén Bién -
. céc truong dién hinh vé phong trao day t6t, hoc t6t cda tinh Ha Giang. Bt

PV
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