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KET OUA Ki THI CHON HOC SINH GIOI QUOC GIA MON TOAN
LGP 12 THPT NAM HOC 2001-2002

Ki thi chon hoc sinh gioi quéc gia mon Toan lép
12 THPT nam hoc 2001- 2002 duwoc ti€n hanh
trong hai ngay, 12/3 va 13/3/2002. Tham du ki thi
nay c6 271 hoc sinh & Bang A va 250 hoc sinh &
Bang B. Tlong mobi ngay thi, méi thi sinh phai lam
3 bai todn trong thit gian 180 phit. Diém t&i da
clia moi ngay thi la 20 “diém.

Theo quyét dinh cba Bé truong Bo GD&DT,
viec xét gidi nr ndm nay dugc tién hanh theo
nguyén tac sau:

- Mic diém 16i thiéu dé xét giai Nhat, giai Nhi,
giai Ba va gidi Khuyén khich twong tng la 35
diém, 30 diém, 25 diém va 20 diém;

- O méi Bang thi: Tong s6 thi sinh dat giai (ké ca
gidi khuyén khich) khong vuot qué h"’ mng s thi
sinh du thi; tong s6 thi sinh dat tix glal Ba wo lén
khong vuot qué 2/3 1dng s thi sinh dat giai.

Hoi déng thi chon hoc sinh gioi quoc gia lép 12
THPT nam hoc 2001- 2002 da quyét dinh:

- Trao giai Nhi cho 05 thi sinh & Bing A va 03
thi sinh 0 Bang B;

- Trao giai Ba cho 50 thi sinh & Bang A va 16 thi
sinh ¢ Bang B;

- Trao giai Khuyén khich cho 635 thi sinh & Bang
A va 26 thi sinh & Bang B.

Két qua cu thé nhu sau:

BANG A

Giai Nhi: Ngo Xuan Bich (THPT chuyén
Nguyén Trai, Hdi Diwcong); Vi Thanh Nam, Hoang
Thanh Ting (THPTNK Trdn Phud, Hdi Phong),
Nguyén Quang Hung (THPT Lam Son, Thanh
Héa), Trin Thai An Nghia (THPT chuyén Lé
Khiét, Quang Ngdai).

2. Gidi Ba: Nguyén Xuan Trudng, Nguyén
Thanh Hai, Nguyén Viét Linh, Vi Nhat Huy, Trdn
Manh Ha (THPT chuyén Vinh Phiic), Lé Minh
‘Hoang, Pham Hong Viét, Tran Quy Phd, V6 Vin
Thanh, Nguyen Thu Trang, Vi Quéc My, Nguyén
Van Thao (Khéi THPT chuyén Todn-Tin,
DHKHTN-DHQG Ha Ngi); Chu Ngoc Hung,
Nguyén Thanh Nam, Pham Thanh Trung, Nguyén
Hong Kién, Vi Xuin Nam (THPT chuyén

NGUYEN KHAC MINH
(VuTHPT)

Nguyén Trdi, Hdi Duwong), Hoang Viét Tung
(’I HPT Nguyén Thugng Hién, Tp. Hé Chi Minh);
Pham Gia Vinh Anh, Vi Ngoc Minh, Vi Hoang
Hiép (Khéi THPT chuyén Toan-Tin, DHSP Ha
Noi), Nguyén Thanh Nhan, Trin Vinh Hung,
Nguyén Tién Khai (PTNK, PHQG Tp. Hé Chi
Minh); Lé Van Hung, Nguyén Tién Yét, Nguyén
Van Vién, Nguyén Thanh Khiém, D6 Viét Cuong,
Hoang Anh Tudn, Vwong Quéc Huy (THPT
chuyén Nguyén Hug, Ha Tday); Vo Pinh Ting,
Nguxtn] wong Sing, Pham Thai Khanh Hiép, Mai
Thanh Hoang, Nguyén Sinh Hung, Ngé Xuén
Gidp (Khoi THPT chuyén Todn-Tin, £H Vinh) .

Nguyén Khac Thép, Hoann Nam Théng {HII-"I
Lam Son, Thanh Héa); Nﬂuw.n Hitu Viét Khué,
Tran Minh Son, Phan Vi “Toan (THPT Ha Noai-
Amsterdam, Ha N¢i); Dao Dic Minh, Vuong
Qudc Tudn, Nguyén Dinh Hoa (THPT chuyén
Hiung Vuwong, Pmi Tho); Pham Duc Hiép
(THPTNK Tran Phu, Hai Phong); Phing Van
Thing (THPT Lé Héng Phong, Nam Dinh); Trinh
Thi M\ Chau, Pham Viét Thach (THPT llmng
Van FLly Ninh Binh); Nguyén Binh Minh (Qudc
hoc Hué, Thira Fhién-Hué).

3. Giai Khuyén khich: Nguyén Thién S§ (Khoi
THPT chuyén Todn-Tin, DH Vinh): Tran Anh
Hoiang, Trin Quang, Ngoé Quéc Tuomg (PTNK,
DHQG Tp. Hé Chi Minh), Nguyén IIOdng Thanbh,
Trin Khidnh Toan, Vi Thanh Long, Dang Dinh
Khdnh, Kim Dinh Thdi (Khoi THPT chuyén
Todn-Tin, PHSP Ha Ngiy, Ha Thi Mai Dung
(THPT chuyén Nguyén Trai, Hai D:rm:g} Luu
Minh Ting, Vi Dinh Dau (THPTNK Tran Phi,
Hdi Phong), Tran Quéc Viét, Poan Chién Thiang
(THPT Lé Héng Phong, Nam Dinh); Dao Duy
Thang, Poan Duy Hao, Pham Minh Hoéang,
Hoang Ngoc Minh (THPT chuyén Hing Vuong,
Phii Tho); Hoang Trung Hi€u, Lwu bic Thi,
Nguyén Van Thang (THPT Lam Son, Thanh
Héa), Cao Viét Diing, Trin Thi Tra Giang, Hoang
Xuan Quang, Phan Bd Lé Bién ('!HP’T chuyén
Vinh Phic); Bui Duy Hiéu, Lé Dinh Tién, Nglwén
Tudn Duong (Khai THI"I chuyén Todn - Tin,..

(Xem tiép tran g 8)

CHUC MUNG DOI TUYEN VIET NAM
DOAT GIAI VO DICH CHE TAO ROBOT CHAU A - THAI BINH DUONG

beocon (robot contest) 1a cudc thi sdng tao
obot danh cho cdc ki su tuong lai cia khu

vue Chau A - Thédi Binh Duong. Cuoc thi
duge 16 chic lan dau tién tai Nhat Ban vao cuéi
thing 8.2002 g6ém 20 doan clia 19 nudc lham
gia. Poan Viét Nam gém 3 sinh vién Vi Ngo
Vinh, Nguyén Cong Van, Nguyén Toan Th ng
va trudng doan 1a thdy Huynh Van Kiém

(Truemg DH Béch khoa Tp. H6 Chi Minh) da
gianh Ciip vo dich. Thanh tich nay ching minh
mot diéu 1a hoc sinh sinh vién Viét Nam khong
chi gidi trong cdc cudc thi 1i thuyét, ma con o
kha ning sdng tao trong viéc gidi quyét cdc bai
todn do cudc séng dat ra, dua trén kién thic vé
Tin hoc, Diéu khién hoc va Tu dong hoa.
THTT
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Viéc giai todn bing nhiéu cdch vira gidp rén
luyén ki nang, vira phdt trién tur duy trong hoc
-todn. N6 doi hoi ngudi 1am todn phai nhin bai
todn theo cdc géc do khac nhau, biét van dung
cdc kién thirc phit hop véi timg tinh hudng. Ta
thir xét viéc tim gid tri nho nhat (GTNN) va gid
tri 16n nhat (GTLN) ciia mot s6 biéu thic véi
bién s6 thuc dudi day.

Bai toan 1. Tim gia tri nho nhat, gida tri lon
2 +42x+3

2
x +1

Loi gidi. Biéu thiic nay ¢6 dang mot phan
thitc ma tir vdi méiu déu la tam thic bac hai mot
bién s6.

Cdch 1. Chuyén vé xét cuc tri clia phén thiic
ma tur la nhj thirc bac nhét réi so sdnh gid tri cla

nhdt ciia biéu thiic

tir va méu
e x2+4~.5x+3 = 4wﬁx+2
z x2 +1 x2 41 .
=1l+zvdiz= ___“__4ng+2
x +1

Vi x> + 1 > 0 v6i moi x nén GTLN (z) dat
duge khi tr thitc duong va GTNN (z) dat dugc
khi tir thite &m. Xét 3 trudimng hop :

5

a) V6i 42x+2 =D<:>x=%lhiz=0
=y=1,
b) Véi 442x42 > 0 & x > %thi

GTLN (y) =1+ GTLN (z)
Ta so sdnh gi4 tri cha tir thite va méu thitc nho

dp dung bat dang thiic : _
@22+ 1)+ 12 22x+1>0
Tir d6 -
% 242x42) _ 42V2x4D)
2(x* +1) 2x? +1+1

TiM CUC TRI MOT BIEU THUC
BANG NHIEU CACH

NGUYEN NGOC KHOA
(GV THPT Huynh Thiic Khang,
Son Tinh, Qudng Ngar)

o 4V2x+) _
T 22x41

Ping thic xay ra khi x =
GTLN (y)=1+GTLN (z)=5

4

if—, lic do

¢) Véi 42542 <0 o x < l:?—. Xét tuong

tytren, el + 1= +2)—12 -242x -1 =

“(22x+1) >0c6z2 202x+1) _ Ding
~(2\2x+1)

thitc xay ra khi x = ~J2, lic d6 GTNN =1

+ GTNN (2} = -1,

Cdch 2. So séanh gid tri cha tir thic vd miu
thic bang cdch sir dung BDT
Bu—nhi-a—cop-xki

Tir (2 + 12 = (1 — % + (2x)* dén dén

-+ 322005
< (1+(2\E}2)[(1—x2 )2 +(2x)1]

=1 — X+ 42xl <362+ D).

B
Tacéy=2+]‘”:—4‘5".
X +1
e
Dan:ﬂthilrlthay-ZisrsB,
241

suyra -1 < y<3.

BITE)
Dang thic xay ra khi e e

Easgly

2x* + \J2x-2 = 0. Giai phuong trinh nay ta
duge: x; = % tng véi GTLN () = 5 ;
X, = —J2 tg véi GTNN (y) = —1.

Cdch 3. Chuyén vé xét diéu kién dé phuong
trinh (PT) bac hai c6 nghiém. V& moi gid tri
X, ta cb gid trj y, clia biéu thitc thda man
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S (y,-Dx2 —42x, +y,-3=0

C6 thé coi x, 1a nghiém cia PT

o 1% —4+2x +y,-3=0
trong d6 y, 1a tham sé. Ta thdy y, = | &
x = :{—2— (1). Néu y, = | thi didu kien dé
PT biac hai [udn
A= —y;+4y,+5 20 (3, - 5)(1 +y) <0
o-1<y,<5. Déthiyy,=-1x,= -2 va

luén co nghiém la

Yo=SSx,= % (2). Tix (1) (2) suy ra GTNN

() = -1 khi x = —2 va GTLN (3) = 5 khi

2
X = ——
2
Bai toan 2. Tim gid tri nho nhdt, gid tri lon
R S e 2y+1
nhdr cua biéu thirc -J—;j—;;i-—
X5 +y+7
SR x+2y+1
Loi gidi. Dat z = o e Biéu thifc nay
xT+y +7

c6 dang mot phan thirc ma tir 1a ham 2 bién bac
nhat va mau la ham 2 bién bac hai. C6 thé giai
bai nay tuong tur cdch 1 va cach 3 ndi trén.
Cdch 1. Mau thic x* + y* + 7 > 0 v6i moi x, y
nén GTLN va GTNN ciia z tuong (ng vdi gid tri
duong va 4m cua tir thifc. Xét 3 truong hop :
a)VGix+2y+1=0thiz=0
b) Véix+2y+1>0.Tacé BDT
P+ D)+ +4) +222x+4y+2>0

Tir do
x+2y+1

i = =
4y 47 xP4leyi 442

aabartls -
T Ax42y+D) 2

x+2y+1

Ping thic xay ra khi x = 1, y = 2, lic do
GTLN(z) = %

) V6ix+2y+1<0. Tacd BDT
(252% + 49) + (25y* + 196) - 70
> (=70x) + (=140y) = 70 = -70(x + 2y + 1) > 0.

2

Tir dé
25(x+2y+1) 25(x+2y+1)
25(x2 +y2 +7)  25x% +49+25y% +196-70
% 25(x+2y+1) i :_5_

—70(x+2y+1) 14

e

Péng thitc xdy ra khi x = -;—?, y= -:é—ii liic

d6 GTNN () = —>.
14

Cach 2. Chuyén vé xét diéu kién cé nghiém

cia PTz= m______z+%3;+]
X +y+7
<:>zx2—x+zy2—2y+72—-1=0 (3)

trong d6 x 12 dn 6, coi y 1a tham sé tiy y, con z
1a tham 56 cé diéu kién. Xét 2 truong hop :
a)z=0=>x+2y+1=0
b) z = 0 thi PT (3} luén ¢é nghiém x khi biét
thitc khéng am :
1-42z" -2y + 72— 1) 20
< —4zh? + 8zy - 2822 +4z+120(4)

Coi (4) 1a bét phuong trinh an y, BPT nay xay
ra véi moi gid tri y khi
162" + 4252822 + 4z + 1) 20
S RS Y
14 2
Khi z nhan céc gid tri nay thi dang thitc xdy ra
1

GOl YR BT B0 a0 v = -~
Z Z

Vay GTLN (z) = :;— khiy=2vax=1.

— : -14 -7
GTNN (z)= — khiy= — vaix= —
G Rt 5
Cic ban hdy rén luyén giai cdc bai tap dudi
day bing nhiéu céch :
BT1: Tim GTNN, GTLN cia biéu thll.'rc E
x% +dx

¥ T x D
BT2 : Tim GTNN, GTLN cta biéu thiic
x* +y4 +4\E.xy+4
_ % +y4 +2
BT3: Tim gid tri m, n dé biu thic

).‘2 +Mmx+n

dat GTNN Ja -1 va GTLN 1a 5.
x°+1
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Df THI TUYfN SINH LOP 10 THPT CHUYEN TOAN - TIN
DAl HOC SU PHAM HA NOI 2001

MON TOAN

Ngay thi nhit
(Thai gian : 150 phiir)
Bai 1. Chimg minh dang thic :

5 &

le— =
2 = 3
1+1/1+ﬁ
2

e
1 —Jl—ﬁ

B
Bai 2. Giai phuong trinh :

x© —x2 —x= l
3
X+y=+4z-1

Bai 3. Giai hé phuong trinh : ¢ y+z=y4x-1

{z+x=,ﬁ4y-l

Bai 4. Tim tat ca cdc s6 cd 5 chit s6 abcde

saocho : 3 abede = ab

Bai 5. Pubng tron (Q) nodi ti€p tam gidc
ABC 1iép xiic v@i cédc canh BC, CA va AB theo
thit tv & D, E va F. Dudng thing vuong géc
véi OC ¢ O cit hai canh CA va CB ldn lugt & /
va J. Mot diém P chuyén dong trén cung nho
DE khong chita diém F, ti€p tuyén tai P ciia
(O) cat hai canh CA, CB lan lugt & M va N.
Chimg minh rang :

a) Géc MON = ¢ (khong déi), hdy xéc dinh
@ theo cic goc clia tam gidc ABC.

b) Ba tam gidc IMO, OMN va JON déng dang
vl nhau. Tir dé suy ra :

IM.IN = OF = OF* (*)

¢) Pao lai, n€u M va N la hai diém theo thit ty
liy trén hai doan thang CE vi CD théa man hé
thic (*) thi MN uép xic véi dudng tron (O).

Ngay thit hai
(Thoi gian : 150 phiit)
Bai 6. Chiig minh ring s6 :

= J2+J2T\E = \/6—3\)'2+\"§

12 mot nghiém cta phuong trinh :
=16 +32=0
Bai 7. Chox >0, y > 0 théa mén x + y = 6.
Hay tim gid tri nhé nhdt cia biéu thifc :

P=3x+2y+ EE'—+§'—
Xy

Bai 8. Cho s6 nguyén t6 p > 3. Biét rang c6 s6
tur nhién 2 sao cho trong cédch viét thiap phan cla
s6 p" c6 ding 20 chit s6. Chimg minh ring trong
20 chir s6 nay ¢6 it nhét 3 chit s6 giéng nhau.

Bai 9. Cho tam gidc ABC. M, N 1a trung diém
cha cdc doan CA, CB tuong Umg.

1) I 1a diém bat ki trén dudng thang MN
(I # M, I # N). Chimg minh rang trong ba tam
gidc IBC, ICA, IAB cé mot tam gidc ma dién
tich ctia né bing tong cic dién tich cla hai tam
gidc con lai.

2) Trudng hop [ 1a giao diém cla tia NM véi
dudng trdon ngoai ti€p tam gidc ABC. Ching
BC CA < AB
iA IB IC

Bai 10. Cho s6 tr nhién n >1 vi n+2 s8
nguyén duong a,, a;, ..., 4,,, thoa man diéu
kién :

- i
minh rang :

l<agy<ar <. <8, <3n
Chimg minh rang luon t6n tai hai s6 a;, q;
(l€j<i<n+2)saocho:
n<a—a; <2n

HUGNG DAN GIAI

Bai L. Chi § 4+2:/3=(x31)%.
Bai 2. Bién déi phuong trinh :
3 -3 - 3x=1

= 4x3={x + 1)3 o 3Jqu:=,t+l

L=1 g

1

vl
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Bai 3. Diéukién: x,y,z 2 i

Nhan méi phuong trinh véi 2 va cong lai ta 0 :
(Vax-1 —1)2 +(J4y—1 —1]2 +(JET —1);l =0
[Vax-1=1  (x=172

& 4 Jay-1=1 & %y=1f2
Jizi=1 =12

Thir lai thoa mén.

Hé c6 nghiém duy nhét nhu trén.

Bai 4. Dat x = ab,y= cde ta cb abede =
1000x + y, 10 < x< 100,0 < y< 1000 (1)

Tir gia thiét suy ra

1000x + y = x°. Tir dé va (1) c6 1000x < x* <

1000x + 1000 => 1000 < x* < 1000 + il
X

1100 = 31 < x < 33. Vay x = 32 va x> = 32768
thda man dé bai.
Bai 5. a) Ki hiéu nhu hinh 1, theo tinh chat
cia ti€p tuyén
du&rng tron ta ¢ : F
M, M; :
Do dé
MOP=

m%;;a“p

PON=NOD
_Lpop
2

Suyra:

MON%&EE:%USO“ ~DCE)

= 90°— %ﬁ khong déi.

= 90° -

b) AICJ can tai C nén : CI0=CJO

“"zﬂ — MIO=0JN=MON (2). Tir (1) va (2)

suy ra : AIMO «» AOMN o> AJON. Tix dé :
M_I0 _ viN=10J0=0P =07
JO JN

Pao lai, néu M thudc CE va N thude CD sao
cho hé thite (*) duge thoa man thi ta cé Of = OJ

4

e = A1 3)
70 IN

Tix (2) va (3) suy ra AIMO «» &ION =
OMI NOJ’ Tir do co MON + NOJ = MOJ =
OM.-‘+MIO NOJ+M.’O — MON=MIO =

90° - i{:ﬁ (4)
2
Ta chimg 10 rang MN ti€p xic véi (0). That
vay, qua M ké ti€p tuyén thit hai (# ME) v6i (O)
cat CD & diém N,. Theo ching minh & phén 1,

B
ta dugc hé thic : MON, = 90° - %" (5).

vaIM.JN =

Tir(4)va(5)suyra: M. =MON (6).

Vi ON va ON’ nim cung phia déi véi OM,
nén tir (6) suy ra hai tia ON va ON, triing nhau
va do dé N’ = N hay MN ti€p xiic vdi (O).

Bai 6. Tinh x2=8-2y2+43-2{32—3)

o
= [8‘;’“} =2 + 3+3(2-3)+2/3(4-3).

V& phai bing 8 nén cé 64 -
= x¥-16x2+32=0.

16x +x, =32

Bai7.Tac6: P= E(“JUHEHQ%ﬁ
X

;- S

Diéng thic xay rakhix=2,y=4
Vay GTNN cua P la 19.
Bai 8. Gia sir nguoe lai, trong 20 chit s6 cua

22.6+6 i -%
2

céch viét thap phan ciia p" khong c6 3 chit s6
nio giéng nhau. Suy ra mbi mét chi s6 trong 10
chir s6 0, 1, ..., 9 xudt hién d!.ing 2 ldn. Vi vy

tdng cdc chits6 cia p" 1a:

A0+1+..+9=90=p":3=p: 3, miu
thudn vi p 14 s6 nguyén t6 16n hon 3.

Bai 9. 1) Xét 3 C
trutmg hop :

a) I thudoc doan MN
(h. 2)

Ta c6 : 25(UAB) =
2S(NAB) = S(ABC) =

Hinh 2
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TIENG ANH QUA CAC BAI TOAN - BAI SO 57

Problem. Let x, y, z be the cube roots of three
distinct prime integers. Shows that z, y, z are
never three terms (not necessarily consecutive)
of an arithmetic progression.

Solution. Assume that there are distinct
primes p, g, r whose cube roots x, y, z are in
arithmetic progression i.e. there are real
numbers b, ¢, d such that y=x+ bd, z =x + cd.

Putu=c-b, v=c,w=-b. Sinced:fii =

Tir méi:
cube root = céan bic ba
cube = lap phuong (dong tir)
distinct = phan biét , khdc nhau
prime = nguyén to (tinh tir), s6 nguyén 16
integer = 50 nguyén

necessarily = tdt y&u, nhat thiét (pho tir)
consecutive = lién ti€p, tiép lién nhau
arithmetic progression = cip s6 cong

¢) I thuoc tia d&i cha

T assume = g1a sir (dong tir)
o we obtain ux = vy + wz obtain = nhan duoc (dong tir)
Cubing this equation gives hence =do dd, vi Ih\é (pho tir)
ugp = v3q + 3»'2}'21412 + 3vyw222 +wr= Vafj' i Pm i d{}t (dong tw)
wr + 3uvwayz. imply = kéo theo (dong tir)
3 3 o rational = hifu ti
wp—vg-wi 3 ‘
Hence xyz = i conclude = két luan (dong tir)
But this would imply that xyz is a rational s[alte s l:lét l::xéu. e ‘ra (dong 1)
number, which is not true. So we can conclude  €XIst = ton tai (déng ti)
t i i =
nl';f;tezzgxz-’ms p. g, r with the stated property do NGO VIET TRUNG
&= =S(IAB) + S(IBC) + S(ICA) i A I .
= S(IAB) = S(IBC) + S(ICA) ID _FE i D 7 Fralate
b) / thuoc tia d6i ctia tia MN (h. 3) = IDIA=IFIC = IEIB (2)
¢ 25(IAB) = 25(ANB) = : : BC CA AB
S(ABC) = S(IAB) + Tie(l) va(2) suyra: H=E+I—C
' ) : —8(ICA ; ’
. , i[gS;C) (= S( L?i B) + Bai 10. Nhdn xét. VGi moi k dat b; = a; + k thi
M + SUCA) a;-a;=(@+K) - (@+ k)= b~ b;(*). Do d6 ta
. \ c¢6 thé chon k sao cho b,,, = 3n va chuyén vé

tia NM. Tuong tu nhu
(b) ta chilmg minh duoc
S(ICA)=S(IAB) + S(IBC)
2) Goi D, E, F lin luot 1a hinh chi€u vuéng
gbc cla I trén cdc dudng thang BC, CA, AB.
(h. 4) Theo céu (1b) taco :
¢ S(IBC) = S(IAB) +
n S(ICA) = ID.BC =
IFAB+IECA(])
Vi wr gidc ABCI
noi L€p nén
JAC=IBC,
IAF=ICB
= AIAE «» AIBD,
AIAF e AICD

Hinh 3

F A i)

Hinh 4

xét day s6 bjsau: 1 <b) <by<..<byy=3n
Xét 2 trudng hop :

1) Néu t6n tai j sao cho : n < b;< 2n thi ta c6 :
n<byy,—bi<2n.

2) Néu khong c6 s6 b; ndo thudc [n+1, 2n-1]
thi cédc s6 by, by, ..., b,y €6 mit & cdc thanh
phén cua n cap s6 : (1, 2n), (2, 2n+l), ..., (n,
3n-1).

Mat khdc do n+1 > n nén t6n tai 2 s6 b;, b;
(j < ) thuéc cing mot cap, chang han
(t,2n+1-1), hay n< b;—b; =2n+t-1-1=
2n — 1 < 2n. Theo (*) tit cap s6 b;, bj thoa méan
n < b; — b; < 2n thi t6n tai cap s6 @;, a; thda man
n<a;—a;<2n.

Hudng ddin gidi : DOAN MINH CUONG

5
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t:Hun""u BI THI VA0 BAI HOC

NHUNG LUU Y KHI GIAI 1)) THI TUYEN SINH
bAI HOC, CAO DANG KHOI B NAM 2002

(Phdn Dai s6, Gidi tich)

CAUI: Cho ham s6:
y=mx" +(m2 —9] x*+10 (1)

(m la tham s6)
1/ Khdo sdt su bién thién va vé do thi cia
ham sé' (1) khim = 1.
2/ Tim m dé ham s6'(1) cé ba diém cuc tri.
Gidi: 1/ Cic ban ty giai
2/ ¥ =2x(2mx* +m" - 9)

5 x=0
y'=0s
2mx? +m* -9=0 (2)

e Néu m = 0: PT (2) vo nghiém, dé thay ham
s6 ¢6 1 cuc tri.

e Néu m # 0: Ham s6 (1) ¢ 3 diém cuc tri
néu PT (2) c6 2 nghiém phan biét khdc O va y
déi ddu qua mbi nghiém, nghia 1a khi m < -3
hodc 0 < m < 3.

Luu : Xétham s6y = ax* + bx* + ¢ (a#0)

Tacé y' =2x(2ax’ +b)

o Néu ab > 0 thi 2ax’ + b khong déi ddu, ham
s6 ¢6 mot cuc tri tai x = 0.

e Néu ab < 0 thi PT " = 0 c6 3 nghiém phén
biét va y* déi ddu khi qua mdi nghiém cla no,
ham s6 cé 3 cuc tri.

Bai luyén tap 1:

Tim tdt cd cdc gid tri m dé do thi ham sé:

y=x" -—3=:+m+3 c6 ba diém cuc tri. Ching

minh rdang kh! dé cd ba diém cuc tri nay déu
nam trén duémg cong y = 3(x — I}'

(Dé thi PH Luat — PH DugcHN 2001).

: 253 -3x%-m
St sy s

X

Ham s& c6 ba cuc tri khi PT y° =0 ¢c6 3
nghiém phan biét khic 0 < PT fo‘ —3=m
c6 3 nghiém phan biét khdc 0. Bang phuong
phdp dao ham ta tim dugc —1 <m <0.

6

Huténg ddn:

NGUYEN ANH DUNG

Khi y’ = 0 thi toa d6 3 diém cuc tri thoa man

+3=3x% —6x+3=3(x- l)

Viy 3 d1ém cuc tri thuoc dudng cong
o
CAU IL ) Gidi phuong trinh
sin’3x — cos’4x = sin’5x —cos’6x (1)
Gidi. Sir dung céng thiic ha béc ta ¢6 :
1-cosbx 1+cos8x
7

PT (1)<

1—colex_1+cosl2x
2 i)
< cosbx + cosBx = cos10x + cosl2x
<> 2cosTX.cosx = 2cosl Lx.cosx
<> cosx(cos1lx — cos7x) =

i
cosx=0 SETY.
<= = kel
cosllx=cos7x r_k_n
i
Cau IL. 2/ Giai bdt phwong trinh:
log, (logs(9* —?2))51 (2)

Gidi. Piéu kién:
e =00 kel
log: (9 ~72)>0 x>log, 73
9" —72>0
Cdch I: Tudiéu kién x>logy 73>1 ¢ :
BPT (2) <>0<log; (9" ~72)<x
x>logy 73
@ - e
9" -72<3°  (4)
BPT(4) 9 ~3*-72<0 & (3'- )( +8)<0

Vi3*+8>0taduoc 3* <9,
Vay nghiém ctia BPT (2) la logg73 < x <2.
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Cach 2. Truéce hét giai PT :

log, (log,.(9* ~72))=1 3)
& logs (91 -?2]=x o 9 -72=3"

Pat t=3"> 0, PT nay trd thanh A—72 = 0,
Vé6it>0conghitmi=9=3"=9=x=2,

Xét ddu ham s6 f(x) = log, (logs(9*~T2) - 1
ta thiy flx) xdc dinh wuén (logy73+x) va
fix) <0 © x < 2. Vay nghiém cia BPT (2) 1a
logg 7T3<x<2.

L y:

Gia sir fix) n6i trén 12 ham s6 lién tuc trong

cdc khodng ma né xdc dinh, néu viéc giai BPT
flx)> 0 phiic tap thi ta c6 thé 1am nhur sau:

¢ Giai PT fix)=0
¢ Lap bang xét ddu cha flx) réi tir dé suy ra
nghiém cia BPT fix) > 0.
Bai luyén ts?lp 2:  Giai bat phuong trinh:
1

logi V2x? ~3x+1 10g1 (xr+1)

Goi v€ trdi, v€ phal ctia BPT ldn
{x) va g(x). Xét phucmg trinh: f{x) = g(x).

Huténg din:
luot 12 jg

Tép xdc dinh cia PT nay 1a D = [—1,%] U

(1, +o0). PT trén twong duong véi

log; V2% —3x+1= log, (1+x)
3 3
Giai PT nay ta dugc nghiém x =0, x = 5.
Lap bang xét ddu cho ham s6 h(x) = flx) -

g(x) trén mién D, ta thdy h(x) > 0khiO<x < %

sl %,x:»Svﬁdé 12 nghiém ciia bai todn,

Cau IL. 3/ Gidi hé phuong trinh:
—y=yr=y
X+y=Jr+y+2 (2)

. o -y=0

Gidi: Diéu kién: {“ .

x+y+220

(e (x—y) =(x-»)’
x—y=0

(x=y) (1-x+y)=0 l:>|:1—x+3’=0 (3)

Dt 1=\x+y+220 =x+y=r>-2

Thay vao phuong trinh (2) ta duge: -2 = 0.
V611 =0PT nay cé nghiém =2 > x + y = 24
Két hop (3), (4) suy ra hé da cho c6 2 nghiém

1
L] la lv 1 L] R T
(x,y)la(l, 1) (2 2]

Cau II: Tinh dién tich cita hinh phdng gici

2 2
X X
han boi cac duomg y=,|4—— (1) va y=—=(2)
4 a2

Gidi: Tap xdc dinh clia ham sé (1) 1a [-4, 4].
Phuong trinh hoanh d6 giao diém cua dé thi
ham s6 (1) va (2) c6 dang :

x?. 2

4——:—<:>x +8x% -128=0

4(

(a0 —S)(x +16)=O<:>x228:>x=f2\5

Trong [-2v/2,242] dé thdy y, > y, nén dién
tich hinh phang 1a

242 2 22
5= | 4-Tazx j ..a’x“fl
-2./2 24
1 242
*Tinh: I, = j 16—x" dx
22
Diat x = dsint véi re[—g; g} cx= 242
=== x=22 ::;r:%
Tacéd: dx =4costdt. Khi dé:
% 7
I o [ 16cos® tdr =4 [ (1+cos2s)dr
: v/
.
_4(r+ strJ =2n+4
%
22 2 3 (242
X 8
*Tinh /I, = =
; _2{.~4J" 12 |,

Vay §=I,-1, =21'I:+-§ (dvdt)
Ey)
Luu y: DE tim J'f(x, vat -bi? )a‘x c6 thé
X
dat bx = asint vdi re{—i, E}.
i 21 2

| 2
Bai luyén tap 3. Tinh /= [—2——dx

0 (4—;8)3
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Huéng ddn. Dat x = 2sint.
1

Bai luyén tap 4: Tinh: [x* 4—3x% dx
i}

Huéng dan. Dit J3x=2sinr .

CAU V: (chi danh che thi sinh thi dai hoc)

Cho da gidc déu AjA;..Ay, (n =2, n nguyén)
néi tiép duong tron (0). Biét rang s6 tam gidc
cé cde dinh la 3 trong 2n diém AjA;.Ay,
nhiéu gdp 20 ldn so hinh chit nhdt cé cac dinh
la 4 trong 2n diém AjA;.. Az, tim .

Gidi: Vi trong cdc dinh A, Ay, ..., Ay, 3 dinh
bat ki xdc dinh mot tam gidc nén s6 tam giac
tao thanh 1a C3,.

M&i hinh chit nhat cé tim d6i ximg O nén no
duoc xdc dinh duy nhat bdi hai dudng chéo
trong n dudng chéo AA,,; (i=1,2,..,n), do

d6 s6 hinh chit nhat 1a C;.

Theo gia thiét, ta c6 phuong trinh:

C3,=20C}

= 2n(2n-1)2n-2) ZZDu{n—I}

6 2

Vi n(n—1) # 0 nén ta duge 2n-1=15 < n=8.

Luu y. Cich tinh s6 cdc hinh chir nhat khac
cdch tinh s6 cdc tam gidc. N6i chung dé tinh
duoc s6 cich 1ap nhém nao dé cdc phin ur, ta
c4n phan tich, Khai thdc ding tinh chat clia cic
phén tir cia nhém doé.

Bai luyén tap 5. Tinh s giao diém (khdc
dinh) ctia cde duomg chéo ctia da gidc 16i n dinh
néu bat ki 3 duong chéo ndo ciing khéng co
diém chung (ngodi dinh).

Huong ddn : Mdi giao diém clia 2 dudng chéo
duge xdc dinh bai mot ut gidc 16i.

Péps6: C,

KET QUA KI THI ... (Tiép bia 2)
Tuin Duong (Khdi THPT chuyén Todn-Tin,
DHKHTN-PHQG Ha Néi); Han Ngoc Diic, Luu
Ngoc Lam, Nguyén Thanh Vinh (THPT My Hao,
THPTNK - Hung Yén); Dang Quang Huy, Nguyén
Thai Tat Hoan, Huynh Anh Vi (THPT L& Qui
Pon, Da Ndng); Nguyén Théi Binh, Pinh Viét
ang, Pham Hoang Son, Nguyén Danh Tudn,
Truong Minh Tién (THPT Phan Boi Chau, Nghé
An); Pham Hing Cuong, Lé Nguyén Hong, Hoang
Kim (THPT chuyén, Qudng Binh); Ha Quang Dat
(THPT chuyén Lé Khiét, Qudng Ngai) ; Lé Minh
Toan (THPT chuyén Ha Long, Quang Ninh) ;
Nguyén Trung Chinh, Dao Tuin Son, Lé Minh
Quyén, L Hai Son, Nguyén Hoang Thach (THPT
Ha Noi-Amsterdam, Ha N¢i); Téng Minh Thanh,
Dang Duy Hung (THPT Luwong Vian Tuy, Ninh
Bink); Bui Manh Tién (THPT chuyén, Thdi
Nguyén), Dang Ngoc Trang, Pham Bao Lam, Trén
Thé Quang (THPT chuyén, Thdi Binh), Tran Vi€t
Hung, Nguyén Duy Dic, Phan Trin Hi¢u (THPT
chuyén, Ha Tinh); Trin Minh Binh, Lai Nguyén
Mai Ngan, Nguyén Hoang Nguyén (THPT Lé Qui
Dén, Khdnh Hoa); Nguyén Hoang Khanh, Lé
Phuong (THPT Luong Thé Vinh, Déng Nai); Trin
Huy Lap (Quéc hoc Hué, Thita Thién-Hué); Hoang
Tuén Nha, Nguyén Thanh Son (Khéi THPT chuyén
Toin, DHKH-DH Hué).

BANG B

1. Giai Nhi; Chu Tién Diing (THPTNK, Son
La); Ha Hiu Cao Trinh (THPT chuyén Hoing
Van Thu, Héa Bink); Phan Thanh Nam (T HPT
Luong Van Chénh, Phit Yén).

2. Giai Ba: Nguyén Minh Tuén, Lé Vi Hoang
Minh (THPT Hung Vuong, Gia Lai), Nguyen Dac
Diing, Nguyén Thi Nga, Nguyén Lam Tu én,
Giang Son Dat (THPT chuyén Hoang Vin Thu,
Hoa Binh); Pham Thanh Phu (THPT Lé Qui Don,
Binh Pinh); Bii Manh Huan, Nguyén Qudc Tuén
(THPT Lao Cai, Lao Cai), Nguyén Ngoc Duy,
Truong Héng Minh (THPT chuyén, Bac Liéu);
Nguyén Thi Ha Thanh (THPT Phan Ngoc Hién,
Ca Mau); Nguyén Thi Thu Hang, Tran Thdi Ngoc
Huy (THPT Nguyén Du, Buon Ma Thuét),
Nguyén V6 Vinh Loc (THPT thi xa Sa Déc, Dong
Thdp); Lé Hoang Anh Tuidn (THPT Huynh Mén
Pat, Kién Giang), Nguyén Thai Vinh (THPT
Thang Long, Ldm Ddng).

3. Giai Khuyén khich: Nguyén Truong Kha,
Nguyén Van Viét, Phan Hang Duy Thdi, Nguyén
Giap (THPT Thang Long, Lam Déng); Ngoé Thanh
Nguyén, Nguyén Huynh Tdn Trung, Phing Trong
Thye (THPT Luong Vin Chénb, Phii Yén); Vi Tién
Diing, Nguyén Tién Cudmg, Lé Dinh Thinh (THPT
chuyén Nguyén Tat Thanh, Yén Bdi); Tran Minh Tri
(THPT L¢ Qui DBon, Binh Dinh); Nguyén Minh Luan
(THPT Ly Tu Trong, Cdn Tho), Nguyén Quang Tan,
Tao Xuin Ha (THPT Béao Thang 1, THPT Cam
Pubdng - Lao Cai); Hoang Quéc Quan, Nguyén Thii
Ngoc, Biti Thi Huong (THPT chuyén Hoang Van
Thu, Hoa Binh), Nguyén Anh Cutng, H6 Hitu Lé
(THPT Lé Qui Pon, Ba Ria-Viing Tau); Khong Hoai
Hung (THPT Bén Tre, Bén Tre); Tran Quoc Trung
(THPT Hoang Lé Kha, Tdy Ninh); Neuyén Van
Tam (THPT Gid Rai, Bac Liéu); Lé Thanh Nhan
(THPT thi xi Cao Lanh, Dong Thap). Nguyen Phurée
Minh (THPT Chu Van An, Ninh Thudn), Nguyén
Hai Long (THPT Nguyén Binh Khigm, \ Tnh Long).
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Tit HIEU SAU THEM TOAN HOC SO CAP

PHUONG PHAP DAT AN PHU BE GIAI PHUONG TRINH
CO HAI PHEP TOAN NGUOC NHAU

Mot trong nhitng bi quyét thanh cong khi giai
phuong trinh (PT) 14 viéc dat dn phu. Tuy nhién
véi méi loai phuong trinh nén chon 4n phu nao
1a hop 1i dé gidi duoc phuong trinh la cau hoi
khong dé tra 1&i. Bai nay gi6i thiéu phuong phip
chon 4dn phu dé gidi mot s& phuong trinh ¢6 hai
phép todn ngudc nhau,

I. Phuong trinh mil va logarit
Bdi todn 1. Gidi phuong trinh
747! =1+2log; (6x-5)° (1)

Loi gidi. Diéu kién dé PT ¢6 nghia :
6x — 5> 0. Dat 4n phu y—1 = log;(6x-5)
= 7! =6x-5 2)

Liic d6 PT (1) tr& thanh 7°7' = 6y — 5(3)

Trir theo timg vé& cia (2) va (3) ta duge

PA Tl ve T +6x-1) =
77 46(y-1) (4)

Ham s finy= 7' +6¢ co f(t)= 7.In7+6 >0
nén déng bién trén R, do d6 (4) < x=y.

Theo céch dat dn phu tir (2) c6 7°' =6x-5
& 7 —6(x—1)+1=0(5). Ham s6 g(1) =
7 —6t—1cog(t)=7In7 —-6vag()=0cb
nghiém ¢, = log;6 — log;In7. Ham s6 g(¢) nghich
bién trong khodng (- ; 1,) vd d6ng bién trong
khoing (1, ; +«) nén g(r) khong cé6 qud 2
nghiém. Dé thdy ¢, = 0 va t, = 1 1a hai nghiém
cla g(t) = PT(5) 6 2 nghiém x; = 1 va xp = 2.
Hai nghiém nay thoa man dic¢u kién cia PT(1)
nén PT(1) c6 2 nghiém x; =1 vax; =2,

Vi sao chon 4n phu nhu trén ? Ta hay xét

Bai todn tong qudt. Gidi phuong trinh

s9* = rlog, (ux+v)+dx+e (D
vora 20, uz0,0<s =1,

Phuong phdp gidi. Diéu kién dé PT c6 nghia:
ux + v> 0. Dit dn phu ay + b = log,(ux+v)

o sty (6)

PHAM QUOC PHONG
(GV THPT Héng Linh, Ha Tinh)
Lic dé PT(I) trd thanh

s —gry+dx+br+e (7)

Gia sir cac diéu kién sau dugc thoa mén :
u=ar+dvav=br+ehayla
Véib=0thiv=e

Véibz0thir= u_d-—--‘f-_i
a b
Liic dé hé PT (6) (7) trd thanh hé PT
s =ty (6)
s —ary +(u—ar)x+v (8)
Trir theo timg v& ctia (7) va (8) va rit gon ta
duoe : a®* +arx=s"" +ary (9)

N&u hiam s6 fix) = s™*®+arx 1a don dieu
trén R (nghiala s> 1 viar>0hoic0<s<1va
ar<thi(9) < x=y

Theo cdch dit 4n phu tir (6) ¢

Sa.x+b —ux—y=0

Khio sit su bién thién cua ham s6 g(x) =
s+ _yx—v d€ biét s6 cdc nghiem cia g(x) =0
réi tim cdc nghiém do.

Bai todn 2. Giai phutong trinh

2sin2x
1 , T
- +5IN— =
[2] 6

= cos2x + 1034{4::033,1: —cosbx —1) (10}

Huéng ddn gidi. Diéu kién : 3cos2x 2 1.
(10y 225810

= 2cos2x+(log, 4)log, (3cos2x—1)
Dat an phu z = cos2x c6 PT

2F +1= 2z+logy(3z-1) (11)

Pat 4n phu y = log,(3z - 1) < 27 =32-1(12).
Lic d6 PT (11) té thinh 2°=27+y-1 (13)

Trir theo titng v€ chia (12) va (13) r6i 1ap luan
tuong tu cach giai PT (4).
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II. Phuong trinh f(f(x)) = x
Badi todn téng qudt : Gidi phiong trinh
fifix)) = x (1)
trong dé fix) la ham déng bién trén tdp xdc dinh
D.cR.

Phuong phdp gidi. Pt 4n phu y = f{x) thi (II)
trd thanh x = fiy).

Viy =f{x) 1a ham d6ng bién nén x = f{y) cling
1a ham dong bién trén tap xdc dinh D,  R.

Gia sir c6 diéu kién D, = D, thi tir hé PT
y=fl va x = fy) 6 y - x = flx} - fiy)
S flx)+x=fly)+y(1)

Vi fix) va x déu l1a ham déng bi€n nén flx) + x
ciing 12 ham dong bién trén D, =D, do d6 (1)
4> x =y . Theo cdch dat d4n phu ta c6 fix) = x.
Tir d6 khao sét sur bién thién clia ham s6 g(x) =
fix) — x dé biét s6 cdc nghiém cua PT g(x) = 0,
réi tim cdc nghiém dé.

Bai toan 3. Giai phuong trinh

log, (3log, (3x-1)-1)=x (1)

Hudng ddn gidi. Diéukién: 3x- 120

Dit dn phu y = log, (3v—1) & 2" =3x-1 (2)

PT(1) tro thanh 2" =3y-1 (3)
Trir theo timg v& cuia (2), (3) va riit gon dugc
27 +3x=2Y 43y

Ti€p tuc giai twong tw PT(4) muc I.

III. Phuong trinh chita can bac 2 va liy
thira bac 2

Bai todn tong qudt : Gidi phitong trinh

Vax+b=r(ux+v)? +dx+e (I1T)

viiaz0,uz0,r=0.

Phuong phdp gidi.

biéukién dé PT conghia: ax+ b >0

Dit 4n phu uy + v = Jax+b < (uy + v)* =
ax + b (1) v6i diéu kién uy + v = 0. Lic do (11T)
trds thanh r(ux +v)* = uy —dx + v —e (2)

Gia sit cdc diéu kién sau diwgce théa man

u=ar+dvav=>hbr +e
Lic d6 he PT (1) (2) tr& thanh he PT

rluy+ v)? =arx+br (3)
riux+ v)? = uy+(ar—u)x+br (4)

Trir theo timg vé& cua (3) va (4) duge
r(u}wv)z - a"(.-:.‘x+'.:)2 = ux — uy

< ru(y—x)(uy+ux+2v) = u(x—y)
< u(y—x)(ruy+rux+2rv+1) =0 (3)

Xét 2 trudng hop :

a) Véi x = y. Theo cdch dat 4n phu tir (1) c6
(ux+v)? = ax+b. Day la PT bac 2 4n x nén
giai duge.

b) Vé&i x = y thi tir (5) cé uy = — ux — 2v - 1

;
Thay vao PT(1) din dén PT bac 2 4n x nén
giai duge. _

Bai toan 4. Giai phuong trinh

V2x+15 =322 +32x-20 (6)

Lot gidi. Diéu kién 2x + 15 = 0.

(6) & V2x+15=2(4x +2)* - 28 (7

Dat fn phu 4y + 2 = J2x+15 ¢ (4y + 2)% =
2x + 15 (8) véi diéu kién 4y + 2 = 0.

Liic d6 PT (7) tr& thanh (4x+2)> = 2y + 15 (9)

Trir theo timg v€ ctia (8), (9) va rit gon dugc :

(x—(8x+8y+9)=0
Xét 2 trudng hap :
a) V&i x = y. Thay vao (8) va nit gon dugc
16x° + 14x— 11 =0
Giai PT nay dugc 2 nghiém x = %— = Ll :

8
So sdnh véi diéu kién cla x va y chi c6 nghiém

= L thoa man.
)
b) V6i 8x + 8y + 9 = 0. Thay 8y = —8x — 9 vio
(8) va riit gon dugc : 64x* + 72x — 35 = (.

-9++/221 i

16
sdnh véi diéu kién cla x va y chi c6 nghiém

O 4/221
16

Giai PT nay dugc 2 nghiém x =

thoa méan. Vay PT (6) c6 2

=9-+/321
T, Pi

nghiémlax, =12 vax, =

Bdi todn 5. Gigi phuong trinh

Vir+l =42+ 13x -5 (10)
Loi gidi. Diéukién: 3x+ 120
(10) & V3x+l =—2x- 37 +x+4 (11

Dit 4n phu -2y + 3 = V3x+1 & (-2 +3)% =
3x+ 1 (12) v6i diéu kién -2y + 3 2 0.
Liic d6 PT (11) tr& thanh

(2x=-3Y=2y+x+1 (13)
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Trir theo timg vé cia (12) (13) va rit gon dugc
(x=y)2x+2y-35)=0

Xét 2 trudmg hop :

a) V6i x = y. Thay vao (12) va rit gon dugc
4¢ - 15x+8=0

15+/97
8

Giai PT nay duge 2 nghiém x =
So sdnh véi diéu kién ciha x va y chi c6

15-+/97
8

b) Vi 2x + 2y — 5 =0. Thay -2y = 2x — 5 vao
(12) va rit gon dugc 4x* — 11x + 3 = 0. Giai

nghiém x; = thoa man.

13E
PT nay duge 2 nghiém x = ;ﬁg . So sdnh
vGi diéu kién clla x va y chi c6 nghiém
11—l 07
S . thoa man.
Viy PT (10) c6 2 nghiém x; va
x5 nhu trén.

IV. Phuong trinh chita cin bac 3 va lay
thira bac 3

Bai todn tong quat : Giai phuong trinh
3 a.r+b=r'(ux+v)3+rir+€ (V)
Phuong phdp gidi. Dat in phu uy + v =
Jax+b & (ay+v)3 =ax+b (1)
Liic dé PT (IV) tro thanh :
rlux + V) = uy—dx+v-—e (2)
Gia st ede diéu kién sau duoe thoa man
u=ar+dviv=>br+e
Lic doé hé PT (1) (2) trd thanh hé PT :

r(uy+v)’ =arx+br (3)
Flax+ v)3 =uy+(ar—u)x+br (4)
Trir theo timg vé& cia (3) (4) dugc
n(uy+v}3 - r{ux+v)3 = ux —uy
& ru(y-x)(P* + PQ + Q%) +u(y—x) =

<:>u(y—_r)(rP2+rPQ+rQ2+ 1)=0
trongd6 P=uy+vvaQ=ux+v

Xét 2 truong hop :
a) Vi y = x. Theo céch dat dn phy tir (1) cé
{1x + v)" =ax+b (5)

b) Véi r(P* + PO+ Q%) +1=0 (6)
Chi ¥ ring

PP+PQ+Q*=P'+

2 2
2P0 O 30
2 e

2 2
= [P+%) +§g-— = 0 nén PT (6) vo nghiém

khi r > 0. Khi r < 0 phéi giai PT (6) tim y roi
thay vio PT (1) dé dum: PT (7) 4n x bac khong
vuot qud 3.

Giai PT (5) (7) tim dwoc nghiém cia PT (IV).

Bai toan 6. Gidi phuong trinh
YPrx—5 =87 -36:° + 53x =25 (8)

Loi gidi. PT(8) < 3x—5 = (2x-3)'—x+2 (9)
Dit &n phu 2y -3 = Px-5

e (2y-3Y=3x-5 (10)

Lic d6 PT (9) trés thanh (2x-3)" = 2y4+x-5 (11)

Trir theo timg V€ ciia (10) (11), v6i chi ¥ rang
r=1>0,din dén y = x. Thay vao (10) dugc :
(2x=-3)%=3x -5 (x - 2)8 -20x + 11) =0

PT ndy ¢6 3 nghiem x; =2, x, = 5*4*& .
5-3

X =

AR

Dé sir dung phl.rcmg phap dat 4n phu cin phal
khéo 1éo chon cdc tham s sao cho cdc diéu
kien u = ar + d, v = br + e dugc thoa man,
chéng han & bai todn 4 khong thé chon r bang 1
hodc 4, con & bai todn 5 khong thé chon wy + v
=05 =

Mat khdc, tir cdc diéu kién da néu co6 thé sdng
tao ra cic phuong trinh héc bia khdc ¢ hai
phép todn nguoc nhau ma giai bang phuong
phdp nay. Céc ban hdy thir sir dung phuong
phdp tén dé gidi cdc bai T7/288 (THIT
6/2001), T2/295 (THTT 1/2002), T7/298 (THTT
4/2002) va gidi cdc phuong trinh sau :

D¥=2-x +2

2 —dx—3= Jx+5
S}x +2=3Y3x-2

4) (8cos’x + 1)° = 162cos2x — 27
5) 6" =1 + 2x + 3logg(5x + 1)
6) fiflx)) = x véi
a) flx) =sinx, x € [-1, 1]
BYAx)=x" + 5x+3v6ix=0

1
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a = =

CAC LOP THCS

Bai T1/303. Tim moi cap s6 nguyén x, y
thoa min
&+ (1)t = _yz + (}4‘+1)2

NGUYEN pUC TAN
(GV Tp. Hé Chi Minh).
Bai T2/303. Giai phuong trinh :
1—x 2% e
X 1 +J¢'2
KIEU PHUONG CHI
(Cao hoc 8 Todn DH Vinh)
Bai T3/303. Tim gi4 tri nho nhat cua biéu thifc
ab + be + 2ca

trong do a, b, ¢ 1a cdc s6 thuc thoa man diéu kién
a@+b+c’ <8,
LE TUYET NHUNG
(GV TH Van Thién, Néng Céng,
Thanh Héa)

Bai T4/303. Tir diém G nidm trong tam gidc
ABC 1dn luot ké cic dudng thing vuéng géc véi
BC, CA, AB1ai D, E, F. Trén cédc tia GD, GE,
GF 14y cédc diém A,, B,, C, tuong (ing sao cho
GA, GB, GC,

BC €A AB
tam ctia tam gidc A;B,C;.

. Chitng minh ring G la trong

PHAN THI MUT
(GV THCS Trdn Quoc Todn,
Tx. Tuy Hoa, Phi ¥Yén).
Bai T5/303. Cho tam gidc ABC c6 BC < BA
v&i dudng trung tuyén BD, dutng phan gidc BE.
Duong thang qua C, vubng géc voi BE & F va
cat BD & G. Ching minh ring DF di qua trung
diém clia doan thang GE.
NGUYEN DE
(S0 GD-BT Hdi Phong)

CAC LOP THPT

Bai T6/303. Trong mot phong thi gébm cé 9
thi sinh dugc x&p ngdi xung quanh moét ban
tron. Trong ngan hang dé cé 9 loai dé khic
nhau, mé&i loai cé nhiéu bin. Mot cich phdt dé
dugc goi 1a hop 1€ néu méi thi sinh duge nhan
chi 1 dé va hai thi sinh bat ki ngdi canh nhau thi

12

nhan duge 2 loai dé khic nhau. Hoi c6 tat ca
bao nhiéu cich phit dé hop 1é ?

TRINH BANG GIANG
(GV THPT Nguyén Thuong Hién,
Tp. H8 Chi Minh)

Bai T7/303. Giai phuong trinh :
(a-x)* +(x-b) = (a-b)
vGi a # b, k 1a s6 nguyeén khdc 0.

TRAN TUAN ANH
{5V khoa Tedn Tin 2000

DH KHTN — DHOG Tp.Hé Chi Minh)
Bai T8/303. Day s6 thuc duong (a,) (n =1,

2, 3, ...) thoa man céc diéu kién : ¢; = é va

2n 1
2= l[ia!} vt 30
R

i=n+l
2”
Ching minh réng ) a; < 1 v6i méi n.
J':l
TRAN QUANG MINH
(SV K41 Al Todn, DH Vinh).
S D . ol
Bai T9/303. Chimg minh ring L
Rt

trong do p, R, r 1an lugt 1a nira chu vi, bdn kinh
dudng trdn ngoai tiép va ban kinh dudng tron noi
tiép ciia mot tam gidc. Pang thic xay ra khi nao ?

HOANG MINH DUNG

(SV BK61, K44 DHBK, Ha Néij
Bai T10/303. Cho hinh lap phuong

ABCD‘A]B]C1D1 C?.:l[lh a. Dlém M tth}C C]Oi_ﬂ'l
BC,, diém N thudc doan AB; , MN tao véi mit
phing (ABCD) géc o. Chimg minh ring

a
i . s
J2 cosa +sina
Ding thitc xay ra khi nio ?
HO QUANG VINH
Ha Néi)

CAC DE VAT LI

Bai 1. Mot day gém & vat giong nhau, moéi vat
c6 kh6i lugng m, dugc ndi véi nhau bang sgi
day khong din, c6 khdi luong khong ddng ke.
Céc vat nim trén mat phing nim ngang. Mot
ngoai lyc E tic dung 1&n vat thit nhit kéo vat
theo phuong ngang sang phai (hinh vé). Tinh luc
cang cua doan day ndi vat thit n v6i vt tha n+l
néu nhu :

¥

i ra
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a) Khong c6 ma sdt giita vat vi mit phing.”

b) Hé s6 ma sat giifta vat va mat phang Ia .

(F, di 16n dé truyén dugc gia téc cho cdc vat
di cé ma sit).

C6 nhén xét gi vé két qua tim duoc ?

(Thi Olympic Hoa K3, 1997, véng loai)
TO GIANG (st)

Bai L.2/303. Mot cdu thu d4 qua béng & B vé
phia doan AC ctia khung thanh véi vin tdc ban
ddu v, = 25m/s. Bong duge dat trude mat khung
thanh, cdch xa khung thanh x, = 50m. Xa ngang
khung thanh cao 3,44m (hinh v&) . Hoi géc di

bong © phdi c6 tri s6 nam trong khoang nao dé
béng lot vao khung thanh. Bo qua kich thudc gué
béng va luc ddy clia khéng khi. Cho g = 9,8m/s”.
NGUYEN QUANG HAU
(Ha Néi)

FOR LOWER SECONDARY SCHOOLS

T1/303. Find all pairs of integers x, y
satisfying  x* + (x+1)* = y% + (p+1)?

E:2x+l‘2

et [+&"
T3/303. Find the least value of the expression
ab + bec + 2ca
where a, b, ¢ are real numbers satisfying the
condition g+ h e sk

T4/303. From a point G inside a triangle ABC
draw the lines cutting orthogonally BC, CA, AB
respectively at D, E, F. On the rays GD, GE, GF
take respectively the points A;, B, C, such that
GA, GB, GG

B €A AR
gravity of triangle A B,C;.

T5/303. Let ABC be a triangle with BC < BA,
BD be its median and BE be its angled -bisector
issued from B. The line passing through C,
perpendicular to BE, cuts BE at F and cuts BD
at . Prove that the line DF passes through the
midpoint of segment GE.

FOR UPPER SECONDARY SCHOOLS

T6/303. In a contest room there are 9
candidates sitting down around a table. There
are 9 distinct problems, each problem has some
copies. A distribution of problems is called

T2/303. Solve the quation

. Prove that  is the center of

N THIS

legal if each candidate obtains just one problem
and two candidates sitting adjacently obtain two
distinct problems. How many legal distributions
of problems are there ?

T7/303. Solve the equation
(a-x)* +(x=b)* =(a-b)*
where a # b, k is an integer, k = 0.

T8&/303. A sequence of positive real numbers
(a,) (n=1,2,3,..) satisfies the conditions :

2n n
Z a < l {Za,} =l ot )
H

a= i and
6 1=n+1 =1
2!!

Prove that ) a; < 1 for every n.

i=1

T9/303, Prove that L4153

I
are respectively the semi-perimeter, the
circumradius, the inradius of a triangle. When
does equality occur ?

T10/303. Let be given a cube
ABCD.A|B|C,D, with side a. A point M lies on
the segment BC,, a point N lies on the segment
ABy, the line MN forms with the plane (ABCD)

a

where p, R, r

an angle o, Prove that MN = .
\5 coso+sina
When does equality occur ?

PiNH CHINH
Tap chi TH&TT s6 302, & BT2 trang 7, muc Déanh
cho cdc ban chudn bi thi Dai hoc da sét gia thiét bai
todn, xin stra lai nhu sau :
1) Cdc canh bén nghiéng deéu trén ddy 1 géc a va
cde mdt bén nghiéng déu trén ddy 1 géc y ...

%) Xou b0 el S =)
sin{ct + )
Trong muc D¢ ra ki ndy xin stra lai BDT & bai

T7/302 1a: Imf’ +ymzn+2 3 2+ + "
7 ,1-" yﬂ

Thanh that xin 16i cdc tdc gid va ban doc
THTT

13
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Bai l1f'299 Gidi ;:rmrma;q nmh nghiém nguyén:

Lb‘l giai. Gia su (.r, y)la m{:-t nghiém nguyén
ctia phuong trinh.
Tur (1) tasuyra (x*°%+y"%) 2003 (2)

Vi 2003 1a s6 nguyén t&, theo DL Phec—ma cé
a*™ = 0 (mod 2003) <> a = 0 (mod 2003),
a®? = | (mod 2003) < (a, 2003) = 1.

Vi vay, (2) xay ra khi va chi khi x*%% = y?%?
= 0 (mod 2003), tifc 13 x } 2003 va y } 2003 (*)

biat x = 2003x,, y = 2003y, (vdi x; va y,
nguyén), thé vao (1) réi thu gon, ta dugc

00 20028 1) )

Tir (3) ta lai c6 ( el ) 2003. Ly luan
tuwong tu trén, ta suy ra x; : 2003 va y; : 2003.

Dt x, = 2003x, VA y; = 2003y, (x, VA ¥,
nguyén), thé vao (3) réi thu gon, ta duoc

2003]99?( 2{]{]2+}§002) X%‘*}'g (4)

Mat khdc, dé thdy 2003774 >4 (ding
thitc chi xay ra khi a=0)

Bai vy, (4) chimg to rang x, =0 va y, = 0,
kéotheox=0vay=0.

Nguoc lai, dé thdy (x ; y) = (0 ; 0) la mot
nghiém cta (1). Vay phuong trinh dd cho c¢6
mot nghiém duy nhédtla (x ; y) =(0;0)

Nhan xét. 1) Trong s6 95 bai giai gini dén tda soan,

chi ¢c6 68 bai glm diing. Rat nhiéu bai trinh biy khong
chiit ché vé cdu triic logic.

2) Céc sai s6t thudmg thdy la

+ Ngo nhén ring viéc chiing minh (*) ¢ thé tiép e
mai, din dén x :2003" vay :2003" véi moin € N.

+ Sir dung ding thitc

xﬂ +_V" = (xn—l u-Zy+ xyn—l H— 1)(x+})

xay ra v6i n 1é nhung trong bai, n = 2002 |4 chin

+ Cho riing néu x nguyén va x = 0 thi %2 2 1 (mod

2003)
3) Tir (*), cé thé din dén k&t qua

14

Néu p = dk + 3 la mdr 56 nguyén 1 thi
(xz+y2) Ep@x Epv-:’zyf P
Tir d6 co bai todn téng quat ciia bai todn nay:

Bai fodn. Phuong trinh x*"+3™" = p™ (F+h),
trong do p la s6 nguyén t& co dang 4¢ + 3, con n, m va

k la cdc s6 nguyén duong thoa man %1-+ k <2n < mtk

¢6 nghiém nguyén duy nhat 1a (0; 0)

Mot s6 ban cling néu duge cdc bid todn nrong t,
nhung cdc diéu kién déi véi n, m va k chua that ddy du.

4) Cdc ban c6 1o gidi t6t 1a : Hoa Binh : Ngé Nhdt
Son, 9A, THCS Yén Thay ; Phi Tho : Ta Bdo Trung,
9C, THCS Viet Tri ; Nguvén Quang Huy, 94 va
Nguyén Xudn Triong, 8A, THCS Gidy, Phong Chau,
Phi Ninh ; Vinh Phic : Vi Vdn Quang, 8A3, THCS
Vinh Tuomg, Triueng Ngoc Cuweng, 6B, THCS Vinh
Yeén; Hai Phong: Ddo Thi Hué, 8A5, THCS Thiy
Dudng, Thuy Nguyén ; Biai Ngoc Khoi, BA va Pham
Quinh Anh, 9A, THCS Tran Phad ; Hai Duong: Nguyén
Duy Manh, 8B, THCS Lé Qu§ Don ;Ha Nei : Vi Nhdr
Minh, 8H, THCS L& Quy Dén, Cdu Gidy ; Nam Binh :
BDinh Xudn Tuyén, 8A2, THCS Lé Quy Bon, ¥ Yén:
Thanh Héa : Bii Khde Kién, 9A, THCS Nhir Bd 57,
Hodng Héa ; Nguyén Ngoc Hoa, 9D, THCS Bac Son 11,
Sém Son ; Trink Thanh Dong, 9A, THCS Tay D6, Vinh

oc ; Nghé An : Pinh Viér Tu, 9A, THCS Ly Nhat
Quang, D6 Luong ; Quang Ngai: Boi Lé Trong Thanh,
9D, THCS Nguyén Nghiém ; Binh Binh : Ngé Thanh
Hodng, 8A7, THCS Déng Da, Quy Nhon... ; Can Tho':
Nguyén Minh Ludn, 8A, THCS Nguyén Viét Hong ;
Dgng Nai : Phan Pinh Ting, 9B, THCS Nguyén Binh
Khieém, Bién Hoa. b

NGUYEN HUY DOAN

Bai T2/299. Cho hai s6 diwong m, n voim < n.
Chiing minh rang

]
a b s (n—m)

+ —_— ) e———— e (.-_
b+c¢

3
cha gl 2 i 2m(n+m)
trong dé cdc sé a, b, c thdamdanm <a, b, ¢ =n.
Dang thitc xdy ra khi nae ?
Loi giai. (cua ban Phan Thanh Viét), 8D,
THCS Luong The Vinh, Pha Yén).
Khong maét téng quét gid sit @ 2 b 2 ¢. Dit
x=b+c,y=c+a,z=a+b Tacor<y<z

w22 2 o

véi déng thic xay ra chi khi x = y hodc z=y.
Tir (*) qua bién doi don gian cé:

y+z x+z Xty Jafx oz} .
x ¥y z ¥y o

hay la
]+3g et
Xy

+6(1)

a b o
b+c c+a a+b

https://tieulun.hopto.org



https:www. facebool.. com/letrungldenmath

hittps:/sites.google.com/site/letrunglidenmath

? 5 I—X da-c¢
Mat khic 0 < E £
X b+c 2m

— v A
< c{nc{:nm

n—m .
, Va

it ST Lol o

0=

:  a+b a+c n+c n+m '
~xy _ (n—-my

= _2m(n+m)
Tiu(l)va(2)tacd:

@y b ! c
b+ec c+a a+b 2 2Zmin +m)

dang thic xdy rakhia=n,b=c=m.

Vay bit déng thic dugc chimg minh va chi rd
thanh ding thic khi ¢6 mot trong 3 s6 a, b, ¢
béng n va hai s6 con lai bing m.

Nhan xét. Day 1a bai khé, nhiéu ban giai sai, chi cé
cdc ban sau day chi ra dugc diéu kién dé ding thic xa
ra 12 : Phi Tho : Nguyén Truong Tho & Nguyéy
Quang Huy, 9A, TI_-ICS Gidy Phong Chau, Phd Ninh ;
Hai Duong: Nguyén Duy Manh, THCS Lé Quy Don,
Tp. Hai Ducng ; Humg Yén : Dodan Thi Kim Hué, 8C,
THCS Phan Huy Thanh, An Thi ; Vinh Phiic : Pham
Huy, 8C, THCS Tam Ducmg

cho nén @ (2)

(n—m)’

VU DINH HOA
Bai T3/299. Giai hé phuong trinh
:. 12x —48x + 64 = y? (L
$12y* — 48y + 64 =21 (2)

11222 — 482 + 64 = 3 (3)

Loi giai, T4t ca cdc ban déu phat hién va giai
trong truong hop & phuong trinh (3) s6 mi cia z
la 2 chir khong phai 1a 3.

Gia sir bo ba s6 (x, y, z) 1a nghiém clia he
phuong trinh trén thi dé tha}i (¥ 2, %) Va (z, x, y)
ciing 1a nghiém cta hé PT ndy, do d6 c6 thé gia
sitxlasGlonnhdt: x> yvi x>z (4).

Tir 12x7 - 48x + 64 = 12(x - 2)” + 16 > 16 suy
ray >2. Tuongtrz>2,x>2(5)

Trir theo timg v& (1) va (3) dugc

-y =122 - %) - 48(z - x) =
=12(z-x)z+x-4) (6)

Theo (4) (5) cb AL y3 20z—x=0,24x-4>0
nén tir (6) suy ra x =y = z (7). Thay vao (1)
duge - 120 + 48x-64 =0 (x- 4= 0
x =4, Tt (7) suy ra hé phuong trinh cé nghiém
duy nhat 1a (4, 4, 4).

Nhan xét. 1) Mot s§ ban gia sit ring x = y 2 z, diéu
nay chua chinh xdc vi véi x Ién nhat thi cdn cd thé x = ¢
2 y. Céc ban gidi nhd tinh chia hét ciing pham nhiéu sai

14m. Mot s ban sir dung tinh dﬁng bién ctia ham s la
kién thic virgt qua chuong trinh todn THCS.

2) Da s6 céc ban di cong theo ting vé ca 3 phuong
trinh (1) (2) 3) dé c6 (x - 4)° + (y- 4 + -4 =0
sau d6 tim cdch so sdnh x, y, zvéi d désuyrax =y =z
= 4. Nhiéu ban da phdt hién ra bai ndy trong ur bai
T2/248 THTT (2/1998)

3) Céc ban cé loi giai gon 14 :

Vinh Phic : Nguyén Thiy Linh, 8C, THCS Yen Lac;
Bac Giang : Phan Tudn Anh, 8BA, THCS bic Giang,
Yen Ding ; Ha Tay : Nguyén Lénh Qudn, 9C, THCS
Nguyén Van Huyén, Hodi Bide ; Ha Noi : Nguyén
Thanh Ting, 8A1, THCS Ling Thuong, Ba Dinh ; Hai
Dwong : Nguyén Thi Mai, 9/3, THCS L& Quy Dén, Tp.
Hai Duong ; Hung Yén : Vi Thi Kim Thiiy 8C, THCS
Thang Loi, Van Giang ; Hai Phong: Pham Duy Thdnh,
9A, THNK Trén Phi ; Nam Binh : Dwong Dd Nhudn,
9A2, THCS Le Quy Pon, Y Yen ; Ha Nam : Trdn
Phan Binh, 9B, THCS Tran Phi, Tx. Phu L¥. Thai
Binh : Trdn Van, 8A, THCS B Xuyén, Tx. Thai Binh ;
Thanh Hoéa: Nguyén Nam, 9A, THCS Nhit B4 Si,
Hodng héa, Nguvén Ngoc Tii, 9B, THCS Lé Dinh Kién,
Yén Dinh ; Nghé An : Trdn Nguyén Cong, 9A, THCS
Ly Nhat Quang, Pé Luong.

VIET HAI
Bai T4/299. Cho tam gidgc cdn ABC
(AB = AC). Ldy diém P ndo dé wrén ducng

thdang BC (P khdc B, C). Goi M, N ldn lugnt la
diém d6i xiing cia P qua AB, AC. Dimng hinh
binh hanh MPNQ. Chimg minh rdang diém Q
luén nam trén mor duwong thang khi P di chuyén
trén duong thing BC.

Loi giai. Xét P nam trong doan BC. Goi C', B’
lin lugt 1a diém d6i xing cua C vi B qua AB,
AC. Nhu vay C’, B’ c6 dinh. Goi W la giao clia
CC'va BB . Tacé B, M, C’ thang hang, C, N,
B’ thing hang. Ké NQHCC (0 € BC) va

"MK /BB (K € CC’)

Ap dung dinh 1f Ta-let cho cdc dudng thing
song song ta ¢ ;

QB _B'N_BP_BM KW

0C" NC PC_MC' KC'

_ OB KW

Vi A ra OK//IB'W tie M, K,
oc ~xc S T OKIf . ©

thing hang. Do d6 MPNQ la hinh binh hanh vi
Q nim trén dudmg thang c6 dinh B'C".
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Né&u P nidm ngoai doan BC ching minh tuong
tu. Vay O luén nim trén dudng thang cd dinh
B'C’ khi P di chuyén trén BC.

Nhan xét. 1. Ching minh trén khong ding t6i gia
thiét tam gidc ABC 12 can. Bai todn vin ding v6i tam
gidc bat ki. Trong trudng hop AABC can thi B'CY/BC,
AABC déu thi BC/BC va di qua A.

2. Cdc ban c6 101 gidi tot

Bac Ninh : Luu Thi Thu Trang, 8A, THCS Yén
Phong, Phi Tho : Nguyén Quang Huy, 9A, THCS
Gidy, Phong Chau ; Vinh Phiic : DJ Dinh Khanh, 7A,
THCS Yeén Lac ; Hai Duong : Nguyén Duy Manh, 8/3,
THCS Lé Quy Doén ; Ha Noi : Nguyén Hoang Viér, Vil
Nhdr Minh, 8H, THCS L& Quy Don ; Nam Dinh : Dinh
Xudn Tuyén, 8A2, THCS L& Quy Don, Y Yen ; Dinh
Xudn Tuyén, 8A2, THCS Lé Quy Pon, Y Yén, Ngo Hdi
Ddng, 9A7, Trin Dang Ninh Tp. Nam Binh : Thanh
Hoéa : Lé Khdnh Chuong, 9A, THCS Trdn Phid, Néng
Céng, Tp. HCM : Nguyén Thi Ngoc Thdo, 8', Héng
Bang, Q. 5.

VU KIM THUY

Bai T5/299. Cho duong tron tam O duwong
kinh MN cé dinh va mot diém A ndm trong
doan MN. Goi & la tiép tuyén cia dudmg tron
véi tiép diém N. Duong tron tam T ndo dé thude
8, di qua A, cat ducng tron tam O tai E va F,
cdt Stai B va C. Chitng minh rdng khi diém T di
chuyén trén &thi :

1) Puomg thdng EF luén di qua mot diém cé'dinh

2) Pueng thang PQ luon di qua mét diém cé
dinh, trong dé P, Q la cdc giao diém ciia MB,
MC véi duong tron tdm O.

Loi giai. a) Goi 7 1a giao diém cba EF véi
MN, H 1a giao diém ctia MN v6i dudng tron (7).
Pat Al = x, MA=a, AN = NH = b (a, b 1a cic
do dai khong d6i). Tir AAIF «» AEIH
vi AMIF «» AEIN ta ¢6 ALIH = ELIF = MLIN

Hayiadben) =l a) =5 1 20t =
a+b
I ¢6 dinh (dpcm).
M,
)
0
\ 7
E i :
(i)

B
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b) Goi J 1a giao diém cua PQ véi MN. Ta c6

AMID e APEN — Tl o e
e PN S Ty

2
- (M) 42 -
B I PN?
Tuong tu tr AMJP o @JN taco:

MJ.P] _MP?
QJJN QON?

(2)

MI* MP> MO’
IN?  PN2QN?
MP* MQ* MP.MQ
(MP.PBYXMQCQ) _ PBQC
MN> _MPMB_MP
NB® PBMB PB '’
o ﬂ,:w‘* 2=,w:'.fm,g
NB* NC* PBQC
‘ M2 MN*  MN*
Tir (3), (4) suy ra e :NBZ‘NCQ = i
MJ MN?
IN NaA?

Tix (1), {2) suy ra @

(3)

Mat khéc :

MN* _MQ

ch _QC L] (4)

(do AANB w» ﬂ.CNH} hay

(khoéng déi)

Diém J chia MN theo mot ti s6 khong déi nén
J 1 diém c6 dinh (dpcm).

Nhan xét. 1) Mot s6 ban sir dung khai niém phicong
tich ciia mot diém déi voi mot diomg tron, tinh chdt cia
phép nghich ddo, cling cho 161 giai ding, ty nhién cic
kién thitc ny vuot qué chuong trinh toin THCS.

2) Cic ban sau c6 loi gidi diing va gon :

Vinh Phiic : Bii Hiu Pire, 9A, THCS Vinh Yeén ;
Hai Phong: Pham Duy Thanh, Lé Hodng Vi, 9A,
THPT NK Trin Phi ; Nam Binh : Ngo Hdi Pdng,
947, THCS Trén Dang Ninh, Pinh Xuan Tuyén, 8AZ,
Ducng DS Nhudn, 9A2, THCS Lé Quy Dén, Y Yeén ;
Thanh Héa : Neuyén Ngoc T, 9B, THCS Lé Dinh
Kién, Yén Dinh ; Nghé An : Dinh Viét Ti, 9A, THCS
Ly Nhat Quang, Po Luong.

HO QUANG VINH

Bai T6/299. Biét rang 10 s6 nguyén (6 suut
day ldp thanh cdp s6 cong voi cong sai d = 210:

199, 409, 619, 829, 1039, 1249, 1459, 1669,
1879, 2089.

Chitng minh rdng khong tén tai edp sé cfng
gém 11 s6 nguyén 16 voi cong sai d thoa man
1 <d<2310.

Loi gidi. (cta ban Luu Thi Thu Trang, 8A,
THCS Yén Phong, Bic Ninh).
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Gia str ton tai cdp s6 cong gém 11 s6 nguyén
10 (x;) voicongsail <d<2310, x; =a+1id
(i=0,1,2,..,10). Ta nhan xét ring néu p la s
nguyeén to va (d, p) = 1 thi day s6 (x;+id) (i = 1,
2, ..., p) la hé thang du ddy di (mod p) do dé
phai cé mot s6 chia hét cho p. Tir nhan xét dé
suvTrad: 2od i3 d s T=d s 210

Néud: 11thid : 2.3.5.7.11 =2310. Vayd >
2310. Trai gia thiét. Vay (d, 11) = 1.

Theo nhan x€t trén trong day s6 nguyén t6 (x;)
(i =0, 1, ..., 10) phai cé mot s& chia hét cho 11.
Suyrasodélall. Vay x; =11+id(i=0,1,2,
e 1) (D vGid=210k(k=1,2, ... 10).

Tuy nhién véi d =210 = x; =221 = 13.17,

d=420 = xy = 851 =2337

d=0630=x,=1271 =31.41

d=2840 = x, = 851 =23.37

d = 1050 = x5 = 3161 = 109.29

d=1260 = x, = 1271 = 31.41

d = 1470 = x, = 2951 = 227.13

d=1680 = x; = 1691 = 89.19

d=1890 = x, = 3791 = 223.17

d=2100 = x, = 8411 = 13.647
Viy \dﬁy sd(a+id) i =0, 1,
phai gém toan céc s6 nguyén t4.

Nhan xét. 1) Ngoii cdch thir nhur trén, cdn ¢é mot sé
céch khdc chiing minh day (1) khong thé gém toan cic
s8 nguyén to.

2) C6 khodng 40 bai giai sai do khong xét trudng hop
day cé dang x; = 11 + id. Nén nhd ring mat sé nguyén
t& co wdc la chinh né.

3) C6 nhicu ban tham gia giai va gidi ding bai todn
nay. Cic ban o I16p 10 Todn THPT Trin Phd, tham gia
giai kha dong (Pham Huy Tién, Lé Hdi Yén, Biti Quinh
Mai, Nguyen Quang Khdnh, Hoang Thi Tuyét Mai,
Trdn Hong Trang, ...). Ngodi ra cdn ¢é cdc ban sau co
I gidi ton:

Ba Ria - Vung Tau : Trueng Céng Dinh, 11A4, Hoa
Binh : Nguyén Ldm Tuyén, 12 chuyén Toén ; DHSP
Ha Noi : Nguyén Chi Hiép, 11A1 3 Thanh Héa : Mai
Quang Thanh, 11T1, Lam Son ; Déng Nai : Nguyén
Cdnh Lam, 11 Tin ; Quang Ngai : Pham Vdn Trung,
12T, THPT Lé Khiét.

.y 10) khong

DANG HUNG THANG
Bai T7/299. Giai hé phicong trinh

¢'? +y° =1890z + 7

u

{y"? + 2° =1890x + X2

2001

217 4 x3 =1890y + y

Lai giai. Chiing ta sé chimg minh hé phuong
trinh (HPT) trén c6 nghiém duy nhit x =y =z =
0. Gia st (x, ¥, z) 12 mot nghiém cha HPT. Vi
khi dé (—x, —y, —z) ciing 12 mét nghiém cua
HPT. nén khong mat tinh téng quat ta c6 thé gia
thiét: c6 it nhat hai trong ba s6 x, y, z khong dm.
Vidux =0, y2=0. Tir PT thi nhit ta suy ra
z20.

Mt khéc néu 0 < u < 1 thi 1890 + ™ > 2
>u'®+ :

néul<uti 1890 + &2 > 1 + 2 >
I el 5 s g

Do d6 1890u + u*™ > 4" + u® v6i moi u > 0.

B&i vay néu cong theo timg vé&€ cia HPT ta suy
rax=y=z=0 (dpcm).

Nhin xét. Day 1a HPT dang co ban. Toa scan nhin
dugc 1&i giai clia gdn 250 ban, tat cd cdc ban déu cd két
ludn ding. Tuy vay mot s6 ban vén cd sai sot, vi du gid
thiét rng ¥ 2 v = z (x, y, z khong cé vai trd déi xing
trong HPT). Cic ban THCS sau ¢6 lén giai 16t : Phi
Tho : Ta Bdo Trung, 9C, THCS Viét Tri . Bac Ninh :
Luu Thi Thu Trang, 8A, THCS Yén Phong ; Vinh
Phie: Hodng Thi Minh Hué, Pham Huv, 8C, THCS
Tam Duong ; Hai Duong : Trdn Qudc Hodn, 9A1,
THCS Chu Van An ; Lé Dinh Huy, 9A, THCS Nguyén
Trai ; Hai Phong : Pham Duy Thanh, 9A, THCS Trin
Phi ; Thanh Hoéa : Nguvén Tudn Nam, 9A, THCS Nhir
Bi Si; Nghé An : Hodng Nghia Hao, 9B, THCS Bén
Thiy : Da Nang: Luong Thanh Toai, 9/4, THCS
Nguyén Khuyén ; Can Tho : Nguyén Minh Ludn, 8A,
THCS Nguyén Viét Héng ; Bac Liéu: Ta Phi Ha
Minh, 9A, THCS Vinh M¥ B.

NGUYEN MINH DIIC
Bai T8/299, Chimg minh bdt dang thicc
TR e e, e T 1
- e i B -

H L+l —x 1 - x5)..(1—x,)
trong do n 22 va 0 < x;, x3, ...,
thire xav ra khi nao ?

Loi giai. Dat 1-x,=4; (i=1,2,...n)

Nhan xét ring 0 < @, < 1 va bat ding thic &
dé bai trdy thanh

(1-a)+(l-ay)+..+(1-a,)

x, < 1. Dang

]
L LG
l+naya,..a,
hay (a; +a;, +...+a, )1+naa,..a,)

= ﬂzalaz mﬂ” (1}
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Theo bit dang thic giiia trung binh cong va
trung binh nhan (Co-si) thi

a+a+..+a,2nlaa,..aq, (2)

l+naja;..a, =21 +(n- laa,..a,

> m"({alaz.uan]"_l (3)

Tir (2) va (3) ta thu duge (1), = dpcm.

Nhan xét rdng ding thic & (1) xay ra khi va
chi khi hai vé ctia (2) cing bang 0, nghia la khi
alzalzmzﬂnz{]hayxl:x2= = X, = L

Nhan xét. Ban Nguyén Ldm Tuyén, 12T THPT
Hoang Van Thu, Hoa Binh nhan xét rng bai ra thira
didukiencicx,>00=12,...n)

Mot s6 ban con sir dung phuong phdp quy nap, tinh
161, 16m cia ham sins va cost va bét dang thitc Becnuli

dé ching minh. Day 1& mét bai todn co ban va dé. Do
vay c6 dén trén 200 bai gial gin dén toa soan va déu cd

.....

NGUYEN VAN MAU

Bai T9/299. Chiing minh rang trong tam gidc
ABC luén co :

sinA + sinB + sinC >5in°A + sin’B + sin’C +
sinAsinBsinC

Loi giai. Cdch 1. (cua ban Trdn Ngoc Tudn
Anh, 12A1, khéi PTCT-Tin, DHSP Ha Noi)

Trong cdc bién déi sau day, dé cho don gian,

ta ding ki hieu 2, 1 thay cho céc tng, tich
ma trong d6, vai trd clia A, B, C 1a binh dang.

Vidu: Lsim& =sind + sinB + sinC

Tlcosa = cosA.cosB.cosC
BDT dé bai viét dudi dang :

2sinA > Zsin’A + I IsinA (1)
(1) & ZisinA 2 iZ(SsinA—sinSAﬁHsinA

o —};Zsinﬂ+i23in3fi > [1sinA
= Hcos%—ncos%‘lznsim&
3 Hcosi—n[d-cos} i-?:cosfi] =
2 2 2
> H[2sinicosi]
2 %)

o Il -::t:»si ~I1 cc-s—A-.H [4(:051 i —3)
2 2 2

18

= El_lc{)s-"is:inﬁ
2 2
s1-T1 (2{1+c05.4}—3] = SHsin%

<=1+ 1_[{1 —2cosA) 22(200&4-— 1)

< 3+1-22cosA + 42cosBeosC — 8] Tcosa

> 22 cosA

& 4 - 42cosA + 42scosBeosC — 4] Tcosa

> 4] Tcosa

=11 -cosa) = HCQSA (2)
Né&€u AABC khong nhon thi [cosa <0 <

T1 (1 - cosd) = (2) ding = (1) diing.
Néu AABC nhon thi (2) twong duong voi

[T (1 -cosa?) = Icosall 1 + cosA)
< I lsin?A > I lcosal 1 (2 cos® %J

2 cos? A
2

sinA
= ntgﬂ = Hcotg% (3)
Tacd :

TigA=X

tgB +tgC > Tig B+C ='E,cmg-'i
2 _ 2 2
Vay : (3) ding = (2) ding = (1) diing.
Ding thiic xay ra & (1) < AABC déu.
Cdch 2.
Ta cé : sinA + sinB + sinC >
>sin’A + sin’B + sin°C + sinAsinBsinC
& 4R*a+b+c) = @’ +b +c +abe
& +b +¢ —3abe ot 4abe
a+b+c atb+c
& 4R? = a*+b*+c>—be—ca—ab+8Rr

o 4R > %[(h—cf +(c —a)? +(a—b}2:|+8Rr

AR >

2 2 2
lz{b—c) +(c—a2) +(a—b) +£ @)
2 16R

Bat déng thic trén ding (Bai T9/224 THTT
2/1996)

Nhan xét. 1) Bai nay ¢6 nhiéu ban tham gia giai.
Tuy nhién ¢6 nhitng ban sir dung cdc BPT sai.

=
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2) Bt déng thifc trong dé bai c6 nhiéu dang twong
duong dep nhur (2) (4) va

* sinA + sinB + sinC + sin3A + sin38 + sin3C >

sin24 + sin2B + sin2C

a4 b+ OSSR+ 4

#* .!f + :},2+rf +5r% 28R?

*IHz0

Trong dé a, b, ¢ 1a d6 dai cdc canh BC, CA, AB . R, r
1a ban kinh cdc dudng trdn ngoai tiép, ndi tep; r,, 1.,
r. la bdn kinh cdc duomg tron bang ti€p d6i dién véi
cic dinh A, B, C ; [, H 1a tam dudng trdn ndi tiép, truc
am coa tam gidc ABC.

3) Cidc ban sau day c6 loi giai tét

Thanh Hoa : Lé Khdc Huyén, 11B1, THPT Lé Vin
Huru, Thigu Hoa ; Phii Tho : Lé Viér Ha, 10A1, THPT
chuyén Hing Vuong, Viét Tri ; Pham Minh Hdng, 10T,
THPT NK Trdn Phd ; Hai Duong : Nguyén Thanh
Hdng, 11T, Pham Tudn Thanh, 10T, THPT Nguyén
Trai ; Quang Ngai : Pham Thanh Trung, 12T, Neuyén
Huy Cung, 12T2, THPT L& Khiét ; Hung Yén : Pham
Ngoc Sdng, 11T, THPT Hung Yén ; Hoa Binh :
Nguyen Lam Tuyén, 12T, THPT chuyén Hoang Van
Thu : Ha Néi : D6 Xudn Dodn, Nguvén Chi Hiép,
11A1, khéi PTCT-Tin.

NGUYEN MINH HA

Bai T10/299. Goi O va I lan lugr la tédm cdc
mdt cdu ngoai tiép va noi tiép ti dién ABCD.
Nam mdt cdau tdm Q;, @5, Q3 Qy Qs bdn kinh
bang nhau, sdp xép bén trong tit dién ABCD sao
cho cde mdt cau tam Q, @5, @3, O, theo thit tu
tiép xiie vdi cde mdt cua géc tam dién cua tit
dién cé dinl A, B, C, D, eon mdt cdu tdm Qs
verl cd 4 mat cdu tam 0,0, 0; 0,

Ch .'.l..pu“iffmfi'[{(dc diem O, I, Qs Hkmphurm

Loi giai. (Nguyén Ldm Tuyén, 12T, THPT
chuyén Hoang Vin Thu, Hoa Binh).

True hét, dé tién trinh bay, ta thay déi ki
hi¢u : A, B, C, D lin luot dugc thay bdi A}, A,

FIAT YT
Hefr i

A3, Ay. Goi R, r 14n lugt la ban kinh cdc mat cdu
ngoai va noi ti€p uf dién A|AAzA, vap (p<r)
la ban kinh cdc mat cdu tam @, (i = 1, 2, 3,
4, 5).

— Tir gid thiét ta suy ra mat phing (Q,0,0,)
song song v&i mat phang chita mat AAjA; cua

it dién A AEA—.;A4 (G=j#ke(1,2,3,4}) vahai
mit phang nay nam cing phia vdi tam [ mat cdu
noi ti€p tir dién va cdch / mot khoang lan lugt 1a

r — p va r. Do d6, mat phing (Q,0;0;)1a anh
clia mat phang (A,—A-Ak) qua phép vi tw V}

tm/, tis6 A= P ({z_;,k}c{1234}}

— Mat khdc, mat cdu (Qs, p) ti€p xic ngoai
v6i bén mat cdu (Q; , p) (i =1, 2, 3, 4) nén céc
khodng céch tir Q5 dén Q; (i # 5) déu bang 2p ;
hay néi khic di, Q5 la tam mét cdu ngoai tiép ti
dién Q,0,0,0, .

Tir hai nhén xét trén ta di d&n két luan : Phép

VA, A = 22 bien 1t dien A,4,454,
r

thanh tif dién 00,00, (Vi cdc mat cia tit dién
AjA;A3A4 tuong tmg bién thanh cdc mit cia
dién Q,0,0:0, va do d6, bién tam O mat cdu
* (A1AyA3A)) thanh tim Qs mat cdu

#'(0,0,0:0,). déng thdi Qs thang hang vdi
I, O va xdc dinh bai hé thie :

105=

Nhién xét. 1) T4t ca cdc bal cia cdc ban tham gia gidi
béi todn trén déu 5131 ding, duy chi c6 151 gidi néu trén
14 chat ché va ngan gon hon ca. 8¢ di ngin gon hon ca
1a & chd ban Tuyén da bi€t st dung mot tinh chdt ddc
trung cla phép Vi wr (hay con goi la phép déng dang
phéi cdnh). D6 1a tinh chat : phép vi ty bién mot mat
phang thanh mét mat phing song song véi né va do d6,
bién mot t dién thanh mot ti dién c6 cdc mat tuong
{tng song song. Péo lai, hai ti dién c6 cdc mat tuong
ling song song vdi nhau va khcng bang nhau thi vi tu
véi nhau vi dudng thing néi céc dinh twong ing dong
quy df tAm vi tr va 1l s6 cde canh, Wwong dng bang 4 s6
Vi tr.

2) Mot s@ ban con chi ra ring tinh chét thing hiang
cla ba diém [, O va Q5 vin ddng khi bén kinh clia mat
cdu tam Q5 khong bing bén kinh cia bSn mat cdu tam
Q; (i # 5). Mot s6 ban con néi 16 thém sy t6n tai ciia 5

mat cdu Q; (cling tic 14 chi ra cdch dung tam cdc mat
cu dé) va tinh bdn kinh p clia 5 mat cdu bang nhau

vi ty

':’.fo
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L e

(Q,) theo R va r tir hé thic :
r R

=p= ]
R+2r

3) Ngoai ban Nguyén Ldm Tuyén, cdc ban sau day ca
101 gidi ot : Ha Noi = Nguyén Hoang Thanh, 11A1,
PTCT DHSP Ha Noi ; Trdn Anh Tudn, Vii Quéc M7,
11A Todn, PHKHTN — DHSP Ha Noi ; Bdc Ninh :
Nguyén Van Thdo , 11 Todn, THPT NK Hin Thuyeén, ;
Pha Tho : Lé Viér Ha, 10Al, Hoang NGoc Minh,
11A1, THPT chuyén Hing Vuong, Nguyén Ngoc Ha,
12A, THPT Tam Néng ; Thai Nguyén : Bii Quang
Hdo, Todn 11, THPT chuyén Thdi Nguyén ; Lang Son
: Nguyén Thanh Diing, 11A, THPT Chu Van An ; Hoa
Binh : Vi Hitu Phuong, 12C Toén, THPT ch. Hoang
Van Thu ; Hai Duong : Nguyén Tién Thanh, 11 Ly,
THPT ch. Nguyén Tréi ; Hai Phong : Hoang Thi Tuyét
Mai, 10 toén, THPT NK Trdn Phi ; Nghé An : Lé Quéc
D6, Phan Tudn Linh, 11A, PTCT-T, DH Vinh ,
Nguyén Danh Tudn, 11A1, THPT Phan Boi Chau, Ngh¢
An ; Quang Ngai : Nguyén Huy Cung, 12T2, Dinh Vii
Quang, 10T1, Nguyén Van Thdng, Pham Lé Thinh,
11T, THPT chuyén Lé Khi€t ; Cén Tho : Nguyén
Minh Ludn, 8A, THCS Nguyén Viet Héng, Manh
Nguvyét Minh, Luu Anh Tudn, 11A1, THPT chuyén Ly
Tu Trong ; Tp. H6 Chi Minh : Trdn Vo Huy, 11T,
PTNK PHQG Tp. HCM ; Dong Nai : Lé Phiong, 11
Todn, THPT chuyén Luong Thé Vinh, Bong Nai.

NGUYEN DANG PHAT

Bai 1.1/299. Hai vdt hinh tru cdu tao dong
chdt, ciing chiéu cao cé duong kinh tiét dién la
D, d, duoc ddt ndm, tiép xiic nhau trén mdt
phdng ngang. Hé s6' ma st ¢ moi mdt 1iép xic
la k. Qudn mdét soi ddy manh khéng dan quanh tru
lém va tde dung vao dau ddy mot luc F huong ndm
ngang (hinh vé). Hé s6'ma sdt k phai c6 gia tri nhu
thé néo dé 6 thé di chuyén truy lon vugt qua tru
nho ? Tinh gid tri cdn thiét cua hic F dé thuic hién
duwe di chuyén wén. Biét D = 2d, khot luong tru
lonM = [10kg. Layg =1 Omis’.

Loi gidi. Xét hé & trang thdi can bing
gidi han.

Céc luc tic dung vao méi vat nhu trén hinh
v&. Theo phuong ngang ta c6 F = F,. Véi tru

20

nhod, né dimg yén nén ta cd (d6i v6i O,) :
d .d
F.—=K—
g
Fz = kN:;', 'Fl = kNI e ] A, kN;;_ (:i} va
F<kN, (2). :
Lai xét tru nhd, theo phuong ngang ta c6 :

= F, = F, = F. Tix céc diéu kién

Njsina - Fy — Ficoso =0 = Ny = Filipwen
sinot
Thé vio (2) taduge : k = Sy (3)
1+cosa

Vi tru 16n, n6 chi c6 thé vugt qua try nho néu
quay quanh tam tic thai /, do dé : F(R + Rcosat)

— MgRsing. = F = Mg— = (4). Mt khic
1+cosa
N, = (M + m)g nén két hop véi (1) ta dugc :
s M SO g Ty 3)va(S)suyra:
M+m l+cosa
k> MY Bigt coso = Kot Do ooy
1+coso R+r D+d
- .Vayk= agl
D+d Db

Tir (4) tim dugc : F = \/%Mg = 5042 (N)

Nhan xét. Cdc em ¢6 161 giai ding :

Ha Tinh : Lé Hiu Ha, 11 Li, Lé Puc Dat, 12 11 |
Nguyén Xudn Dite, 11 Li, THPT NK Ha Tinh : Bic
Ninh : Lé Duy Cuong, 10Alm THPT Yén Phong I ;
Vinh Phic : Nguvén Tudn Linh, 20A Mé Linh,
Vinh Yeén.

MAI ANH

Bai L2/299. Trong thi nghiém lang, khodng
cdch hai khe ld a = Imm. Man quan sdt E song
song, cdch mdt phdng chita hai khe la D = 2m.
Diém A ndm trén ducng trung tric cua 3;5;,
cdch trung diém I ciia 8,5, la d = 40cm. Nguon
S phat ra dnh sang den sdc, chuyén dong tron
déu xung quanh A véi ban kinh quy dao r =
2mm (coi r < dj va vdan téc v = 3,]14mmis
trong mdt phang chita Al va viéng goc vt mdt
phdng chita hai khe ; ban ddu S o trén IA.

a) Héi vén sdng trung tdm dich chuyén nhu
thé nao ?

b) Ngay sau S;, S, ddr hai bein mdt song song
cé bé ddy va chiét sudr teong img l; = 10 pm,
ny = 1,7 va ly = Spm, ny = 1, 6. Héi van trung

tém dich chuyén nhu thé nao ?
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Lo giai. a) Xét S ¢ vi tri nhu trén hinh vé. N6i
Sf cit man tai B. Theo SGK vatlil2: d,-d; =
asincet. Tir hinh v ta ¢6 : d'; — d'| = asina ; suy

Jll;

(=]
=
(8

ra hiéu dudng di cua 2 tia §5;B va 55,8 la :
(dy + d'3) — (d; + d'|) = 0 = tai B la van sdng
trung tam. Khi S chuyén dong tron quanh tam
A, vir < d, nén coi khoang cdch Sf = d = 40cm
= const. Theo phuong song song voi man, ta col
§ dao dong diéu hoa véi phuong trinh y = asinwt
(do ban ddu S & trén /A nén ¢ = 0), vdi a =

2mm; o = i=% rad/s. Nhe viy y =
-
‘n )
2sin| = rJ(mm}: Theo dinh Ii Ta-lét tacé y, =
|2

}*-3— =5y = IOsin[g r](mm) : Vian sdng trung
tam dao dong diéu hda xung quanh H véi

phuong trinh y; = l(}sin[g .‘] {(mm) .

b) Khi cé ban mat song song, doi v&i mot vi
tri cia § (cho mot van sdng trung tdm), dnh sdng
di qua ban mat song song tuong duong véi su
kéo dai duong di cia dnh sdng thém mot doan
lin—1) so v&i khi khong cé ban mat song song
(chi xét nhimg van sdng gin trung tam), do dé
hi¢u dudng di tir § 16i moét diém nao d6. sau khi
qua hai ban, kéo dai thém A = 501, — 1) — Iy —
1). D61 v6i tat ca cdc vi tri cta S thi hiéu duong
di tir § tdi van trung tdm déu dich chuyén mot
doan nhu nhau so véi khi khéng cé ban mat
song song. Xét cu thé van trung tam khi S & trén
Al, thi khi ¢é cdc bin mit song song, hiéu
dutng di tir § t61 mot van sdng B wén man la :
A =d’2""d|] =d2—d= +1’2(”2— 1}‘-‘“(.’11 = ].]=

% + Liny = 1) = li(ny — 1), Suy ra do dich

chuyén cla van trung tim : A' = 0 = x, =

4, (n, =1)=L (n, ~1)] D
a a

¢6 hai ban mit song song, khi § chuyén dong

tron quanh A, van trung tdm dao dong dicu hoa

= 8mm. Nhu vay, khi

v@i phuong trinh y, = 8 + IOsingi (mm) (géc

tai H).

Nhan xét. Cdc em c6 161 gidi ding :

Nghé An : Hé Qude Huy, AT, K29, Pham Cung Son,
11A3, THPT Phan Boi Chau, Vinh, Nghé An ; Vinh
Phiic : Nguyén Thanh Phic, 11A3, THET chuyén Vinh
Phiic ; Ha Noi : Hoang Ngoc Tuan, 11A2, THFT
Ducng X4, Gia Lam.

MAI ANH

SAI LAM ... Tich irang 22)
GIAI THE NAQ ?

Trong cudn "Gici thiéu dé thi tuyén sinh nam
2000-2001" ¢é bai todn hinh hoc khong gian (cau
Vb cua truong DHSP Tp. H6 Chi Minh, khéi
A,B)

Cho hinh chép nt gidc déu SABCD, canh ddy
bang a, mdt bén tao véi ddy mot géc 60F. Mot mat
phang (P} qua AB tao véi mp(ABCD) mér gée 30"
cat SC, SD lan lwot tai M va N. Tit gidc ABMN la
hinh gi ? Tinh dién tich tir gide ABMN theo a ?

Loi giai nhu sau

Goi O la giao
diém cuoa AC
vi BD ; Q, E
lan  luct la
trung diém clia
AB, CD. Khi
d6 SQE = 60",

Trong ASQE
ké phan gidc

trong cua SQL
cit SEai R =
ROE = 30°. Viay mp(P) = mp(RAB). Do

AB//CD nén MN//CD. Dé thdy AN = BM = Tu
gidc ABMN la hinh thang cin va :
2
Sasmy = SABE& & i =2a*
cosROE  cos30°?
Néu gap phai bai todn nay khi di thi dai hoc, ban
6 giai nhu thé khéng ? Visao ?
TRAN VAN TAN
(Xom 3, Hiép Thiong, Hiép Son,
Kink Mén, Hai Duong)
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Cuie chei 2002 : A/BIET WHHEN HOW 7

Xét quad :
W, " ¥ ;‘
LICH SU PHAT MINH SANG CHE
Céc phdt minh sdng ché, 16n hay nho, nhiéu khi
bit ngo lée lén tir mét cdm hiing thién tai. Thong
thudng ching dén ding thai diem va 1a ket qua cua
mot qud trinh hinh thanh lau dai, theo dudi hang
nam, tham chi hang thé ki. Gidi thiéu véi cdc ban
mot s6 thié bi van phong ciing véi nhiing nha phat
minh ra ching qua bang thong ké ding dudi day.

Thiét bi Ndm ra doi Nha phat minh Qué huong
Biit chi 1794 N. J. Conté (Cong—1&) Phép
Biit mdy 1884 L.E Waterman (Oa—to-man) My
Biit bi 1939 L. Bir6 (Bi-r0) Hung—ga—ri
May tinh quay tay 1642 Pascal Blaise (Pat—xcan) Phip
May chir 1867 C.L Sholes (Sau-la) My

Céc ban sau ¢6 ddp dn ding dugc nhén tang
pham ki nay :

Nguyén Dinh Tang, So GD-DT Bac Liéu,
Bac Liéu, Nguyén Trung Kién, 9H, THCS Lé Quy
Pon, Quan Ciu Gidy, Nguyén Viét Diing, 11 Nga,

THPT Ha Noi — Amsterdam, Ha Noi, Nguyén
Thanh Thity, 10 Ly — Tin, THPT chuyén Lé Quy
bon, Quang Tri, Pinh Trang Quang, GV trudng
Tiéu hoc Cong hoa, Chi Linh, Hai Duong.

HOAI THUONG

QUA DAT - SO VA ik

1. Ban yéu toan chic ciing yéu cdc con s6. Ban
hiy ké tén mudi nuéc cé dan s6 16n nhat, mudi
nudce ¢6 dan sd nho nhat the gidi cling vai s6 déan
titng nudc. Ban hdy ké tén muoi nudce ¢6 dién tich
16n nhét, mudi nude co dién tich nho nhat the gidi
ciing vdi dién tich timg nudc.

2. Qua dit ¢6 dang hinh cdu, dudng xich dao
chia né thinh Béc ban cdu va Nam bdn cdu. Ban

c6 biét con song nao ¢6 thuong ngudn va clra song
& cling mot ban cdu con khiic gilta song lai nam o
ban cdu khic ?

3. Dudng kinh tuyén sd 0 chia qua dét thanh hai
bdn cdu Pong va Tay. Chéau nao trén qua dat nam
& ca Bac ban cdu va Nam bdn cdu, ca Dong bin
cdu va Tay bdn céu ?

VKT

Gidi ddp badi :
4. LOI GIAI DA
%, HOAN HAO CHUA ?

% "% Lui giai cha bai todn

chua hoan hao & ché :
khong hé dé cip gi dén
di¢u ki¢n cia bai todn : x € (-m, m). Dung ra
chiing ta phai tim y dé PTy = fix) (4n x) c6 nghiém
x & (—m, m).

Loi giai ding : Dat 1 = tg;z‘i (—o0< f < +o0),

cosx+2sinx+3

ham y = - trd thanh ham g(r) =
2cosx—-sinx+ 4

‘;*2”33 (1). GTLN, GTNN ciia him y trén (—, )
—r+

chinh 12 GTLN, GTNN ciia ham g(r) wén R. D&
tim GTLN, GTNN cua g(r) trén R, ta chuyén vé
viéc tim mién gid tri cBia g (coi 1 tham s6) dé PT
sau (4n 1) c6 nghiém :

22

(e-DF = (g-2t+(3g-2)=0  (2)
'Néu:g=1th‘u=% eR

e Néu : g # 1 thi PT béc hai (2) cé nghiém khi
va chi khi
M20c(g-2) -4(g-1)(3g-2)20

< 12—1 < g <2.Tém lai PT (2) ¢6 nghiém

-::>12—1£g52.Va}'t Maxy =2 , Miny =2~.

xe(—m,n) xe(-m,m)
Nhan xét. Cdc ban cd 1oi gidi ddp ding ki nay 1 :
Hoing Vidn  Chuomg, 12C8, THPT Hai

Hau A, Hai Hau, Nam Binh ; Lé Hodng Nguvén,
11Al, THPT Yén Dinh [, Yén Binh, Thanh Héa ;
Nguyén Hoa, 11A4, THPT Phan Pang Lwu, Hoé Vidn
Héa, 8 — Nguyén Quang Bich, Tp. Hu¢, Thira Thién -
Hué ; Nguyén Lé Nguvén Phuwong, 11/20, THPT Phan
Chau Trinh, Pa Nang. 3
NGOC HIEN
{Xem riép trang 21)
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ki

Giai dap :
MOT BAI TOAN CUA EINSTEIN
Goi a,, a, ..., dy 12 9 56 tir 1 dén 9 dat trong cdc
vong tron nhu hinh v&, déng th&i goi T 1a téng céc
58 & ba dinh clia mot tam gidc déu nao dé. Khi dé
T = 2(a+ ay+... +ag) + (a+ag+ay) = T = 15.
(aytaz+a;) + (a+ay + ay) = 30

suy ra: a, + a, = 2a, (1) = a,+a, 14 58 chdn hay
a;, a, cing tinh chin

J iy -/ al\'
e nén cdc s6 & 3 cap (a,
az), (a,, aﬂ)s (as, ag)
Vi astagtay = 15, va agra, la s6 chdn nén as 1€
(v& 1i). Vay chi c6 diing mot cap trong 3 cap (a,,

1&, twong v mdi cap
O- iy
34
{ khéng thé déu lg, haq,r
a,), (ay, as), (as, ag) 1a cip chin. Gia st dé 1a: (a,,

s6 1 (4, as), (g as)
co cimng tinh chan le.
Nhan thdy tir 1 dén 9
c6 5 s6 le, 4 s6 chin,

da, cé it nhat mot cap ma

ca hai s6 déu chin.

Néu ¢6 hai trong ba cap néi trén la cap chin, gia
sir do 1a : (ay, ay) ; (a,, as) thi a;, ag, a;, ag, ay 8.
a,), lic d6 a,, a,, as, a; la céc s6 1é. Mat khdc : q,
+a,+ag=15, a5+ ay; +ag=15 = ay, a4 1a cic s6
chan = a; la s6 1é. Ciing tir gid thiét bai todn, ta
co: (ayta;+a;) + (agtas+as) = 30

= (aytastastagta;) + a; = 30

p= (14345+7+N + a; =30 = a; = 5.

T (1) = ay+a, = 10 = ag + ay. Via,, a,, ay, dy
la cdc s6 chin, nghia 4 a,, a,, a4, a4 € |2, 4, 6, 8]
nén c6 4 cich dién co ban nhu trén, (néu ta quay
quanh tim tam gidc a,aqa, cdc géc o = 120°, B =
240° thi duoc tdt ca 24 cich dién s&).

Nhan xét. Bai todn nay duoc rit nhiéu ban tham
gia giai. Da s chi dira ra mot dén hai cich dién s
ma khéng phén tich cach dién cta minh. Cic ban
c6 1o giai 16t hon ca la : Thdan Anh Pirc, 8H,
THCS Lé Quy Pon, Ha Noi ; Tran Manh Cudng,
9B, THPT Lé Héng Phong, Phan Thi Kim Hoa,
11A1, THPT chuyén Nguyén Tat Thanh, Yén
Bai; Nguyén Dung, 12A1, THPT Yeén Phong I,
Yén Phong, Béc Ninh ; Khong Minh Thao, 11T,
THPT Nguyén Trai, Tp. Hai Duong, Hai Duong.

HONG QUANG

SO CHAN HAY SO LE ?

Ban Thuong vi€t it ca cic s6 nguyén tr 1 dén
2002. Sau day thay hai s6 nao d6 béi hieu cla
chiing. Trong nhimg s6 md&i nay, ban ay lai thay
hai s6 nao d6 bang hiéu ciia ching. Cit thay nhu
vay méi thi cudi ciing chi con mot s&. Sau [ phit
ban c6 thé cho biét s& cudi cling Thirong nhan
dugce 14 6 chin hay 1é khong ?

NGUYEN VAN THIEM
(Ha Noi)

aonaoc
THT‘I‘ S(') 304 {1012092)

- Cac ban s& baEE ltq gu’n ddp Cuoc thi Vui
“heé 2002 cuaTH'I'I‘cung voi danhsﬁch cé,c
banduqmgné: -

'5 . led‘ng d’ﬁn glﬁi dé thi chon hoc smh gidi

'.'- Hiuang :":.E[é thi tuyén smh, lnp 1(};
ps FI’CTTtmb‘ng E‘HKH'IN DHQG H‘aNﬁi _-
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= BT - Fax : 04. 272
Mathematics a nd You th Email : toanhoctt@yahoo.com
TRONG SO NAY
o Danh cho Trung hoc co s¢ — For @ Pé ra ki nay - Problems in This Issue
Lower Secondary Schools T1/303, ..., T10/303, L1, L.2/303
Nguyén Ngoc Khoa - Tim cyc tri mét N 5 : ;
bizu thite bing nhiéu cAch @ E::l;ll];ls ki trudc - Solutions to Previous
o Pé thi tuyén sinh lép 10 THPT chuyén (Giai cac bai clia sd 299
Toan - Tin DHSP Ha Néi 2002 @ 2% Tty
; ; » Cau lac bo - Math Club
o Tiéng Anh qua cac bai toan - English
through Math Problems Sai lim o ddu ? - Where's the Mistake ?
Ngo Vigt Trung - Baiso 57 @ Giai tri toan hoc — Math Recreation

o Chuan bi thi vao Pai hoc — University
Entrance Preparation
Nguyén Anh Diing - Nhiing luu y khi
giai dé thi tuyén sinh dai hoc , cao

khéi B nam 2002 (Phan Dai sd, Giai tich) Bia 2 : Kﬁ’t qua Ki thi chon hoc sinh gidi quéc
. s 3 gia mon Todn 16p 12 THPT nam hoc
@ Tim hiéu sau thém todn hoc so cip - 5001 — 2002
Advanced Elementary Mathematics
Pham Quéc Phong - Phudng phap dat Biag 3 : Toan hoc muon mau — Multifarious
4n phu dé giai phuong trinh c6 hai Mathematics

phép toan nguge nhau DPuémg di ciia quan Hau

TiM MUA TOAN HOC TUOI TRE O AU ?

Ha Noi : 81 Trin Humg Dao, 187 B Giang V5, 25 Han Thuyen, 23 Trang Tién, 232 Tay Son .

Pa Ndng : 15 Nguyén Chi Thanh, ... Tp. Hé Chi Minh : 231 Nguyén Van Cir va 240 Trén Binh
Trong, Q. 5,... Cic hiéu sdch lén trong ca nudc. Ban c6 thé diit mua ca nam hogc timg quy & cic Buu
dién dia phuong. Céc dai 1f sdch bdo mu6n phét hanh tap chi THTT xin lién he véi :
Trung tdm Phdt hanh sdch tham khdo, NXB Gido duc,
57 GiangVd, Ha N¢i, DT :04.5141253
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. . Trén ban ct vua kich thuéc 8 x 8 6, mbi bude di

&z ( N % tir 6 nay sang 6 khdc cua quan Hau dugc bi€u thi

J ; j® b&i mot doan thang theo hang doc hodc hang ngang
hodc duémg chéo cha cdc 6 nhu ¢ hinh 1.

At

DANH CHO BAN POC

1) Hoi quan Hau xudt phdt tir mot 6 gée ban cd (h. 1) cdn di lién
ti€p it nhat 1a bao nhiéu budc dé luét qua tit ca cdc 6 clia ban co (méi
O it nhadt moét 1an) va trd vé vi tri ban ddu. Hay vé tat ca cdc duomg di
nhur thé€ ma ban tim duoc.

2) Hay phat biéu bai todn trén theo ngén ngit hinh hoc.

Gidi dép : HINH NAO NHIEU CANH NHAT ?

Véi moi hinh H, (gém n diém khong thing hang va moi doan
thang khong cét nhau néi timg cap diém c6 thé néi duoc), ta goi hinh
bao clia H, 1a da gidc tao thanh tir cic canh clia H, sao cho moi dinh Hinh 1
va moi canh cla H, déu nim bén trong hodc trén bién ctia hinh
bao nay.

Ménh dé 1. Néu H, c6 56 canh nhiéu nhat thi hinh bao ciia né la hinh tam gidc.

Gia sir trdi lai ta sé dung duoc hinh ¢6 nhiéu canh hon : néu hinh bao 1a da gidc 16m thi vé thém |
canh & phén 16m, né€u 12 da gidc 16i nhiéu hon 3 canh thi di chuyén tuong duong 7' hai canh ké nhau
vao phia trong da gidc dé trd thanh da gidc 16m réi vé thém 1 canh.

Ménh dé 2. S6" canh nhiéu nhdt cia H, la S(n) = 3n - 6. :

Dé thay S(3) = 3, 5(4) = 6. Xét n > 3. NEu tén tai S(n - 1) = 3(n - 1) - 6 thi ta thém | diém viio ben

trong mot tam gidc
T A nao dé, diém nay ndi
vdi 3 dinh cua tam
gidc dé tao thianh 3
canh m&i nén 6n tai
hinh H, cé s6 canh

B¥Hn-1)-6+3=
‘,’. - 3n - 6. Vay S(n)
_ B G c i =3n-6(1).
Hinh 2 Hinh 3 Hinh 4 Gia sir t6n tai hinh
H, ¢6 s canh nhiéu nhat 1a S(n). Khi bo
di 1 dinh nao dé, dinh dé phéi néi véi it
nhét 3 dinh (do véu cdu khong dé sét canh
nao) nén S(n) < S(n - 1) + 3. Lap luan
tuong trcd S(n) < S(n - 1)+ 3.1 <8(n-2)
+32<..<853)+ 3n-3)=3n-6(2).
Tir (1) (2) suy ra S(n) = 3n - 6. Ta c6
B ’ S(6) = 12.
p ;- a Goi 56 canh xuéﬁ; pht tir dinh A 1a d(A)
G Hinh 5 Hinh 6 thi d(A) khong do6i (bdt bién) qua phép
twong duong . C6 tat ca 5 hinh H, khong
tuong duong 7. O hinh 2 thi dA)=d(B)=d(C)=d(E)=d(G)=d(H)=4. Con & cidc hinh 3,4, 5,6
thi d(A) = d(B) = 5, d(C) = d(E) = 4, &(G) = d(H) = 3.

Céc ban sau ¢6 1o giai t6t duge nhan tang pham :

1) Vdn Bé Phiic Anh, 11/6 THPT Nguyén Dinh Chiéu, Bén Tre.
2) Biii Van Pai, 12T, PTCT, DHKHTN - BPHQG Ha Noi

3) Nguyén Bd Pai, x6m Déo, x3 Nghia Hoa, Nghia Dan, Nghé An.

PHI PHI
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