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Problem 11(204+205). How many 3-digit numbers are there that have
odd number of factors?

TS. DO DUC THANH

Truong lién cép Tiéu hoc va THCS Ngbi Sao Ha Noi

ENGLISH THROUGH PROBLEM SOLVING

Cac ban hay gidi bai toan trén bang tiéng Anh va gii vé toéa soan nhé!
Nam ban c6 bai giai tot nhét sé dugc nhan qua.

Manh Hung, 9A3, THCS Gidy Phong Chau,

- Problem 9(202). Phi Ninh, Phii Tho; Truong Quang Manh,
Let a, b be the two numbers. 9D, THCS Ding Thanh Mai, TP. Vinh, Nghé
a+b=100. Therefore, An; Nguyén Tran Kién, 7C1, THCS

ab=a(100 - a) = 100a - a?
= 2500 - 2500 + 100a — a?
= 2500 — (a2 - 100a + 2500)
= 2500 — (a - 50)2
As (a — 50)? non-negative.
Consequently, ab < 2500.
Nhan xét. Chuc mung cac ban sau
cb 16i gidi dang: Trdn Trung Phuc,
HoncHA® 8A4, THCS Ngbé Gia Tu, Hong
Bang, Hai Phong;, Bach Thai Son, 7A1,
THCS Vinh Yén, Vinh Yén, Vinh Phic;
Nguyén Ngoc Diéu, 9A, THCS Nguyén Hién,
Nam Truc, Nam Dinh; Pham Thay Tram,
7C, THCS Bach Liéu, Yén Thanh, Nghé An;
Nguyén Minh Hoang, 7E, THCS Nguyén
Trai, Nghi Xuan, Ha Tinh.
Céc ban sau c6 6i gidi t6t dugc khen: Nguyén

THONG BAO VE CUGC THI CAU LAC B TOAN TUOI THO TOAN QUAC 2020

T nam 2005 dén nam 2014, tap chi da phéi hdp véi cac S3 Gido duc va Dao tao t6 chiic
dugc 3 1an Giao luu Toan Tudi tho va 7 1an Olympic Toan Tudi tho toan quéc. Tu nam hoc
2015 - 2016 dén nay, tap chi Toan Tudi tha phéi hop véi cac Sé Gido duc va 3o tao t6
chiic cudc thi Cau lac bé Toan Tudi tho toan quéc thanh céng tai cac tinh (thanh): Ha Noi
(n&m 2016), Tra Vinh (ndm 2017), Lao Cai (nam 2018), thanh phd Ba Nang (nam 2019).
Day 1a mét san chai tri tué, lanh manh, bé ich cho cac em hoc sinh va céac thay co giéo.

S3 Gido duc va Dao tao Nghé An da c6 cong van sé 17/SGD&DT - GDTH ngay 03/01/2020
vé viéc nhan I16i mdi dang cai cudc thi Cau lac bd Toan Tudi tho toan qudc nam 2020.
Cudc thi s& dudc t6 chlc vao tuan thi hai clia thang 6. Moi théng tin vé cudc thi dudc
cong b6 trén trang dién t& http://www.toantuoitho.vn va trén cac sé tap chi hang thang.

TTT

Archimedes Academy, Q. Cau Gidy, Ha Néi.
PO PUC THANH
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May gi luon & trén troi
May gi xé gb gitp ngudi nhanh hon
May gi dong han mimg ron
May gi vai voc dep tron ra déu
May gi may ao dang yéu
May gi nghich nggm ngudi kéu rut vao
May gi nang vét Ién cao
May gi cét lua, rao rao thoc ra
May gi lam mat phong ta
May gi nguyén tdc khéo ma phién nhau
Mong than dan doan that mau
GUi bai, doi TrAdm sé sau thudng lién!
LE VIET NGOC
(Thanh Xuén, Ha Noi)

AELTED (11712 56 202)
x o ) X ?
Loai elvim nao
Chim én bao hiéu xuén sang
B6 céu biéu tugng hoa binh thé gian
Chao mao do6i mii rat xinh
Chim cbng hay mua lung linh dudi xée
Chich choe tén c6 van “oe”
Tu ha thi ctr mua he hay kéu
Boi ca chdp ca rét siéu
Chim vet co tinh nghe nhiéu néi theo
Cu meéo mat giéng nhu meo
Chim chéo béo chi'van “eo” mai ki
Hoa mi tiéng hot mé li
Cénh cut chi butc, chang phi Ién troi.
Nhan xét. Ki nay Vua Téu sé ban
thudng cho bén than dan lam dung,
HoncHA: trinh bay dep c6 tén sau day:
Nguyén Thanh Son, 6C, THCS Dang Thai
Mai, TP. Vinh, Nghé An; Nguyén Thudng
Phong, 7A, THCS Han Thuyén, Luong Tai,
Bac Ninh; Pham Tuén Minh, 7B, THCS Tan
Binh, TP. Tam Diép, Ninh Binh; Bui Pham
Phuong Anh, TA2, THCS Méc Ly, Méc Chau,
Son La.

VUA TEU
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Tim SO CON THI

Cho bang sé nhu sau:

5|1 2|3 |10
6 | 4| 1| 11
19?212
BO TR1 THONG MINK
12| 2 | 6| ?
Hay chon dap an dung dé dién vao cac dau cham hai (?) cho hop légic.
4 2 7 3
16 29 15 33 14 35 17 31
A B C D

pO THI THUY NGOC
Phong Giao duc Trung hoc, SG GD&DT Ninh Binh
(Suu t&m va gidi thiéu)

THETED Sﬁ NAU TchH HOJP9 (TTT2 s8 202)

Pap an. C6 8 hinh tron nho tao thanh 4 cap déi xiing nhau
qua tdm hinh tron 16n. M&i s6 trong hinh tron nhd bang téng
hai s6 lién sat hinh tron di x(ing, do d6 2 =9 + 8 = 17.

Nhan xét. Quy luat ki nay kha dé nén tat ca cac ban

déu chon dung két qua. M6t s6 ban dién dat chua rd
HongHa rang. Xin trao thudng cho cac ban: Duong Nhu
Quynh, 7TA, THCS Ly Tu Trong, Binh Xuyén, Vinh Phuc;
Hoang Minh Vi, 7D, THCS Van Lang, TP. Viét Tri, Pha Tho;
Luu Thay Duong, 8A3, THCS Tran DBang Ninh, TP. Nam
Dinh, Nam Dinh; Tran Trung Phuc, 8A4, THCS Ngbé Gia Tu,
Hong Bang, Hai Phéng; Lé Phu Quang, 7D, THCS Nhir Ba
Sy, Hoang Hba, Thanh Héa.
Cac ban sau dugc tuyén duong: An Ha Hung, 7A1, THCS
Mdc Ly, Méc Chau, Son La; Nguyén Coéng Vinh, Nguyén Anh
Thu, 7C, THCS Nguyén Cao, Qué V6, Bac Ninh; Lé Thj Diéu
Thuay, 9A, THCS Binh Thinh, Blic Tho; Bang Binh Khanh, 8/2,
THCS Lé Van Thiém, TP. Ha Tinh, Ha Tinh; Ngé Bich Loan,
7C, THCS Bach Liéu, Yén Thanh, Nghé An.

NGUYEN XUAN BINH
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TOAN QUANH TA

Trudc hét, ta tim hiéu mét sé hinh thic
tinh 13i suat nhu sau:

Lai don: Lai dugc tinh theo ti I& phan tram
trong mot khoang thai gian cé dinh truge.

Vi du: Khi ta gli 50 triéu dong vao mét ngan
hang véi lai suat 7% /nam thi sau moét nam
s@ tién 1ai nhan dugc la

50 . 7% = 3,5 (triéu dong).

Sau hai ndm s@ tién ca géc lan I [a

50 + 2. 3,5 = 57 (triéu dong).

Sau n nam sé tién ca gdc lan lai 1a

50 +n . 3,5 (triéu dong).

Kiéu tinh 1ai nhu trén goi |a /ai don.

Lai kép hay lai gop: Budc hiéu don gian 1a
tai dau tu 1ai, tic 1a sau khi sinh 16i, 1&i d6
dudc dén vao tién vén dé tiép tuc cho mot
chu ki dau tu ti€p theo va tat nhién, vén gui
cang nhiéu thi 1ai lai cang cao hon & nhiing
giai doan sau. Sau mét don vi thdi gian (ki
han), tién lai dudc gdp vao vén va tinh |ai.
Cau “lai me dé 1ai con” chinh [a tir kiéu tinh
|4i nay.

Vi du: Khi ta gli 50 triéu dong vao mét ngan
hang vaéi lai suat 7% /nam thi sau moét nam
s6 gUi va tién 1ai 1a 50 + 3,5 = 53,5 (triéu
dong).

Toan bd s6 tién nay dudc goi 14 goc dé tinh
|&i nam sau.

Téng s6 tién c6 dudc cudi nam th( hai &
53,5 + 53,5 . 7% = 57,245 (triéu dong).

Kiéu tinh 13i nhu trén goi 1a /4i kép.

Du6i day 1a mot s6 dang toan kiéu tinh Iai
kép ma trén thuc té chidng ta thudng lua
chon.

1. Gui tién mét 1an

NGUYEN TIEN HOP
Truong THCS Tan Thuong, Van Ban, Lao Cai

Ban dau giri vao ngédn hang sé tién la a
(déng). Biét lai suédt la m(%) /nam va khéng
rat 1di vao cudi méi nam. Tinh c3 vén lan lai
(T,) sau n nam.

Bai toan 1. Mot ngudi gli vao ngan hang s6
tién 1a 10 000 000 déng véi lai suat 1a
7% /nam. Hoi sau 5 nam ngudi &y nhan dudc
bao nhiéu tién ca gdc lan I4i?

LJi gidi. Gia s ban dau ngudi d6 gli a déng
vao ngan hang véi lai suat [a m(%) mbi nam.
Goi T, 1a s6 tién ngudi d6 nhan dudc sau n
nam.

Sau 1 nam, s6 tién c6 la
T,=a+ma=a(1+m).

Sau 2 nam, s6 tién co la
T,=a(1+m)+a(1+m)m=a(1l+m)

Tuong tu, sau n nam, sé tién sé 1a
To=a(1+m)""+a(1+m)"" .m=a(1+m)".
Ap dung vao bai toan véi a = 10 000 000 (d6ng),
m = 7%, n = 5 thi s6 tién ngudi d6 nhan dudc
la Ts; =10 000 000.(1 + 7%)°

~ 14 025 517 (déng).

2. GUi tién hang thang

Hang thang gui vao ngén hang sé tién nhu
nhau la a (déng). Biét 14i suét la m(%) /thang
va khoéng rat 1ai vao cudi méi thang. HGi sau
n thang, ngudi 8y c6 bao nhiéu tién?

Bai toan 2. MOt nguoi hang thang gui
1 000 000 déng vao ngan hang dé tiét kiém
cho con 6 tudi véi 1ai suat Ia 0,45% /thang.
Hai khi con 18 tudi (sau 12 nam) thi con clia
ngudi 8y nhan dugdc bao nhiéu tién ca gdc
lan 13i?

Loi gidi. Gia s ngusi ay hang thang gui
a déng vao ngan hang tir nam con 6 tudi véi
i suat la m(%) mai thang.

(&)



Cu@i thang thr nhat sé tién cb la
T,=a(1+m).

Vi hang thang ngudi 8y tiép tuc gui tiét kiém
a dong nén sé tién goc cla dau thang thi
hai la
a(l+m)+a=a[(1+m)+1]

a 2 a
- (1+m)—1[(1+m) 1]_m[
S6 tién cudi thang th( hai la

A1+m)? —1].

T, = %[(1 +m)2 —1(1+m).

Sé tién ca goc 1an Iai vao cudi thang thi n 1a
T =2 [A+m)" - 1(1+m).

m
Ap dung vao bai toan véi a = 1 000 000 (d6ng),

m = 0,45%, n = 12 x 12 = 144 thi s6 tién
nguci dé nhan dugc la

1o = %[m +0,45%)'** —1](1+ 0,45%)
y (o)
~ 202 894 858 (d6ng).

3. Rut s tiét kiem theo dinh ki
S6 tién ban dau gii vao ngadn hang la a
(dong), 1ai suét la m(%) /thang, méi thang rut
ra mét s6 tién nhu nhau la T (dong). Tinh s6
tién con lai sau n thang.
Bai toan 3. B6 clia ban Minh gi tiét kiém
cho ban Minh 20 000 000 déng vao ngan
hang véi 1ai suat 0,45% /thang. Néu hang
thang ban Minh rut tr ngén hang ra 900 000
(d6ng) vao ngay ngan hang tinh I3i d& sinh hoat
va hoc tap. Hoi sau 1 nam ban Minh con bao
nhiéu tién & ngan hang?
L&i gidi. Goi s6 tién gli ban dau 1a a (dong),
s6 tién rat ra hang thang la T (déng), lai suat
la m(%) /thang, thdi gian gui la n.
Sau 1 thang sé tién c6 a + am = a(1 + m)
=ak (vGik=1+m).
S6 tién con lai sau khi rat 14 ak - T.
Sau 2 thang s6 tién co la ak — T + (ak — T)m
= (ak - T)(1 + m) = (ak — T)k = ak? - Tk.
SG6 tién con lai sau khi rat 13

k? -1

ak’ -Tk-T=ak?-T(k+1)=ak®-T —

Sau 3 thang s tién ¢

2 3
a2 T a3t =K
k—1 k

S6 tién con lai sau khi rat [a

3 _ 3 _
K roakd T

ak® - T .
K —1 k-1

Sau n thang s6 tién con lai sau khi rat la
K" -1

k-1

Vay sau 1 nam (12 thang), ban Minh con sé
tién & ngan hang la

20 000 000.(1+0,45%)"?

(1+0,45%)"% -1

(1+0,45%) — 1

~10 035 784 (déng).

Bai tap tu luyén

Bai 1. Mét ngudi gii tiét kiém 10 000 000 déng
vao ngan hang trong khoang thdi gian 10
nam vai 1ai sudt 5% /nam. Hoi rang ngudi do
nhan dugc sé tién nhiéu hon hay it hon bao
nhieu néu ngadn hang tra |4 suét
4,2% /thang?

Bai 2. M6t ngudi muén rang sau 2 nam phai
c6 20 triéu déng dé mua xe. Hoi ngudi dé
phai glii vao ngan hang moét khoan tién nhu
nhau hang thang 1a bao nhiéu, biét rang lai
suét tiét kiém la 0,45% /thang?

Bai 3. Mot ngudi gli vao ngan hang 50 triéu
déng trong vong 2 nam véi lai suat la
0,5% /thang. Hoi cudi mbi thang, vao ngay
ngan hang tinh 13i, ngudi dé rat ra moét s6
tién nhu nhau la bao nhiéu dé sau 2 nam
vlia hét sé tién da gui G trén?

Bai 4. TU khi Nam vao 16p 6 (luic Nam 11
tudi), méi thang gia dinh gli 2 000 000 déng
vao ngan hang vdi lai suat 0,45% /thang. Khi
Nam bat dau vao hoc Dai hoc (khi d6 Nam
da 18 tudi), thi gia dinh khéng gui tién vao
ngan hang nita va Nam mdi thang rut ra
4 000 000 déng dé chi tiéu. H6i Nam c6 du
chi tiéu trong 4 nam hoc Pai hoc khéng?

ak" - T

-900 000.

™)



vO QUOC BA CAN
Trudng Archimedes Academy, Q. Cau Gidy, Ha Noi

(Pé dang trén TTT2 s6 203)

Trong bai nay, chung téi chi trinh bay 10i gidi
chi tiét cho phan Il (dién dap s6) va phan Il

(tu luén).

Dudi day la dap an ctia phan | (trac nghiém).
D; B; B; D;
D; B; A; C.

Du6i day la 1o gidi chi tiét cta phan Il va phéan
1.
J+2)(n+Hn(n—1) +1

:\/(n2+n—2)(n2+n)+‘|

:\/(n2+n)2 —2(n2 +n)+1=\/( 2 +n—1)2

:|n2+n—1|.

2x+5

DPiéu kién: x#1. Dat a=

b= 1_7)( phuong trinh da cho tré thanh

a+t-bitoa-b-t-leap=20
a b b a ab

Tudé tacoa=b hoacab=1.

Néu a =D, ta co

2x+5 1-Xx

=——& x=-1.

3 2
Néu ab =1, tacd

2x+5\(1-x) _ N
( 3 j(TjJ@(xH)(ZxH)—O

@x:—1;x:—l.
2

Vay phuong trinh d& cho cé tap nghiém la

[

R& rang dudng thdng AB khéng song
song véi truc hoanh nén phuong trinh dudng
thdng AB c6 dang y = ax + b. Do dudng thang

AB di qua hai diém A(-1, 1) va B(2, -3) nén

-a+b=1 4 1
D> a=——,b=——.
2a+b=-3 3 3
Do d6 dudng thdng AB c6 phuong trinh 1a
o1
3 3

Goi d la dudng thdng can tim. Dung tam giac
déu ABC sao cho C nam & phia trén dudng

thang AB (tc ta phai c6 yc > —%XC —%) thi

C thudc d.
At

Do tam giac ABC déu nén BC? = CA? = AB?.
Tu dé, tacod

(xc =2)% +(yg +3)% = (xc + )2 +(yc -1
=(2+12+(-3-1)2=25.

Vi (xg =22 +(ye +3)2 = (xg + D% +(yc - 1)?
nén 6xc —8ye —11=0, hay xo = 2Ye 1

Lai co (x¢ + 12 +(yc —1)? =25 nén

2
(%m] +(ye 12 =25
& 100y2 +200y; — 575 =0.
Gidi phuaong trinh nay, ta dugc
2+ 343 ( 1+44/3

tuong (ng, X¢ = >

)

Yc



ho3c yC=_2_23\/§ (tuong (ng, xC=1_£21'\/§ ).
i b g A 4 1
P6i chiéu véi diéu kién yc >—§xC—§, ta
tim dudc toa d6 diém C 13
1+4J3 24343
2 2 '

1+43 2433
2 2

d nén d khéng song song véi truc tung.

TUu d6, phuong trinh clla d cé dangy = mx + n

vGi (m, n) la nghiém clia hé phuong trinh

Do B(2, -3) v& C{ ] thudc

2m+n=-3 m:%

1+ 4 -2 e

+2ﬁm+n=+T3ﬁ 213+5043
39

Vay phuong trinh ctia dudng thdng d can tim
_48+253 213145043

- 39 39

Do phuong trinh da cho luén c6 nghiém
thuc v6i moi a nén biét thiic A' cla phuong
trinh phai lubn khong am v6i moi a, tdc ta
phdi c6 a> + a — 2b > 0 v6i moi a, hay

32+a

lay

>b,Va.

Diéu nay xay ra khi va chi khi b nhé hon hozc

badng gia tri nhd nhat cla biéu thic
2
T=2 72 Tathay
1% 1 g
2 a2 A 71
r_ata_ _4__1
2 2 2 8
Déng thic xay ra khi a = —% nén Toin = —%.

Tu do suy ra bs—%.

Gii thiét ctia bai toan co thé duoc viét lai

thanh (a—5)?+ (b - 12)* + (c — 13)*=0.
Tudésuyraa=5b=12,¢c=13.
Vi 5% + 12?2 = 13? nén tam giac ABC vudng tai
C, suy ra dudng cao (ng véi canh I6n nhat
cla tam giac ABC chinh la dudng cao ké tir
C. Goi h, chinh la d6 dai dudng cao do.

Tacod Sppc :%chC :%ab.

Suy ra h, :a—b=ﬂ=@.
c 13 13

Tu d6 thi, ta suy ra k < 0 va diém A(2, 0)
thudc do thi ham s6 da cho, nén 2k + b =0
< b =-2k.
Tacok(x—3)+b>0 < k(x—3)-2k>0
< k(x-5)>0< x<5(dok<0).
Vay tap tat ca cac sé thuc x thda man yéu
cau dé baila S={xe R|x <5]}.

Goi O la tam clia dudng tron da cho.
Ki hiéu cac dinh cla cac hinh vuéng nhu hinh
vé bén dudi.
Goi B la trung diém clGa AE va C la trung
diém clia DF thi O thudc dudng thang BC.

E A

B

F C D

Goi x la d6 dai méi canh cla cac hinh vuéng
nho thi ta c6 AB =§ va CD = x. Ap dung dinh

ly Pythagoras trong cac tam giac OAB (vuéng
tai B) va OCD (vuéng tai C), ta c6

2
1=0A2 = AB? + BO? :XT+802’

1=0D? =CD? +CO? = x? + CO?.

Néu O thudc tia doi cla tia CB thi OB = 2x +
2 2

OC nén 1:XT+OBZ =XT+(2X+OC)2

2
ZXT+(2x)2 +0C? > x2 +OC2 =1 (mau thudn).

Néu O thudc tia d6i clia tia BC thi OC = 2x +
OB nén 1=x% +0C? = x% + (2x + OB)2
2
>x? +0B? > XT+ OB? =1.(mau thuan).
Do d6 O phai ndm gilia hai dau doan thang

BC. baty =0C (0 <y < 2x) thi OB = 2x —y.
Ta thu dugc hé phuong trinh

(9)



2
X 2
+(2x-y) =1
2 (2x-y)

x2+y2:1.

Trt hai phuong trinh theo vé, ta dudc
1 13
—X(13x-16y)=0. Suyra y=—x.

2 ( y) yray=-_

Thay vao phuong trinh x2 + y2 =1, ta dudc
2
x2 +(Ex) =1(:>x=16\/ﬁ (do x>0).
16 85

Vay d6 dai canh cGa méi hinh vuéng la
1617
85
Vi A va C d6i xiing v6i nhau qua dudng
thadng BD nén PA = PC.
Suyra PE + PC=PE + PA>AE.
A B F

Dang thirc x4y ra khi va chi khi P triing véi P,
la giao diém clia AE va BD.

Do d6 téng PE + PC dat gia tri nhd nhat khi
va chi khi P tring véi P,

Qua E ké dudng th&ng song song v6i BD cat
AB tai F khi d6 tam giac BEF vuéng can tai B.
Tu d6 suy ra BE = BF = 2, AF = 7 va
EF = 24/2. Ap dung dinh li Thales trong tam
giac AEF véi P,B // EF, ta dugc

P,.B AB AB.EF 5.2\2 1042

_:_:>POB: = = .

EF  AF AF 7 7
1042

Vay khi PE + PC nho nhat thi PB=PB=—=.

Trudng hop 1: b< a.
F

bat BG = x thi AG = a — x. Do hai tam giac
FAG va FEH bang nhau nén EH=AG =a - x.
Mat khac, do hai tam giac GBC va HDC
bang nhau nén DH = x.

Tu d6 suy ra ED = a - 2x.

Vi AE + DE = AD nén b + (a — 2x) = a, hay
b = 2x. Nhu vay, trong truong hop nay, ta co
BG x 1

AE b 2
Trudng hop 2: a< b < 2a.
F
b 2X —
H
A D[ E*
G
X
B C

Dat BG = x thi AG = a — x. Do hai tam giac
FAG va FEH bang nhau nén EH=AG =a - x.
Mat khac, do hai tam giac GBC va HDC bang
nhau nén DH = x. TU d6 suy ra ED = 2x — a.
ViAD + DE=AEnéna+ (2x—-a)=b. Suyra
b = 2x. Nhu vay, trong trudng hdp nay, ta
- , BG x 1
cingcd —=—=—.
AE b 2

Tém lai, trong ca hai trudng hop ta déu co
BG 1

AE 2

x+1 1 (x=1* _1
x2+3 2 2(x*+3) 2
Déng thic xay ra khi x = 1 nén

Tacby=

a=maxy= %.Tuong tu, ta cling c6

yo Xt (x+3)* _ 1
x>+3 6 6(x*>+3) 6
Déng thic xay ra khi x = -3 nén

bzmmy:—%.

Vay a+b=

N| =
o)) =N
w| =~



TRAN PHUONG NAM (ghi lai)

6i sang nha tham tir Sé Léc Céc dé
Tcém on anh d& ké téi nghe vé vu an cb
lién quan tGi nhiing con s6 trén dién
thoai cla nan nhan vi c6 nhiéu ban doc nho
clia tap chi Toan Tudi tha 2 kha himg tha va
pha an thanh cong.
Lan nay, t6i dé nghi tham t& ké cho téi nghe
moét vu an ma nhd kién thic cla moén hoc
khac Toan dé tim ra th( pham.
Sé Léc Coe nhin toi cudi:
- Céac ban nhd cta Toan Tudi tho kha that
day! Pha an vu ay ciing 1a moét cach ap dung
kién thirc mon Toan vao cudc song. Bay gid
thi thi xem cac ban nhd cé gidi mon Hoa
hoc khéng nhé!
T6i tron xoe mat:
- Vu an c6 lién quan tGi kién thiic mén Hoa?
Sé Loc Coc cham rai:
- Pung thé! Mét hém cénh sét trudng goi toi
dén gap hién trudng vu an xay ra trong

phong thi nghiém Hoa hoc clia mét Vién
nghién cau. Khi téi téi noi thi nan nhan dang
ndm guc nita ngudi trén chiéc ban lam viéc.
To6i deo gang nhe lat nan nhan 1én mét chat
thi thdy mét to gidy da loang 16 mau vai tén
hai hoa chét chac ghi tir chiéc but ndm canh
day. Tén céac hoa chét ghi trén to gidy la:
Lithium

Sodium

T6i hdi cénh sat trudng: “Ai bao tin cho
ngai?”. Canh sat trudng ké: “Nhén vién béo
vé thdy muén réi ma giao su chua vé nén da
vao phong thi nghiém. Khi thdy canh tugng
nay da dién bao cho canh sat dia phuong.
Canh sat dia phuong bao téi.”

Toi héi tiép: “Vién nay chi c6 moét 16i vao duy
nhét la qua phong bdo vé. Hém nay la ngay
nghi nén s6 ngudi dén Vién chac khéng
nhiéu. Ngai da biét nhiing ai dén Vién ngay
hém nay khéng?”. Canh sat trudng dua toi
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danh sach ma bdo vé cung cép, k€ ca bao
vé thi c6 5 ngudi trong danh sach:

Piter

Lina

Leo

Lotus

Julia

Toi cudi noi véi 6ng ta: Téi can ngay dia chi
ctia mgt nguoi trong s6 nay va chung ta dén
bat ngay ké thi pham kéo tén nay “cao chay,
xa bay”.

Nghe dén day, t6i ngac nhién:

- Tai sao tham t( lai biét ngay dugc dich
danh thi pham?

Tham t cuoi:

- Gido su da kip ghi lai... tén thG pham. Nhé
ki€n thiic Hoa hoc tir thdi di hoc nén ching
khé khan dé biét tén ké giét nguoi.

Toi von dét mén Hoa nén clr nga ngac.

Sé Léc Cac vo vai:

- Dang I&n Toan Tubi tho di... Cac ban nhd
sé biét ai la thi pham!

Nao cac ban nhé yéu chuyén muc nay héy ra
tay nhé! Cac ban co thé tra cutu lai nhing kién
thitc Hoa hoc d€ nhanh chong biét tén thi
pham nhu tham tir Sé Léc Céc nhé!

TEXTED (117256 202)

Trong vu an nay, manh méi dé tim ra thi
pham chinh la chiéc dién thoai clla nan nhan
vGi day sd 2-4-8-10 trén man hinh dién thoai.
Thoat nhin day sé do, ching ta &t sé& nghi t6i
quy luat cha day s6, hay la day s6 d6 co lién
quan gi téi chit cai. Nhung “chia khéa” dé giai
ma “bi an” lai ndm & chiéc déng hd treo
tuding. Chang ta hay dé y t6i bon con sé 2, 4,
8, 10 trén dong ho, khi néi chung lai v6i nhau
theo dung th( tu sé tao thanh hinh chir nhat.
K&t hap v6i hinh xam trén canh tay cta 3 ké
tinh nghi, ta c6 thé khang dinh chic chan

rang: Ngudi c6 vét xam hinh chit nhat chinh |a
thd pham vu trong an nay.
Nhan xét. Ki nay c6 rat nhiéu ban tham gia
pha an. That vui vi tat ca cac ban ciing “tai
tinh” khéng kém gi tham t&r Sé Léc Cc. Phan
qua sé dudc gui t6i cac ban sau: Duong Nhu
Quynh, 7A, THCS Ly Tu Trong, Binh Xuyén,
Vinh Phic; Luu Thay Duong, 8A3, THCS
Tran Dang Ninh, TP. Nam Dinh, Nam Dinh;
Dinh Thay Véan, 8B, THCS Tan Binh, TP. Tam
Diép, Ninh Binh; Lé Phu Quang, 7D, THCS
Nhir B4 Sy, Hoang Héa, Thanh Héa; Tréan
Minh Hoang, 7E, THCS Nguyé&n Trai, Nghi
Xuén, Ha Tinh.
Cdc “tham tur nhi” sau clng rat ddang khen:
Nguyén Kim Dung, 9A5, THCS Cau Giay, Q.
Cau Gidy, Ha Noéi; Luu Thanh Dat, 7A1,
THCS Nguyén Bang Pao, TP. B4c Ninh; Bui
Ba Minh DBde, 6A, Lé Huong Thao, 6C,
Nguyén Thuong Phong, 7A, THCS Han
Thuyén, Luong Tai, Bac Ninh; Trdan Trung
Phuc, 8A4, THCS Ngbé Gia Tu, Hong Bang,
Hai Phong; Nguyén Huy Hoang Son, 6A2,
Nguyén Long An, 7A1, THCS Yén Lac, Yén
Lac; Bach Thai Son, 7A1, THCS Vinh Yén,
TP. Vinh Yén, Vinh Phc; Vi bdc Pat, 7C,
Hoang Minh Vi, 7D, THCS Van Lang,
TP. Viét Tri; Pham Minh Chau, b Ngoc Tién,
7A3, THCS Lam Thao, Lam Thao, Phu Tho;
Pham Hoang Nhat Minh, 6A, Poan Nguyén
Vi, Luu Ngoc Diép, 6B, Poan Xuan Bang,
7D, THCS Nguy&n Hién, Nam Truc, Nam
Dinh; Phan Thuay Tram, Ngb Bich Loan, 7C,
THCS Bach Liéu, Yén Thanh, Nghé An; Lé
Thi Phuong Thao, 8A, Lé Thi Diéu Thuay, 9A,
THCS Binh Thinh, Bldc Tho, Ha Tinh.

Tham tir Sé Léc Coc

>

T

(12)



W

COMPA VUL.. TiNH

CO TON TAI TAM GIAC KHONG?

Bai toan. Trong tam giac ABC vé dudng cao AH, trung tuyén BG va
phan giac CK, chung cat nhau tao thanh tam giac DEF (nhu hinh vé).
Hoi c6 tam giac ABC nao dé tam giac DEF 14 tam giac déu hay khoéng?

NGUYEN XUAN BINH
(Nha xuét ban Giao duc Viét Nam)

LEETED (111256 202)

GOC SUT LON NHAT
L&i giai. Vi tri t6t nhat dé sut bong vao 1uéi 1a
vi tri E trén dudng thdng d sao cho dudng
tron (ABE) tiép xuc véi d.

A/_\B

C E
d M

Ta ching minh géc nhin tir E dén AB khéng
nhd hon géc nhin tir diém M tly y trén d dén
AB.

That vay, goi M 1a diém tly y trén d, dudng
thdng MA cat dudng tron (ABE) tai diém C.
Tacod

ACB > AMB (g6c ngoai tam giac BMC).

Ma ACB =AEB (cing chin cung AB trén

dudng tron (ABE)).
Suy ra AEB > AMB.
Vay diém E trén dudng thdng d c6 gbc sut
I6n nhat dén khung thanh AB.
Nhan xét. Rat dang ti€c ki nay khong ban
nao co Ioi giai dang.

VU DINH HOA
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MOT SO PHUONG PHAP
TIM CUC TRI HINH HOC

HOC RA SAQ?

TRUGCNG QUANG AN
Nghia Thang, Tu Nghia, Quang Ngai

Bai viét nay chung toi xin gici thiéu vé mét s6
phuong phap tim cuc tri thuong gap trong
cac bai toén hinh hoc phang.

1. Van dung quan hé giira dé dai dudng
xién va dudng vuong goéc

Bai toan 1. Cho hinh vuéng ABCD. Trén cac
canh AB, BC, CD, DA ta lay theo th( tu cac
diém E, F, G, H sao cho AE = BF = CG =
DH. Xac dinh vi tri cGa cac diém E, F, G, H
sao cho tir giac EFGH ¢6 chu vi nhd nhét.
L&i giai.

H

D G C
Dé thay
AHAE = AEBF = AFCG = AGDH (c.g.c).
Suy ra HE = EF = FG = GH va AHE =BEF
— BEF + AEH = AHE + AEH = 90°.
Tu d6 ta c6 t& giac EFGH la hinh vuong.
Goi O la giao diém clia AC va EG.
T giac AECG c6 AE = CG, AE // CG nén
AECG la hinh binh hanh.
Suy ra O la trung diém clia AC va cla EG,
do d6 O la tam cua ca hai hinh vuéng ABCD
va EFGH.
Vi AHOE vuéng can tai O nén HE =+/20E.

Chu vi tir giac EFGH 1a 4HE = 4/20E.
Do d6 chu vi EFGH nhd nhat
< OE nhd nhét.

Ké OK L AB(Ke AB).

Theo quan hé gitta d6 dai dudng vudng goéc
va dudng xién OE > OK (do dai OK khong
déi) nén OE = OK < E =K.

Do d6 chu vi t& giac EFGH nhd nhat khi va
chi khi E, F, G, H Ian luct 13 trung diém cla
AB, BC, CD, DA.

Bai toan 2. Cho doan thdng AB c6 do dai
2a. V& vé mot phia cla AB cac tia Ax va By
vubng gbc véi AB. Qua trung diém M clia AB
c6 hai dudng thang thay d&i luén vudng goéc
véi nhau va cdt Ax, By theo th tu 6 C, D.
Xac dinh vi tri cGa cac diém C, D sao cho
tam gidc MCD c6 dién tich nhé nhét.

L&i giai. Goi K la giao diém ctia CM va DB.
AMAC = AMBK (g.c.g) = MC = MK.

ADCK c¢6 dudng cao DM la trung tuyén nén
ADCK la tam giac can tai D.

Suy ra CDM =KDM.

K& MH L CD(He CD).

Do M thudc tia phan giac clia goc CDK nén
MH =MB = a.

X yD
H
C
AaMaB
K

Ta cod

Smeb = %CD.MH > %AB.MH = %.Za.a =a?.



DPéng thic xdy ra khi CD L Ax, khi do6
AMC = 45°, BMD = 45°.

Do d6 tam giac MCD c6 dién tich nhd nhat
khi cac diém C, D dudc xac dinh trén Ax, By
sao cho AC =BD =a.

Bai toan 3. Cho tam giac ABC c6 géc B la
géc tu, diém D di chuyén trén canh BC. Xac
dinh vi tri cla diém D sao cho téng cac
khoang cach tir B va tir C dén dudng théng
AD c6 gia tri 16n nhét.

L&i giai.

F
Goi E, F 1an lugt 1a hinh chiéu cla B, C trén
AD Ta Cé SABD + SACD = SABC hay

%.AD.BE + %.AD.CF = Sapc.

Suy ra BE+CF:ZS¢C.
AD

Do d6 BE + CF 16n nhat khi va chi khi dudng
xién AD nhd nhat hay hinh chiéu HD ctia AD
trén BC 1a nho nhat.

Vi HD > HB (do ABD >90°) nén HD = HB
khi va chi khi D = B.

Vay khi D triing B thi téng cac khoang cach
tur B va tir C dén AD ¢ gia tri 16n nhat.

2. Quan hé giira doé dai doan thang va do
dai dudng gap khic

Bai toan 4. Cho tam giac ABC nhon. Dung
tam giac MNP néi ti€p tam giac ABC (M
thudéc AB, N thudc BC, P thudc AC) sao cho
tam MNP c6 chu vi nhoé nhét.

L&i giai. Dung cac diém E, F déi xiing v6i N
lan lugt qua AB, AC (Hinh a).

Chu vi tam giac MNP la

NM + MP + PN = EM + MP + PF > EF.

Ta can xét khi nao thi EF nho nhat.

(Hinh a)

Ta co IE/A\F=2A\1+2,&;:2I3/AE.

Vi AEAF la tam giac can ¢ goc 6 dinh khéng
déi nén canh day EF nho nhat khi va chi khi
canh bén AE nhd nhat hay AN nho nhét, tic
la N Ia hinh chiéu vuéng géc clia A trén canh
BC (Hinh b).

Xét tam giac NMP c6 MB la dudng phéan giac
ngoai clia géc NMP, PC la dudng phan giac
ngoai clia gbc NPM ma MB céat PC tai A nén
NA la tia phan giac ctia goc MNP.

F

(Hinh b)

Vi AN L NC nén NC la dudng phan giac
ngoai clia géc MNP, PC la dudng phan giac
ngoai clia gébc MPN.

Ma NC cét PC tai C nén MC 14 tia phan giac
trong clia géc NMP, tur d6 suy ra MB L MC.
Tuong tu PC L PB.

Vay chu vi tam giac MNP nhd nhat khi M, N,
P la chan ba dudng cao clia tam giac ABC.
Bai toan 5. Cho hai diém A va B nam trong
nla mat phang cé bd 1a dudng thdng d. Hai
diém M, N thudc d va do dai MN = a (khéng
ddi). Xac dinh vi tri hai diém M, N dé dudng
gap khic AMNB c6 d6 dai nhd nhét.
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L&i giai. Dung hinh binh hanh BNMB’ thi BB’
= MN = a (khéng d6i) nén B’ c8 dinh.

Goi A’ la diém d6i xiing cla A qua dudng
thdng d thi A’ ¢6 dinh va A'M = AM.

B’ B
A
N1
d VM N
A

Tac6 AM + MN + NB =A'M + MN + MB’

= (A'M + MB’) + MN > A'B’ + a (khéng ddi).
DPang thic xay ra khi va chi khi M tring véi
M, la giao diém ctia A’'B’ véi dudng théng d,
N trung véi N, (M;N, =a, N, € d).

3. Quan hé giira do dai day cung va
duong kinh dudng tron

Bai toan 6. Cho nla duong tron (O; R)
dudng kinh AB. M 1a diém di dong trén niia
dudng tron. Qua M ké tiép tuyén véi nla
duang tron. Goi D, C 1an luct 1a hinh chiéu
cla A; B trén ti€p tuyén ay. Xac dinh vi tri
clia diém M dé dién tich t( giac ABCD c6 gia
tri I6n nhat.

L&i giadi. Taco AD 1L DC, BC 1 DC.

Suy ra AD // BC nén ABCD la hinh thang
vuéng.

Vi OM L DC nén OM // AD va O la trung
diém AB nén OM la dudng trung binh cla
hinh thang ABCD.

AD +BC

Do d6 SABCD = .DC =OMDC.

C

Vé AE 1 BC = ADC =DCE = AEC = 90°
nén t& giac ADCE la hinh chii nhéat.
= DC=EA.
Lai c6 AEB=90° nén E thudc nlia dudng
tron (O) duong kinh AB.
Tu dé tacod
Sagcp =AEOM<ABOM=2RR = 2R?
(khéng déi).
Déng thic xay ra khi va chi khi AE la dudng
kinh cla (O; R) khi d6 OM L AB tai O
& M la diém chinh gilta cGia cung AB.
Bai toan 7. Cho duong tron (O; R), BC la
day cung c6 dinh (BC#2R). A la diém
chuyén déng trén cung 16n BC. Xac dinh vi
tri cGla A dé chu vi tam giac ABC 16n nhat.
Loi giai. Trén tia d6i cha tia AB lay D sao
cho AD = AC. Ta c6 AADC can tai A nén
BDC = BAC _ 1

2 4
Ma BC c6 dinh, suy ra D thudéc cung chita
géc a dung trén doan thang BC.

D

()

Goi Pagc la chu vi ctia tam giac ABC.

Ta c6 Pagc = AB + AC + BC (BC khéng déi)
I6n nhat

< AB + AC = AB + AD = BD dat gia tri I16n
nhat hay BD la dudng kinh clGa cung chiia
goc nbi trén. Khi do

BCD =90° = ACB + ACD = ABC + ADC,

Ma ACD = ADC (vi AC = AD).

Do d6 ABC =ACB < sd AB=sd AC.

Suy ra A la diém chinh gilta clla cung 16n
BC.

4. S{r dung bat ding thirc dai s6

Bai toan 8. Cho M la diém di dong trén nlia
duong tron (O; R) dudng kinh AB. Xac dinh
vi tri diém M dé MA ++/3MB dat gia tri 16n
nhat.

dBC = o (khong ddi).



L&i giai. Tam giac AMB c6 AMB =90° nén
theo dinh li Pythagoras ta c6
MAZ + MBZ = AB? = 4R?.

M

A 0] B
Ap dung bat déng thiic Bunyakovsky ta c6
MA ++/3.MB =|MA ++/3.MB|

<\J(1+3)(MA2 + MB2) =4.4R? = 4R.
Déng thiic xay ra khi va chi khi

MA 1 tan30° < ABM = 30°.
MB

J3
Vay MA ++/3MB dat gia tri 16n nhat khi M

thudc cung AB sao cho sdMA = 60°.
Bai toan 9. Cho diém M di dong trén doan
thdng AB c6 d6 dai béng a khong ddi. Trén
nlra mat phang bd chita AB, vé cac tam giac
déu AMC va BMD. Xac dinh vi tri cia M dé
téng dién tich cac tam giac AMC va BMD la
nho nhat.
L&i gidi. Dat MA =x, MB =y. Ta cb

x2/3 y2\/3
Sgmp =, —

D

Samc =

A X M y B
Do d6

NP

Samc +Semp = —(x% +y?)

L3 (x+9)? V8 o

4 2 8
Déng thic xay ra khi va chi khi x = y khi d6
M 13 trung diém cla AB.

VAy Sauc + Semp NG nhat bing gaz khi M

la trung diém ctia doan thang AB.

Bai toan 10. Cho hinh vuong ABCD c6 canh
bang 12 cm, E la trung diém cta CD, diém F
thuéc canh BC sao cho CF = 4 cm. Cac
diém G va H theo th tu di chuyén trén cac
canh AB va AD sao cho GH // EF. Xac dinh
vi tri cla diém G sao cho ti giac EFGH cé
dién tich 16n nhat. Tinh dién tich 16n nhat do.

L&i giai.

A 12 —x GxB

D 6 E 6 C
batBG =xthiAG =12 - x.
Vi EF // GH nén AGAH « AECF (g.9).
Suyra
AH AG
—_——
CF CE 4 6
:>DH:AD—AH:4+§X.Tacé

ﬁ=12_X:>AH=8—§x

SEFGH = SABCD - SAGH - SBFG_ SCEF_ SDHE

=144—%.[8—§x](12—x)—4x—12—(12 + 2X)
=144—48+8x—%x2 —Bx —24

:—%xz+2x+72:—%(x—3)2+75ﬁ75.

Déng thic xay ra khi va chi khi x = 3 hay
diém G nam trén canh AB sao cho BG =3 cm.
Vay t(r giac EFGH c6 dién tich 16n nhat bang
75 cm?,

Bai tap tu luyén

Bai 1. Cho tam giac ABC can (AB = AC).
L&y diém D trén canh BC (D khac B,C). Goi
ry,fo 1an lugt 1a ban kinh dudng tron ndi ti€p
tam giac ABD va ACD. Xac dinh vi tri ciia D
dé tich r,r, dat gia tri 16n nhat.

Bai 2. Cho hinh vuéng ABCD c6 AB = 6m,
diém E nam trén canh AB sao cho AE = 2m.
Xac dinh vi tri diém F trén canh BC sao cho
hinh thang EFGH (G thubéc canh CD, H
thudéc canh AB va EH // GF // BD) c6 dién
tich 16n nhat. Tinh dién tich 16n nhat do.
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MOT SO UNG DUNG CUA
BAT DANG THUC MINKOWSKI

BUI MINH TRUNG
Trudng THCS My Long Nam, Cau Ngang, Tra Vinh

Bat ding thitc Minkowski: Cho hai day s6
thuc (a,, a,, ..., a,) va (by, b,, ..., b,) thi ta

luén c6 \/a12 +b12 +\/a§ + b% +....+\/aﬁ +bﬁ

2\/(a1 +ap +...+an)2 +(bg + by +...+bn)2.
Né&u b, b,, ..., b, khac 0 thi d&ng thiic xay ra

M_22_  _2n pg déng thic nay c6
by by b,
thé ching minh bang hinh hoc nhd céng thic
tinh khoang cach giita hai diém trén mat
phéng toa d6. Dusi day la mét sé (ng dung
clia bat dang thic trén.
1. St dung bat ding thic Minkowski dé
giai phuong trinh
Bai toan 1. Giai phuaong trinh
Jx2 £12x + 61+ 4/x2 —14x +113 =/338. (1)
L&i gidi. DKXD

X2 +12x+6120 o (X +6)° +25>0

x> —14x+11320 |(x-7)?>+64>0.
Do d6 phuong trinh xac dinh vGi moi sé thuc x.
Phuong trinh da cho tuong duong véi
Jx+6)% +52 +/(7 —x)? +82 =/338.
Ap dung bat dang thiic Minkowski ta dudc

VT(1) = J(x + 6)2 + 52 + /(7 - x)? + 82

khi

> \J(x+6+7-x) + (5+8)% =+/338 = VP(1).
Déng thiic xay ra khi (x +6).8 =5(7 - x)

= x=-1.

Do d6 x=-1 la nghiém duy nhat cla
phuadng trinh.

Bai toan 2. Giai phuong trinh
\/8x2—16x+10+\/2x2—4x+4
=7 -x2 +2x. (1)
L&i giai. DKXD
8x2-16x+10=0  [8(x—-1)2+2>0
2x% —4x+4>0 <12(x-12+220

7-x%2+2x>0 (x-1°<8

s1-242 <x<1+2J2.
Phuong trinh (1) tuong duong véi

J@x =12 +(3-2%)2 ++/(2- %)% + x2
={8-(x-12. (2)

Ap dung bat d&ng thiic Minkowski ta dugc
J@x =12 +(3-2x)2 +/(2-x) +x2

> J(@x =1+ 2= x)? +(3 - 2% + X)?

—V2x2 — 4x +10 =y/2(x 1% + 8 > /8. (3)
Tir (2) va (3) ta c6

J8-(x-1%>/8=8-(x-12>8
12

(x -

0

X =
& 9 9 & X =
22X —x=2X“-7x+6

(Théa man DKXD).
Vay x = 1 la nghiém duy nhat cla phuong
trinh.



2. Sir dung bat ding thic Minkowski dé
giai hé phuong trinh
Bai toan 3. Giai hé phuong trinh

x2 + Xy + y2 =12

\/x2 -X+1 +\/y2 —y+1=23.

Loi giai. Ap dung bat dang thiic Minkowski
ta co

\/X2—X+’|+\/y2—y+1
KGR R
ZJ@LX f(ﬂ@f
2 2 2 2
=P axy+y? =12 =243,

DPéng thiic xay ra khix=y = 2.
Vay nghiém clia hé 1a (x ; y) = (2 ; 2).
Bai toan 4. Giai hé phu’dng trinh

X2 +y+/ — 5\/_

X—\y—-2=2.

L&i gidi. DKXD x>2; y > 2.

Tacéx+l:£+l+3_xzzf§.l+£:§_
x 4 x 4 4 x 4 2

Tuong tu y+12§.
y 2

Ap dung bat d&ng thiic Minkowski ta c6

2 2
\/x2+y2 + l+i2\/£x+lj +[y+1j
2.2
X“y X y

5% (5)° 52
> — | +| = = —,

2 2 2
DPéng thic xay ra khix =y = 2.
Thay vao phuong trinh th( hai thdy thda
man.
Vay nghiém cla héla (x;y) =

(2;2).

3. Si dung bat ding thirc Minkowski dé

chitng minh bat dang thirc

Bai toan 5. Cho x, y, z la cac sé thuc duang.
Chimg minh rang

2

\/xz—xy+y2 +\/y2—yz+z2 2\/22+zx+x :

L&i giai. Ap dung bat dang thiic Minkowski

ta co \/xz—xy+y2 +\/y2—yz+z2

AT )

ZJ@&

X z
2 2
=NzZ% +zx+ X2.
Bai toan 6. Cho cac sé thuc duong a, b, ¢
thda méan ab + bc + ca = abc. Chiing minh
rang

2 2 2 2 2 2
\/b +2a +\/c +2b +\/a +2c > 3.
ab bc ca

Loi giai. TU gia thiét ta suy ra 1+1+1:1.
a b c
Ap dung bat d&ng thiic Minkowski ta c6
Vb2 + 222 . NP . Va2 + 2¢2
ab bc ca

_\/L+£ \/L+£+\/L+£
a2 b2 b2 ¢ c? a2
2
(1 1}2 V2 42 1 2
> |l—4+=| +| —+—| + | —+—
a b b C 02 az
2
(1 1 1]2 2 V2 2
> |l —4+—4—=] 4| —+—4+—
a b c¢ a b c
a b c¢

=3.1=4/3.

Déng thiic xay rakhia=b=c=3.
Bai toan 7. Cho x, y, z la cac s6 thuc duong
va X +Yy+z<1. Chlng minh rang

P:\/x2+i+ y + 12+\/22+122x/8_2.
X y z

N




Loi giai. Ap dung bat dang thiic Minkowski

ta co

P=\/x2+i2+ y2+i2+\/22+i2
X y z

2
2\/(x+y+z)2+[l+l+lj (0

X y z
Mat khac ap dung bat ddng thic AM -GM ta c6

2
(x+y+z)2+(l+l+lj
X y z

2
=81(x+y+z)2+[1+1+1) ~80(x +Yy +2)?
X 'y z

1 1 1Y
>2 81.(x+y+z)2.(—+—+—J -80.1

Xy z

:2.9(x+y+z)(l+l+1]—80
X y z

>2.9.9-80=82.
Thay vao (1) ta dugc

P=\/X2+i+\/y2+i+\/22+12\/8_2.
2 y2 2

X A

DPéng thic xay rakhi x=y=z= %

4. Sir dung bat ding thic Minkowski dé

tim cuc tri cia mét biéu thuc dai sé
Bai toan 8. Tim gia tri nhd nhat cla biéu

thic P =2y9x2 — 6x +2 +3v4x2 +4x + 2.
Loi giai. Ap dung bat dang thiic Minkowski

tacod P=2vIx2 —6x+2 +3v4x2 +4x +2

= \J(2-6x)2 +22 + |/(6x+3)? +32

>\J(2-6x +6x+3)2 +(2+3)2 =52.
Dang thiic xay ra khi 2-6x _2 L y-0
6x+3 3

Vay P =52 khix=0.

Bai toan 9. Cho a, b, c la cac s6 thuc bat ki.
Tim gia tri nhd nhét cla biéu thic

Pz\/a2+(1—b)2 +\/b2+(1—c)2+\/02+(1—a)2.
L&i giai. Ap dung bat dang thiic Minkowski
ta co
P=va2+(1-b)2 +b2 + (1-c) +/c2 + (1-a)?
>J@a+b+c? +(3-a-b—c)2.
Mat khac ta c6
(a+b+c)2+(3—a—b—c)2
=2(a+b+c)2 -6(a+b+c)+9

9.9

32
=2|a+b+c——=| +=2—.
( 2] 2 2

DPéng thiic xay rakhi a=b=c=

32

Vay Ppin=—— khia=b=c=

I\)I—\ l\)l_x

Bai toan 10. Cho a, b la cac s6 thuc thoa

man (a+2)(b+2):§. Tim gia tri nho nhéat

clia bidu thic F =v1+a% +14 b,
L&i gidi. Theo gia thiét ta c6
(a+2)(b+2):27f5<:> ab+ 2a+2b:%.
Ta lai co
a2 +b?

> ab: 2a2 +%223; 2b2 +%22b.

Cong Vvé& véi vé& cac bat dang thiic trén ta cé
a +b?

+2a2+2b2+12ab+2a+2b:%

5a2 5b% 5

=2 = > a%4p?>
2 2
Ap dung bat dang thirc Minkowski ta c6
F=v1+a* +V14b% =12+ (a2)2 + {12 + (b?)2
2

>\/(1+1 ) +(a® +b?)? % ‘/_
Dang thic xay ra khi a=b _E

Vay Fnin =ﬁ khi a:b=%.



TRAN DAU THU MOT TRAM SAU MUOT CHIN

Ngudi thach dau: Nguyén Minh Ha, Ha Néi.
Bai toan thach dau: Cho nita dudng tron tam O, dudng kinh AB. Hai

diém C, D chay trén nlfa dudng tron sao cho COD=90° va
AOC <AOD. Tim vi tri clia C, D sao cho tich AD.BC dat gia tri I16n

nhat.

Th&i han: Trudc ngay 08.3.2019 theo dau buu dién.

Loi giai. Ki hiéu a; 13 diém clGa doi th i,
khéng maét tinh téng quat ta gia sl a, < a, <
..<a,.
Vi a,1a cac s6 tu nhién do d6
To=a,-a;=(a, -
(a;—a))=2n-1.
Ta ki hiéu aTb la déi a thang déi b, aHb Ia
ddi a hoa doi b.

V6i n = 2: C6 mot tran dau duy nhat 2T1
=a=0,a,=3=>T,=3.

an—1) + (an—1 - an—2) Tt

Véi n = 3: Xét cac kha nang thi khong co
a;—a,=1=T;2>3, T, =3 néu 3T1, 3H2,
2H1 (a,=1,a,=2,a;=4).

VGin=4:T,=3. Vidu 4T3, 4H2, 4H1,
3H2, 3T1, 2H1 (a, =2, a,= 3, a; = 4, a, = 5).

Gia st n > 4 va c6 mot két qua dau cho n
d6imaa,=n-2,a,=n-1,...,a,=2n-3.
Bay giG ta c6 doi th(r n + 1 vGi cac két qua thi
dau: (n + N)Tn, (n = HT(n + 1), (N =2)T(n + 1),

(TTT2 s6 202)
(n+NDT(n-3), n—=4)T(n+1), (n-5T(n+ 1),

Né&u n = 3k thi diém cta cac doi thi 1, 2,
3,..,n+1tuonginglan-1,n+2,n,n+4,
n+5n+3,...2n-2,2n-1,2n-3, n+ 1
khi két qua cutia doi thr (n + 1) véi ba doéi 1, 2,
3la(n+1)T3,2T(n + 1), TH(n + 1).

Néu n = 3k + 1, két qua tuong ing n — 1,
n+2,n+3,n+1,n+5,...,2n-2,2n -1,
2n - 3, n khi két qua cta doéi thi (n + 1) vGi
d6i 1 1a (n + 1)H1.

Néu n = 3k + 2, két qua tuong Gng n + 1, n,
n+3,n+4,n+2,..,2n-2,2n-1, 2n - 3,
n — 1 khi két qua cta doéi th&r (n + 1) véi hai
d6i 1va21a 1T(n + 1), 2H(n + 1).

Ca ba trudng hdp, diém ctia (n + 1) doi déu
la (n + 1) s6 nguyén duong lién ti€épn — 1, n,
n+1,..2n-1.
Nhu vy néu n > 4 gia tri nhd nhat cda T,
bang n — 1, gia tri nhd nhéat ctia T, bang 3, T,
chi c6 mét gia tri bang 3.
Nhan xét. Day |a bai toan t& hop rat hay va
khd, phan hoc sinh Viét Nam hay bi maét
nhiéu diém trong ki thi hoc sinh gidi quéc té.
Cb 4 vd si tham gia tran dau, nhung rat tiéc
khong c6 vo si nao giai dang bai toan nay.
Rat mong & nhiing tran dau sau sé c6 v si
dang quang trong céac tran dau hap dan nhu
thé nay.

NGUYEN MINH BUC
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va khéac 0.

MUA + XUAN=2020.

LE ANH TUAN
(Quynh Luu, Nghé An)

L&i gidi. Do TOANx TOAN = TUOITHO
<9999999 <4000 x4000.

Do d6 T chi c6 thé bang 1, 2, 3.

Mat khac, néu T = 2 thi

TOANX TOAN >2000x 2000 = 4000 000.
Khi d6

TOANX TOAN = 2UOI2HO < 4000000 (vé Ii).
Tuong tu, néu T = 3 thi

TOANx TOAN > 3000 x 3000 = 9000000.
Khi d6

TOANXx TOAN = 3UOI3ZHO <9000000 (vo li).
Do d6 T chi c6 thé bang 1.
Vi.Nx..N=.0vaO=#N,O#1nénN chi
c6 thé bang 2, 3, 4, 7, 8 va O tuong (ing
bang 4, 9, 6, 9, 4.

Néu O > 5 thi

TUOITHO = TOANx TOAN

>1500x1500 =2250000.
=>T22((VoliviT=1).

Suy ra O chi c6 thé bang 4.

V6i O =4thiN=2.

Khido A=3hoacA>5 (ViAzT=1,A=N
=2,A=0=4).

Ta c6 TOANXTOAN =14A2x14A2
>1432x1432=2050624, voliviT =1.

Vay bai toan khéng cé nghiém.

camm K 48

Hay thay cac chir cai bdi cac
chir s8, biét cac chi khac nhau
biéu dién cac chir s& khac nhau

— HAPPY NEW YEAR —

Yy Kl 46 (TTT2 6 202)

Nhan xét. C6 nhiéu ban gUi I6i giai

vé tda soan. Tuy nhién da s6 cac
HongHA®  ban 18p luan chua thuc su gay gon.
Nhiéu ban dua ra 16i gidi qua van tat, trong khi
moét s6 ban lai gidi qua dai dong. Cac ban
sau day cé I6i giai dung va dudc thudng ki
nay: Poan Minh Puc, 7TA, THCS Hoang Xuan
Han, BUc Tho; Trdan Minh Hoang, TE, THCS
Nguyén Trai, Nghi Xuan, Ha Tinh; Nguyén
Manh Hung, 9A3, THCS Gidy Phong Chau,
Phu Ninh; D6 Ngoc Tién, 7A3, THCS Lam
Thao, Ld&m Thao, PhG Tho; Trédn Trung
Phuc, 8A4, THCS Ngb Gia Tu, Hong Bang,
Hai Phong.

TTT

22)



Nam hoc 2018 - 2019
Mon thi: Toan
Thai gian lam bai: 150 phuat

(4,0 diém)
(1,08—2—25j :; 0,8:[i.1,25j
1) Cho biéu thiic A = z 5 vaB= 5 +(1,2.0,5):0,8
6-—-3,25|.2— 0,64 -—
9 17 17
Tinh A + 3B.
2) Cho S=L+L+L+...+;. So sanh S véi ﬂ
3.7 711 1115 2019.2023 6068
(4,0 diém)
Tim cac s6 nguyén x, y thda man:
1) (2x - 1)*:9=49; 2) 3* + 32 =810;
3)2—X—Z:1; 4)80 :x;56 :xvax=3.
3 y 3
(3,0 diém)

1) Cho A =5+ 5%+ 5%+ ... + 52 Chiing té rang 4A + 5 1a s6 chinh phuong.
2) Chiing t6 rang v6i moi s8 tu nhién n thi 3n + 2 va 5n + 3 14 hai s6 nguyén t6 cling nhau.
(2,0 diém)

1) Cho phan sé P = % Tim s6 nguyén x dé P ¢ gia tri I6n nhat. Tim gia tri 16n nhat do.
X —
2) Hay chia s6 36 thanh ba sé a, b, ¢ sao cho %=% va b =%.
c

(6,0 diém)
1) Cho diém O nam trén dudng thang xy. Trén tia Ox lay diém M sao cho OM = 1 cm. Trén tia
Oy lay hai diém N va P sao cho ON =1 cm, OP = 3 cm.
a) Ching t rang diém N Ia trung diém clia doan thang MP.
b) Trén tia d6i cGa tia My 1y diém Q sao cho MQ = 2 cm. Tim trung diém clia cac doan thang
PQ, MN, NQ? Giai thich vi sao?
2) Cho hai tia Ox va Oy d6i nhau. Trén cing mét nlra mét phang bd 1a dudng thang xy, vé cac
tia OA, OB, OC sao cho xOA =45°; xOB =80°; yOC = 65°.
a) Tia OA c0 la tia phan giac clia géc xOB khong? Vi sao?
b) Chiing t réng tia OB Ia tia phan giac clia gbc AOC.
c) Vé tiép 2016 tia géc O trong d6 khéng co hai tia ndo triing nhau k& ca cac tia da cho. Héi co
tat ca bao nhiéu goc dudc tao thanh?

(1,0 diém)
L6p 6A c6 45 hoc sinh lam bai kiém tra mén Toan khéng c6 ai bi diém dudi 2 va chi cé hai ban
dugc diém 10. Chling 6 réng it nhat ciing tim dudc 6 hoc sinh cé diém kiém tra bang nhau.
Biét rang diém kiém tra 1a s6 tu nhién tir 0 dén 10.

)



PE THI KHAO SAT CHON HOC SINH GIOI LOP 7

HUYEN XUAN TRUONG, TINH NAM DINH

Nam hoc 2018 - 2019
Mon thi: Toan
Thaoi gian lam bai: 120 phuat
Bai 1. (6,0 diém)
0,375-0,3 + 3 + 3
’ 11 12 +1,5+1—0,75
5 5 5

-0,625+0,56-—-— 25+—--125
11 12 3

1) Tinh gia tri clia biéu thiic A =

2) Tim x, biét: ‘——x

Beb
J49

3) Tim s6 nguyén x, biét: e <|x

Bai 2. (3,0 diém)
Cho x va y la hai dai lugng ti 1& nghich. Goi x, va X, 1a hai gia tri tuong (g cla x; y, va y, la
hai gia tri tuong Gng clay.
a) Tinh x, vay,, biét 2x, = 5y, va 2x, — 3y, = 12.
b) Tinh y;, biét x, = 2x, va y, = 10.
Bai 3. (4,0 diém)
Cho tam giac ABC vuéng tai A c6 AB < AC. K& AH vuéng géc vé6i BC (H € BC). Lay diém D
trén AC sao cho AD = AB. Ké DE va DK lan luct vuéng goc véi BC va AH (E € BC, K € AH).
a) So sanh d6 dai BH va AK.
b) Tinh sé do goc HAE.
Bai 4. (4,0 diém)
Cho tam giac ABC c6 B =45°; C=15° Trén tia d6i cda tia AB 14y hai diém M, D sao cho
BA = AM = MD. Ké DE vudng goc v6i AC tai E.
a) Ching minh rang tam giac AME déu.
b) Chimg minh rang EC = ED.
Bai 5. (3,0 diém)
Cap s6 (x ; y) nao thda man dang thiic sau: 3**'.7¥ = 9.21¥?

,']:0

S)le)y



DE THI OLYMPIC LOP 8
QUAN HOANG MAI, TP. HA NOI

Nam hoc 2018 - 2019
Mon thi: Toan
Thai gian lam bai: 150 phuat

Bai 1. (4,0 diém)
1) Choa,b,cthbamdna-b=4vab-c=-2.
a? +b%+c?—ab-bc-ca

a’?-c?-2ab+2c
2) Cho S=2*"+2%""4 1 vGi n la s6 nguyén duong. Chiing minh rang S : 7.
Bai 2. (5,0 diém)
1) Giai phuong trinh (12x + 7)? (3x + 2)(2x + 1) = 3.
2) Tim céac s6 nguyén duong x, y thda man x%y + 4xy + 4y = 162x + 162,
Bai 3. (3,0 diém)
Cho x, y la cac s6 duong thda man x* + y* + 6xy = 8.
1) Chiing minh x +y = 2.

Tinh gia tri clia biéu thic T =

1
+—.
X2 +y2 Xy

2) Tim gia tri nhd nhat clia biéu thic A =

Bai 4. (6,0 diém)

Cho tam giac ABC nhon (AB < AC) c6 H Ia truc tdm. Qua A ké cac dudng thdng song song
v8i BH va CH tao v6i cac dudng thdng nay hinh binh hanh AEHF (AE // BH).

1) Chiing minh AEHA « AABC.

2) Ké trung tuyén AM cuia tam giac ABC. Chiing minh AM L EF.

3) Ké HI vuéng goéc véi AM tai |. Chiing minh MC? = MI.MA.

Bai 5. (2,0 diém)

M6t gidi bong chuyén cé 9 doéi béng tham gia thi ddu vong tron mét lugt, méi tran d&u chi c6
k&t quéa thang hoac thua (hai déi bat ki chi thi ddu véi nhau dang mét tran). Biét doi thir nhat
thang a, tran va thua b, tran, doi th(t hai thang a, tran va thua b, tran, ..., déi thi chin thang a,

tran va thua b, trdn. Ching minh rang a12 + a% +ot ag = b12 + bg +ot bg.




THU SUC TRUOC Ki THI VAO 10 THPT CHUYEN

Nam hoc 2020 - 2021
Mon thi: Toan
Thai gian lam bai: 150 phuat

NGUYEN BUC TAN

Bai 1. (2 diém)
1) Cho a=x+1, b:y+1, c=xy+i. Tinh gia tri cGa biéu thiic M = a2 + b2 + ¢ — abc.
X y Xy

2) Giai phuong trinh nghiém nguyén (2x + y)* + 2019y° = x%°.
Bai 2. (2 diém)
(x=2y)(y* —4y) = -2

1) Giai hé phugong trinh
X — y2 +2y=-3.

2) Cho phuong trinh x? + (2m — 1)x — 5m — 8 = 0 (m |a tham s8). Tim m dé& phuong trinh ¢c6 hai
nghiém x,, X, thda man x, — x, = X,2.
Bai 3. (2 diém)

1) Cho a, b 1a hai sé hiiu ti khac 0 thda man a® + b® = 2a?b?. Chimg minh rang ‘/1—% la s6
a

hiu ti.

2) Cho tam giac ABC ndi ti€p dudng tron (O).
Tia phan giac cla goc A cat dudng tron (O) tai
D. Chiing minh rang AB + AC < 2AD.

Bai 4. (2 diém)

Cho diém A ndm ngoai dudng tron (O). V& hai
tiép tuyén AB, AC véi dudng tron (O) (B, C la
cac tiép diém). AO cat dudng tron (O) tai D, E
(D nam gilra A va E). Mot dudng thang thay déi
qua A cat duang tron (O) tai M, N (M thudc cung
BD). Ching minh rang tdm | cla dudng tron
ngoai ti€p tam giac OMN thudéc mét dudng co
dinh va cac dudng thdng BC, DN, ME déng quy.
Bai 5. (2 diém)

1) Cho a, b, ¢ théa man a? + b? + ¢>= 2. Tim gia
tri 16n nhat va gia tri nhd nhat cla biéu thic
M=a+b+c—-abc.

2) Trong mét hinh vuéng cé canh bang 1, dat
2019 dudng tron, mbi dudng tron cé dudng kinh

bang % Ching minh rang tén tai mét dudng

thdng giao véi it nhat 1010 dudng tron.



HUONG DAN GIAI BE THI
THU SUC TRUGC KI THI VAO 10 THPT CHUYEN

Nam hoc 2020 - 2021
Mon thi: Toan
(Pé dang trén TTT2 s6 203)

Bai 1. 1) L + L + L = 4
a+b b+c c+a a+b+c
c a b
+ + =1
a+b b+c c+a
:4a+b+®( °C 2y b ]:a+b+c
a+b b+c c+a
a2 b2 c2
= + + =0.
b+tc c+a a+b
2 2 2
Do d6 M=3| 2—+ b & +2(b-c
b+c c+a a+b

+c—a+a-b)=0.

2) %k Xét p = 2 ta c6 p* + 59 = 63 cb6 6 udc
duongla1; 3;7;9; 21; 63.

sk Xét p = 3 ta co p? + 59 = 68 ¢c6 6 udc duang
[a1;2;4;17; 34; 68.

sk Xét p > 3. Ta ¢6 p? la s6 chinh phudng 1é
nén p? chia 3 du 1 va chia 4 du 1, tr d6 p? + 59
chia hét cho 3 va 4 hay p? + 59 chia hét cho
12. Suy ra p? + 59 ¢6 nhiéu hon 6 udc duong.
Vay p=2 hoac p =3.

-
-

><

13
Bai2.1) ( —] 1+x

-

2) (X* + 4x — 12)(x* + 12x + 20) = m. (1)
Phuong trinh (1) tuong duong vGi
(x—2)(x+6)(x+2)(x+10) =
& (X2 +8x + 12)(x* + 8x — 20) =
Patt=x*+8x+16=(x+4)*>0.
Phuang trinh tré thanh (t — 4)(t — 36) =
& tP-40t+144 -m=0. (2)
(1) c6 4 nghiém phan biét khi (2) c6 hai
nghiém duong phan biét
AN'=256+m>0
<1S=40>0
P=144-m>0

Bai3.1)3(ab+bc+ca)’<(a+b+c)?<9.
bc < bc

\/a2+3 _\/a2+ab+bc+ca

& 256 <m<144.

Do do6

_ bc <b_c[ 1,1 ]
(a+b)a+c) 2la+b a+c)

Tuong tu

ca ca[ 1 1 j
<= —+ :
/bz 3 2\b+c b+a

ab ab( 1 1 j
<— + :
2.3 2\c+b c+a

Cong V& VvGi vé& cac bat dang thic trén ta

dugc mM<2iR,03 Déng thic xay ra
2 2 2 2

khia=b=c=1.

Vay MmaX:E@a:b:c:L

@)



1 N 7b+3c
a3(7b+3c) 100bc
- 1 '7b +3c _ i

a3(7b+3c) 100bc  5a

:>;>i_L_ 3

2) Tacd

1 S 1 7 3

b3(7c+3a) 5b 100a 100c’

1 1 7 3

c3(7a+3b) 5¢ 100b 100a’

Cong vé& vai vé& cac bat dang thic trén ta duoc
1 1 1

3 + +
a”(7b + 3c)

b3(7c +3a) c3(7a + 3b)

10la b ¢

Pang thtc xayrakhia=b=c=1.

Dé& chiing minh dugc OA vuéng géc Vi
EF nén OA la trung truc clia PQ ti d6 suy ra
tam giac APQ can tai A.
TG giac ACDF ndi ti€p
— BFD =ACB=AQM. Suy ra tr giac AQVF
noi ti€p nén AMQ = AFQ.
T giac BCEF ndi tiép nén AFQ = ACB.
Tu d6 suy ra
AMQ = AFQ = ACB = AQM = AAMQ can tai
A hay AM = AQ.
Tuong ty AANP cén tai A hay AN = AP.
Két hgp vGi AAPQ can tai A ta c6 AM = AN =
AP = AQ.
Vay M, N, P, Q cung thudc dudng tron tam A.

1)Pbatn=3k+r (ke N;re {0; 1; 2}).

Tacd5"+4=5%"1+4

= 5(125— 1) + 5" + 4.

Ma 125 — 1 chia hét cho 125 — 1 =124 nén
125 — 1 chia hét cho 31.

Laicore {0;1;2}nén 5 + 4 € {5; 9; 29}.

Vay 5" + 4 chia cho 31 du 5 hoac 9 hoac 29.

2) Taco 673 + 673 + 673 = 2019;

367 + 367 + 367 = 1101.

Do vay ta t6 mau céac dinh clia da giac bang
hai mau dd va xanh: T6 mau do néu tai dinh
do6 ghi s6 673, t6 mau xanh néu dinh d6 ghi
s6 367. Bai toan gidi xong néu chimg minh
dugc ton tai ba dinh cla da giac 1a ba dinh
clla moét tam giac can, ba dinh nay té clng
mau.

Thét vay: Vi da giac déu c6 2019 dinh 12 s6 1&
nén ton tai hai dinh ké nhau dudc t6 cling
mau, goi hai dinh d6 la A va B. Da giac nay
con ¢6 dinh C ndm trén dudng trung truc cla
AB.

s Néu C cung mau véi A va B thi tam giac
ABC la tam giac can c6 ba dinh t6 cing mau.

sk Néu C khac mau véi A va B, ta xét dinh D
ké vGi dinh A (D khac B), dinh E ké véi dinh B
(E khac A). Néu D, E khac mau véi A va B thi
tam giac DCE la tam giac can c6 ba dinh t6
cing mau, néu c6 it nhat mét trong hai dinh D
hodc E ciing mau véi A va B, chdng han D thi
tam giac ADB can c6 ba dinh cling mau.

Nhu vay tén tai ba dinh cha da giac la ba dinh
cla mot tam giac can, ba dinh nay dugc t6
cung mau.
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SU DUNG TINH cﬂf\"r CUA HAM SO
BAC NHAT DE GIAI TOAN

THAI NHAT PHUGONG (Khénh Hoa)

inh chét cda ham s6 béc nhét, dac biét
Tlé tinh chat déng bién hay nghich bién
dugc st dung dé€ gidi nhiéu bai toan
kha hiéu qua. Chung ta nhac lai tinh chét
quan trong nay.
Tinh chat cia ham sé bac nhat
Ham s6 bac nhat y = ax + b (a # 0) dong

bién trén R néu a > 0 va nghich bién trén R

néu a<O0.
Hé qua: Xéthamso y=f(x)=ax+b (a=0),
vx e [a,B].
2 N&u (o) >0 va f(8)>0 thi f(x)= 0.
2 N&u (o) <0 va f()<0 thi f(x)<O0.
# Néu ham s6 y=f(x) dong bién hoac
nghich bién trén tap xac dinh D ma
f(or) =f(B) vbia, pe D thio=p.
Mét sé bai toan ap dung
Bai toan 1. Cho ham sé bac nhat y = f(x) =
(6m — m? — 10)x + m (m la hang sé). Hay so
sanh f(A) va f(B) vGi
A =+/2016 ++/2018 ++/2020;
B =+/2013 ++/2015 ++/2026.
Lai giai. Ta c6 +/2016 —+/2013
_ 3 N 3 _
V2016 ++/2013 ~ /2020 ++/2026 '
/2018 —+/2015
_ 3 S 3
V2018 +4/2015 ~ 42020 ++/2026

Do doé

J2016 —+/2013 ++/2018 —+/2015

> 6 =/2026 —+/2020
2020 ++/2026

= A>B.

Ham sd bac nhat y = f(x) = (6m — m? —10)x +
mcohésGa=6m-m?-10=—(m-3)>°-1<0

nén f(x) nghich bién trén tap R.
Tir d6 suy ra f(A) < f(B).
Bai toan 2. Ching minh v6i m < -3 va

—3SX<% thi x> —2(m + 2)x + m < 0.

Loi gidi. Vi -3<x <% nén -2x + 1> 0.

Suy ra ham s6 béac nhat f(m) = (=2x + 1)m +
x? — 4x doéng bién.

Do d6 f(m) < f(=3) = (=2 + 1)(=3) + X2 — 4x
=(x-1)(x+3)<0

hay x? — 2(m + 2)x + m < 0 (dpcm).

Bai toan 3. Cho x, y, z la cac s6 thuc khong
am théa mén x + y + z = 1. Chiing minh rang

3

x3 +y3+23

15
+ —Xyz = —.
4 2=y

L&i giai. Bat d&ng thiic da cho tuong duong

vai (x + y)3 - 3xy(x+vy)+ z3 +175xy22%

= (1—z)3 —3xy(1—z)+z3 +§xyz 2%



= gz—1 xy+22—z+120.
4 4

X+ 2 1—z2
Détt=xy:0sts£ yj =( )

2 2

Xétf(t):(gz—1jt+zz—z+l.
4 4
Néu z=£th‘|
9
2
f(t) = Ay _4, 11
9 9 4 324

(5T e v -ent

:%(32—1)2 >0 (Doz>0).

Do d6 f(t)>0 (dpcm).
Bai toan 4. Cho 0 < x, y, z, t < 1. Chlng
minh réng
X+y+z+t+(1-x(1-y)(1-2) (1 -1t =>1.
Lai giai. Xét ham s6 f(x) = [1 - (1 - y)(1 -
2)(1-tx+y+z+t+(1-y)(1 -2)(1 -1).
Néu 1-(1-y)(1-2)(1-t)=0 thi
fX)=y+z+t+1>1.
Néu1-(1-y)(1-2)(1-1=0thi f(x) la
ham sé bac nhat c6 f(0) =y +z +t+ (1 - y)(1
-z2(1-t)=1+yz+yt+zt(1 —-y) >1.
va f()=1+y+z+t>1.
Do d6 f(x)>1 (dpcm).
Bai toan 5. Tim cac s x, y, z € [0; 1] thda
man X+y+z—(Xy +yz+zx) =1.
L&i gidi. Xét ham s6
fxX)=(1-y-z)x+y+z-yz-1.
Néu 1-y-z=0 thi f(x)=-yz<0.

N&u 1-y—-z#0 thi f(x) la ham s bac
nhat c6 f(1) = -yz < 0;
fO)=y+z-yz-1=—(1-y)(1-2) <0.

Do d6 f(x)<0.

DPéng thic xay ra khi trong ba s6 x, y, z ¢6
mot s6 bang 0, mét s6 bang 1 va mot sé thy
y thudc [0;1].

vay (x, Y, 2)
e [0: 1].

Bai toan 6. Cho cac s6 thuc x, y, z khong
am théa man x + y + z = 3. Tim gia tri nho
nhat clia A = x? + y? + 2% + xyz.

Loi gidi. Ta co

= (0; 1; m) va cac hoan vi véi m

A—4:(x+y)2—2xy+22+xyz—4
=(3-2)%-2xy + 2% + xyz— 4
=(z—2)xy+222—6z+5.

Dat t=xy,suyra

(452 (%

Xét ham s6 f(t) = (z - 2)t + 2z° - 6z + 5.
Néu z =2 thi f(t)=1>0.
N&u z#2 thi f(t) Ia ham s6 bac nhat c6

0<t

2
f(O):222—62+5:2£z—%j +%>o;

2 2
f[(3_zj ]z(z—Z)(3_Zj +222-6z+5
2 2

=%(z—1)2(z+2)20 (Do z > 0).

Do do f(t)>0=> A>4.

Déang thic xay ra khi va chikhix=y=z=1.
Vay Anin=4 khix=y=z=1.

Bai toan 7. Giai phuong trinh

5x — 24/x2 —6xX + 9 = 5v/2x + 1
—242% +10 — 62X +1.

L&i giai. DKXD x > —%.




Phuong trinh da cho tuong dudng véi

5x — 24/(x —3)2 =52x +1-2y/(V2x +1-3)2
& 5x-2|x-3|=5v2x+1-2|+/2x +1-3].
Xét ham sé

3t+6 (t>3)

f(t)=5t-2[t-3| = { _6(t<3)

Suy ra f(t) 1a ham déng bién va phuong trinh
trén c6 dang f(x) = f(v2x +1).

x>0
Do doé x=\/2x+1<:>{

x2 -2x-1=0
e x=1+/2.
Vay phuong trinh c6 nghiém x =1+ V2.
Bai toan 8. Giai phuong trinh
2 _
XH2X8 i yWxe2-2)
-2X+3

L&i giai. DKXD x > -2.
Phuong trinh da cho tuong duong véi
(x=2)(x+4) (x+1)(x-2)

-2x+3

NX+2+2
X=2

& X+4

-2x+3
Tu (1) ta co

(X+4)Wx+2+2)= x+1(
o (Wx+2+2)((x+2)? +2)

=(x=1+2)[(x =12 +2]. (2)

Xétham so f(t) = (t+ 2)( + 2) =t + 22 + 2t + 4.
Vé6it, <t,tacd

(1)~ f(tp) = (1 — 1) + 2(F —t3) + 2(t4—t,)
= (ty— to) (2 +13 +tyty + 2t + 2ty +2)

=%(t1—t2)[t12 + B+ (6 +2l  + )+ A+ ) +4)

=%(t1—t2)[t12 + B+ttt +2) | <0,

X +1

_\/x+2+2'

™

~2x+3)

= f(t4) < f(ty) nén f(t) 1a ham s6 dong bién

va phuong trinh (2) c6 dang f(vx+2)="f(x-1).
Do do6

X =1

X+2=x-1& 2 @x:3+\/ﬁ.
-3x-1=0 2

Da6i chiéu véi diéu kién ta dudc nghiém cla

3+\/_

phuong trinh da cho la x = 2;

Bai tap tu luyén
Bai 1. Cho y=f(x)=(m2 —3m+9)x-m. So

\/_ \/_ \/_j vaf\/§+\/§+\/7).

Bai 2. Cho m < 1; x > 1. Chiing minh rang
-2B8m-1)x+m+3=>0.

Bai 3. Cho cac s6 thuc X, y, z khéng am thoa

man x +y + z = 1. Chiing minh rang:

sanh f(

a) 5(x% +y2 +z2)<6(x> +y3 + %) +1.
b) 7(xy + yz+ zx) < 2+ 9xyz.

c) x2y+y22+22x£—

27

10
d) x2+y2+22 +xyz > —.
) y yz2 -

Bai 4. Tim x, y, z € [0; 2] thda mén
2(X+y+2)—(xy +yz+2zx)=4.

Bai 5. Cho x, y, z € [0; 1]. Tim gia tri 16n nhat
cla biéu thic P = x3(1 — y) + Y1 - 2)
+ 741 -x).

Bai 6. Giai phuong trinh

3(x — /5% —4) =4/x2 —2x +1
_\/5x-3-25x 4.

N 4

Y
gZ

00 g0 0(

(39
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Bai 1(202). Cho A =5n?+ 10n + 601, véi n la
s6 tu nhién. Tim gia tri nhd nhat cta téng cac
chirsé cla A.

L&i gidi. Vi n 1a s6 tu nhién nén A chia 5 du 1.
Do d6 A # 10 (v6i k € N') va A > 1 nén téng

cac chir s6 cha A I6n hon 1.
Véin=28thiA=5.82+10.8 + 601 = 1001.
Vay gia tri nhd nhat cla téng cac chii s6 cla
s6Alaz2.
Nhan xét. Cac ban sau ¢ 1Gi gidi tét: Lé Van
Quang Hiéu, 7D, THCS Ly Nhat Quang, D6
Luong, Nghé An; B4 Ngoc Tién, 7A3, THCS
Lam Thao, Ladm Thao, Pha Tho; Duong
Trung Quéc, 6D, THCS Lap Thach, Lap
Thach; Nguyén Huy Hoang Son, 6A2, THCS
Yén Lac, Yén Lac, Vinh Phuc; Lé Phu
Quang, 7D; Tran Minh Hoang, 7TE, THCS
Nguyén Trai, Nghi Xuan, Ha Tinh; Nguyén
Hoang Nhat Nam, 6A12, THCS Vinschool
Times City, Q. Hai Ba Trung; Nguyén Tran
Kién; Hoang Anh Khéi, 7C1, THCS
Archimedes Academy, Q. Cau Gidy, Ha Néi.
PHUNG KIM DUNG
Bai 2(202). Tim cac s6 nguyén X, y, z thda
man
L&i gidi. (Theo I6i gidi cla ban Tr4n Minh
Hoang, 7E, THCS Nguyén Trai, Nghi Xuan,
Ha Tinh).
Ta c6 2018 =2 (mod 9)
— 20182021 = 22921 (4 9).
Mat khac

toan
qua thu

22021_ 92016 55 _ (99224 55 _ 545224 95
— 22021 (_1)224 25 =1.32 =5 (mod 9).

Suy ra 2018202 =5(mod 9). (1)

Vé6i a 1a s6 nguyén thi a chi cé thé c6 dang
9k; 9k + 1; 9k + 2; 9k + 3; 9k * 4, vGi k 1a s6
nguyén.

Do d6 a> =m® (mod 9), v6i m € {0; +1; +2;
13; +4}.

Suy ra a° chia cho 9 chi c6 thé du 0; 1; 8.

Tl d6 suy ra vGi cac s6 nguyén x, y, z thi
X213 2016 | Z2019 _ (671YS o (4672)3 4 (x673)3
chia cho 9 chi c6 thé du 0; 1; 2; 3; 6; 7; 8. (2)
TU (1) va (2) suy ra khéng ton tai cac s6

nguyén X, y, z thda man x?°'® 4 y2016 4 72019
= 20182",

2049
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Nhan xét. Day la bai toan sé hoc kha hay,
mot s6 ban bién déi khéng chinh xac nén
khong dung s6 du khi chia 2018%?" cho 9,
ngoai ban Hoang, cac ban sau co IGi giai t6t:
Lé Van Quang Hiéu, 7D, THCS Ly Nhat
Quang, D6 Luong, Nghé An; Nguyén Huy
Hoang Son, 6A2, THCS Yén Lac, Yén Lac,
Vinh Phac; Nguyén Tran Kién, Nguyén
Quang Minh, Hoang Anh Khéi, 7C1, THCS
Archimedes Academy, Q. Cau Gidy, Ha Néi.

NGUYEN NGOC HAN
Bai 3(202). Viét ngau nhién chin s6 2, 5, 8,
11, 14, 17, 20, 23, 26 vao chin 6 vubéng trong
hinh bén, mbi 6 chita mdt s8. Goi x 1a téng
cac s6 trong 3 hang, y la téng cac sé trong 3
cot, z 1a téng cac sé trong 2 dudng chéo. Dt
S =Xx+Yy+z. Tim gia tri I6n nhat cda S.

Loi giai. Ta thdy t6ng cac s6 trong 3 hang
bang téng cac s6 trong 3 cot va chinh la téng
9 s6 da cho.
Suyrax=y=2+5+8+11+14+17+20 +
23 + 26 = 126.

Dod6b S=x+y+z=252+z.

Vay dé S 16n nhat thi z phai 16n nhat.

Khi tinh téng cac s6 & hai dudng chéo thi s6
& 6 chinh gilta dugdc tinh 2 14n nén dé z 16n
nhat thi s6 & 6 chinh gilta phai la s6 16n nhat
trong 9 s6 da cho nén s6 d6 la 26.

Céc s6 con lai nam trén hai dudng chéo phai
la 14, 17, 20, 23.

Do d6 z,,, =14 + 17 + 20 + 23 + 26 + 26
=126.

VAy S, = 252 + 126 = 378.

Hinh dugi day minh hoa mét cach dién 9 sé
vao 9 6 vuéng dé S,,= 378.

14 | 11| 23
2 126 5
20 8 | 17

Nhan xét. Da s6 cac ban tham gia gidi dung
bai nay. M6t s6 ban khi tinh z chi tinh s6 & 6
chinh giita mét 14n nén dan dén két qua sai.
Cac ban sau cé I0i giai dung: Pao Quang
Minh, 6A; Duong Trung Quéc, 6D, THCS
Lap Thach, Lap Thach; Bach Thai Son, 7A1,
THCS Vinh Yén, TP. Vinh Yén, Vinh Phuc;
Db Ngoc Tién, 7A3, THCS Lam Thao, Lam
Thao, Pha Tho; Doan Nguyén Vi, 6B,
THCS Nguyén Hién, Nam Truc, Nam Dinh;
Lé Van Quang Hiéu, Nguyén Canh Nam
Khanh, 7D; Lé Khdc Hung, 7A, THCS Ly
Nhat Quang, D6 Luong; Nguyén Ngoc Viét,
7B, THCS bang Thai Mai, TP. Vinh, Nghé
An; Doan Minh Buc, 7TA, THCS Hoang Xuan
Han, H. Blc Tho, Ha Tinh; Nguyén Tran
Kién; Nguyén Quang Minh; Hoang Anh Khoi,
7C1; Pham bang Viét Bach, 6C4, THCS
Archimedes Academy, Q. Cau Giay, Ha Ndi.

CAO VAN DUNG

33)



Bai 4(202). Cho tam giac déu ABC c6 s6 do

d6 dai canh 1a mét s6 tu nhién. Goi D 1a diém

tuy y trén canh BC (D khéng trung véi B va C).

Trén tia d6i cla tia DA 1dy diém M sao cho
Ching minh rang MA? + MB? +

MC? khéng la s6 chinh phuong.

Lai giai. A

M
Dat canh clia tam giac déu la a (a € N*).
Trén canh AM I3y diém N sao cho MN = MB
khi d6 tam giac MNB déu, suy ra MB = NB.
K&t CB = AB, CBM=ABN
(=60° —NBC) nén ta c6
ACBM = AABN (c.g.c).
Tu d6 AN = CM.
Suy ra AM = AN + NM = MB + MC.
K& BH L MN (H e MN).

Vi tam giac MNB déu nén ta co

HM =HN =1MN =1MB.
2 2

hop vdéi

DAt MB = x thi HMz%, MC =y thi MA =x +y

X
va AH=—+vy.
5 y

Ap dung dinh Ii Pythagoras cho tam giac
HMB va HAB vuéng tai H ta co:
2 x? 3 3x?

4 4
2 o2
AB? = AH? + BH? =(§+yj +—3Z

BHZ =MB2 - MH? = x

<:>X2

+ Xy + y2 =a?. Tudo suy ra

MA? + MB? + MC? =(x+y)2 +x2 +y2

= 2(x2 + Xy + y2) =2a°.

Do a € N' nén MA? + MB? + MC? khong la s6
chinh phuong.

Nhan xét. Diém mau chét cla bai toan 14 chi
ra MA = MB + MC. Céac ban sau co Ii giai
dung: Tran Thi Thanh Théo, 8A3, THCS
Lam Thao, Lam Thao, Phua Tho.

HO QUANG VINH

2
Bai 5(202). Giai phuang trinh

L&i gidi. DKXD: 0<x< %

Ap dung bat déng thic AM-GM cho hai s6
duong x va 1 — x ta co

1=x+(1-Xx)22\x(1-X) > —22.
x(1-x)
Déng thic xay ra khi va chi khi x = %
Ap dung bat déng thic AM-GM cho hai s6
duong Lvz‘ﬂ L

Jx V1=x
A1, 1
Yxo =x A\ x(1-x)

Déng thic xay ra khi va chi khi x = %

ta co

> 24/2.



Suyra — _ + 1-2x > 242.
1 1 1
Do d6 —+ +V1-2x =22 & x=—.
Vx o A1-x 2

Vay tap nghiém clia phuong trinh la

[}

Nhan xét. Bay la bai toan kha quen thudc,
hau hét cac ban hoc sinh déu cé 16i gidi
dung va theo huéng danh gia. C6 nhiéu ban
quén khong du thong tin trudng hoac huyén
tinh, TP nén khong dudc khen ki nay. Cac
ban sau c¢6 I6i gidi dung, trinh bay tét: Pham
Duy Nguyén Lam, 8A1, THCS Thanh Xuan,
Q. Thanh Xuan; Nguyén Thai Hoang, 9AS5,
THCS Cau Gidy; Nguyén Tran Kién, 7C1,
THCS Archimedes Academy, Q. Cau Gidy,
Ha Noi; Nguyén Ngoc Diéu, 9A, THCS
Nguyén Hién, Nam Truc, Nam Binh; Nguyén
Duc An, 9A, THCS Lé Van Thinh, Gia Binh,
Bac Ninh; Nguyén Quéc Bdo Long, 9C,
THCS bang Thai Mai, TP. Vinh; Pham Ngoc
Trinh, 9B, THCS H6 Xuén Huong, Quynh
Luu, Nghé An; Kim Anh Hung, 8A1, THCS
Vinh Yén, TP. Vinh Yén; Ta Kim Nam Tuén,
7A2, THCS Yén Lac, Yén Lac, Vinh Phuc;
Vi Binh Hoang, Nguyén Manh Hung, 9A3,
THCS Gidy Phong Chau, Phu Ninh; Phung
Dang Duong, 8C, THCS Van Lang, TP. Viét
Tri, Pha Tho.

TRINH HOAI DUONG

Bai 6(202). Cho cac so thuc x, y, z, t thoa
man 0 < x, y, z, t < 1. Tim gia tri nhé nhat

clia biéu thirc

L&i giai. TU gia thiét, ta c6

(1-xX)(1-y)20=xy+1>x+Yy.
(1-xy)(1-2)>20 xyz+12>xy +2z.
(1-xyz2)(1-t) >0 xyzt +1>xyz +1t.
Cong vé& VvGi v& cac bat déng thic trén ta
dugc xyzt + 3> x+y+ 2z +thay

xyzt +3

Q=——
X+y+z+t

>1.

DPéng thiic xay ra khivachikhix=y=z=t=1.
Vay gia tri nho nhat ctia Q 1a 1.

Nhan xét. Béng cach giai tuong tu, ta c6 thé
giai dugc bai toan téng quat: N&u x,, X,, ..., X,
la cac so6 thuc duong khong 16n hon 1 thi
N—1+XX5...Xp = X4 + Xo +...4+ X,

Céc ban sau day cd 10i gidi tét: Nguyén Tuén
Pat, 9B, THCS Nguyén Quang Bich, Tam
Néng; Phung Dang Duong, 9C, THCS Van
Lang, TP. Viét Tri, Pha Tho.

vO QUAC BA CAN
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Bai 7(202). Gidi hé phuong trinh

Loi giai. Do vai trd cla x, y, z nhu nhau,
khéng mat tinh téng quat ta gid st x >y > z.
Khi d6 x* > y* > z® T d6 ta co
3242 =|x3 - y® | +]y°
==y +(y° - 2°)+ (- 2%) = 20 - 2°)
ox3-2%=162= 2\/—3

\/x +y +z )3 x2 +z
o (3-23)? 2y3
<:>02(x2+22)3 —(x?’—z3)2
6

—23|+|z3—x3|

z(x +z

3.3 6

:x6+3x +3xz +728 x84y ox38 2

= x?%z? [ZX +22° +(X + 2)2}

=>xz=0=>y=0.

*VGix=0,y=0thi z=-24/2.
«VGiz=0,y=0thi x =2+/2.

Vay hé phuong trinh da cho c6 6 nghiém la
(242, 0, 0)va cac hoan vi;
cac hoan vi.

(-24/2,0,0) va

)

&

Nhan xét. Day la bai toan gia tri tuyét doi
dang ca ban. Céac ban sau c6 I6i giai tot: Ngo
Thi An Binh, 8E, THCS Dang Thai Mai, TP.
Vinh, Nghé An; Pham Duy Nguyén Lam,
8A1, THCS Thanh Xuén, Q. Thanh Xuan; Lé
Duy Anh, 9C1, THCS Archimedes Academy,
Q. Cau Gidy, Ha Néi.

NGUYEN MINH BUC

Bai 8(202). Cho tam giac nhon ABC (AB < AC)
noi ti€p dudng tron (O). Cac dudng cao BD,
CE clia AABC cat nhau tai H. Goi M la trung
diém cltia BC, N & giao diém clia AH va DE,
K Ia giao diém cta AO va BC. Chimg minh
rang HM // NK.

Loi gidi. Dung duong kinh AF cla dudng
tron (O). Ta dé thay BH va CF cung vuéng
goc véi AC nén BH // CF.

Tuong tu thi CH // BF, do d6 t& giac HBFC la
mét hinh binh hanh.

Vay M la trung diém chung clia BC va HF.

/\

F

Ta c6 AFC=ABC (clng chan cung AC),
ABC = AHE (cung phu véi géc BAH) nén
AFC = AHE ma AEH = ACF =90°.
AE AC
Do d6 AAEH «» AACF (g.g) => —=—(1).
» 99 =—7=72 0
Lai c6 t& giac BCDE noi tiép nén
AEN = ACK dan d&n AAEN o AACK (g.g).
Do d6 AN _ AK 2).
AE  AC
AN AK
Tu (1) va suyra —=—.
(1) va (2), suy A~ AF
Theo dinh li Thales dao thi NK // HF, ma M la
trung diém cla HF nén HM // NK. D6 la diéu

phai chiing minh.



Nhan xét. Cac ban sau c6 IGi giai tot:
Nguyén Duy Khéi, 8G, THCS DPang Thai
Mai, TP. Vinh, Nghé An; Lai Truong Giang, .. )
9A, THCS Nguy&n Quang Bich, Tam Nong, Ohi qglav toan qua thu
Pha Tho; Lé Thanh Trung, 9D, THCS Dién Hoang Anh Khéi, Nguyén Tran Kién, 7C1,
Bién, TP. Thanh Héa, Thanh Héa; Pham  THCS Archimedes Academy, Q. Cau
Duy Nguyén Lam, 8A1, THCS Thanh Xuan,  Gidy; Pham Duy Nguyén Lam, 8A1,
Q. Thanh Xuan; Lé Duy Anh, Nguyén Luong THCS Thanh Xuan, Q. Thanh Xuén, Ha
Uy, 9C1, THCS Archimedes Academy, Q. Cau Néi; Lé Van Quang Hiéu, 7D, THCS Ly
Gidy, Ha Noi. Nhat Quang, D6 Luong, Nghé An; D6
TRAN QUANG HUNG Ngoc Tién, 7A3, THCS Lam Thao, Lam
Thao; Phung bang Duong, 8C, THCS
Van Lang, TP. Viét Tri, Pha Tho; Duong
Trung Quéc, 6D, THCS Lap Thach, Lap
Thach; Nguyén Huy Hoang Son, 6A2,
THCS Yén Lac, Yén Lac, Vinh Phic;
Nguyén Buc An, 9A, THCS Lé Van Thinh,
Gia Binh, Bac Ninh; Doan Minh Burc, TA,
THCS Hoang Xuan Han, Bdc Tho, Ha
Tinh; Poan Nguyén Vi, 6B, Nguyén Ngoc
Diéu, 9A, THCS Nguyén Hién, Nam Truc,
Nam Dinh; Lé Thanh Trung, 9D, THCS
Dién Bién, TP. Thanh Hbéa; Lé Phu
Quang, 7D, THCS Nhir Ba Sy, Hoang
Hoéa, Thanh Hoéa.

CACH DAT MUA TAP CHI NAM 2020

*k Dit tai buu dién cua VNPT: Tap chi
Toan Tudi tho 1: C169; Tap chi Toan
Tudi tho 2: C169.1; Tong tap Toan Tudi
tho 1 ndm 2018: C169.2; Téng tap Toan
Tudi tho 2 nam 2018: C169.3; Tong tap
Toan Tu6i tho 1 nam 2017: C169.4; Téng
tap Toan Tudi tho 2 ndm 2017: C169.5.

sk Céc tip thé nha trudng c6 thé dit qua
Phong GD va BT hoic Sé GD va DT.

Théng tin chi tiét lién hé qua s6 may
0912268725 (gdp chi Trinh Thi Tuyét

Trang).




GIAI TOAN THE NAo?

rong cac bai toan hinh hoc thi dang toan
ching minh dudng thdng di qua diém cé
dinh la mét trong nhimg dang bai kho, hay
gdp trong cac dé thi hoc sinh gidi cép tinh va
thi vao trudng THPT chuyén.
PéE ching minh dudng thang di qua diém cé
dinh ta thudng di theo cac budc sau:
- Tim hiéu n6i dung bai toan: Trong budc nay
can xac dinh ré yéu té ¢ dinh, quan hé giita
cac y8u té khéng déi vdi cac yéu té thay doi,
tim méi quan hé giita cac yéu té do.
- Du doan diém c¢6 dinh: Dua vao nhitng vi tri
déc biét cla yéu t6 chuyén déng d€ du doan
diém c¢6 dinh bang cach 18y mot vai vi tri dac
biét céng vai cac dac diém béat bién khac nhu
tinh chat déi xung, song song, thang hang...
- Tim toi hudng giai: Tir viéc du doan diém c6
dinh, tim méi quan hé giita diém d6 voi cac
yéu té chuyén ddng, yéu té c6 dinh va yéu to
khéng doi.
Dusi day la mét s6 bai toan chimg minh
duong thang di qua diém cé dinh.
Bai toan 1. Cho tam giac ABC, M la moét
diém ndm trong tam giac. Lan luot vé cac
hinh binh hanh BMCD, AMDE. Chiing minh
rang khi M di déng thi duding thdng ME luén
di qua mot diém c6 dinh.
sk Phéan tich. Trudc hét th(r hai vi tri ctia M la
trong tdm va tric tdm cda tam giac ABC. Tu
dé ta du doan ME luén di qua trong tam G
clia tam giac ABC.
L&i giai. Goi N 1a trung diém ctia BC khi d6 N
cd dinh. Vi BMCD la hinh hinh hanh nén N
ciing 1a trung diém clia MD.
Do d6 AN 1a dudng trung tuyén cla tam giac
AMD.
Vi AMDE Ia hinh binh hanh nén ME cat AD tai
trung diém P cGa méi dudng nén MP |a dudng
trung tuyén cla tam giac AMD.

NGUYEN XUAN CANH
Truong THCS Ly Tu Trong, Binh Xuyén, Vinh Phuc

Tam giac AMD c6 hai dudng trung tuyén AN
va MP cat nhau tai G nén G Ia trong tam cla

tam giac AMD, suyra AG = %AN.

Do A, N c6 dinh nén G c6 dinh.

Vay ME luén di qua diém c6 dinh la trong tam
G clia tam giac ABC.

Nhan xét. V4i bai toan trén ta ciing co thé
chimg minh theo huéng ldy G la trong tam
clia tam giac ABC (khi d6 G cd dinh) roi
ching minh M, G, E thang hang.

Bai toan 2. Cho hai diém c6 dinh B va C. M6t
diém A thay d6i trén moét trong hai nlra mat
phéng bd BC sao cho A, B, C khéng thang
hang. Dung hai tam giac vuéng can ADB va
ACE véi DA = DB; EA = EC sao cho diém D
va C nam khac phia d6i véi dudng thdng AB,
E va B ndm khac phia d6i véi dudng thang
AC. Goi M la trung diém ctia DE. Chiing minh
rang dudng thdng AM luén di qua mot diém
c6 dinh.

*k Phan tich. Xét trudng hgp dac biét d6 la tam
giac ABC vubdng can tai A, khi d6 A, D, E
thdng hang va M triing véi A, tic la AM di qua
diém c6 dinh 1a dinh cGa tam giac vudng can
véi day BC.



B C
L@i giai. Dung hinh binh hanh ADNE va goi H
la giao diém ctia DN véi CE.
Theo tinh chat hinh binh hanh ta c6 A, M, N
thang hang.
Xét ABDN va ANEC c6 BD = NE (= AD),
BDN =90° — ADN =90° - AEN =NEC,,
DN = EC (= AE) nén ABDN = ANEC (c.g.c).
Suy ra NB = NC (1); DNB = ECN.
Lai c6 DH // AE va
AEC =90° = NHC =90°.
Do d6 DNB +HNC =HCN + HNC = 90°
= BNC =90° (2).
Tu (1) va (2) ta dugc tam giac BNC vudng
can tai N do d6 N cé dinh.
Vay AM ludn di qua diém N c6 dinh.
Bai toan 3. Cho dudng tron (O; R) va day AB
c6 dinh. C la mot diém chuyén dong trén
cung 16n AB. Goi M la trung diém clia AC.
Chiing minh rang dudng thdng ké qua M va
vudbng géc véi BC ludn di qua mot diém co
dinh.
L&i giai. Vé dudng kinh BD, do B ¢6 dinh nén
D ¢d dinh.
Gia sl dudng thdng ké qua M va vuéng goéc
v6i BC c&t AD tai |. Ta c6 BCD =90° (géc noi
ti€p chan niia dudng tron dudng kinh BD).
Do d6 MlI // CD.
Xét AACD c6 MA = MC, Ml // CD.
Suy ra | 1a trung diém cla AD c6 dinh hay
dudng thang ké qua M va vuéng géc véi BC
di qua | c6 dinh.

B A

Bai toan 4. Cho tam giac ABC va hai diém M,
N th( tu chuyén dong trén hai tia BA, CA sao
cho BM = CN. Chimng minh rang dudng trung
truc ctia MN luén di qua mét diém cé dinh.

*k Phéan tich. KhiM = BthiN = C.

Do d6é duong trung truc cla MN la trung truc
clia BC.

Vay diém c6 dinh ndm trén dudng trung truc
clia BC.

Gia st AB < AC, khi M trung véi A thi N trung
v6i K (Ke AC, CK=AB).



Trung truc clia AK cét trung truc cla BC tai |,
chimg t6 rdng | nam trén dudng tron ngoai
ti€p tam giac ABC.

Loi giai. Goi | 1a giao diém cla cac dudng
trung truc clia BC va MN.

Xét AIMB va AINC co6

BM =CN (gt), IM=IN, IB =IC (vi | thudc trung
truc cia MN va BC).

Do d6 AIMB = AINC (c.c.c).

Suy ra MBI =NCI.

Xét & giac ABCI c6 MBI=NCI nén ti giac
ABCI ndi tiép hay | thuéc dudng tron ngoai
ti€p tam giac ABC.

Ma dudng trung truc clia BC c6 dinh nén | c6
dinh.

Vay trung truc ctia MN di qua | ¢6 dinh.

Nhan xét. Ta cling c6 thé giai bai toan theo
cach: Lay | la giao diém clia duding trung truc
canh BC vgi dudng tron ngoai ti€p tam giac
ABC, r6i ching minh | thudc dudng trung truc
clia MN theo huéng chimg minh Ml = NI.

Bai toan 5. Cho duong tron tdam O, day AB.
Diém M di chuyén trén cung I6n AB. Céac
dudng cao AE, BF cla tam giac ABM cat
nhau 8 H. Budng tron tdm H ban kinh HM cat
MA, MB theo thittu 6 C, D.

a) Chimg minh réng dudng thidng ké tor M
vudbng gbc véi CD ludn di qua mot diém co
dinh.

b) Chiing minh réng dudng thang ké t&r H va
vudng gbc véi CD ciing di qua mét diém cé
dinh.

s Phén tich. a) Ta thay ngay dudng thdng ké
qua M va vuéng gbc véi CD di qua diém O.

b) Xét hai vi tri d5c biét ctia M, d6 1a M & vi tri
sao cho MA, MB lan lugt [a dudng kinh thi ta
xac dinh dudc vi tri clia diém K.

Khi d6 ta thay t& giac MHOK Ia hinh binh
hanh déng thdi MH c6é d6 dai khéng ddi suy
ra K c6 dinh.

L&i gidi. a) Ké tiép tuyén Mx vGi dudng tron
(0) thi xMO = 90°.

Ta c6 xMB =MAB (cing chin cung MB cla
dudng tron tam O).

Lai c6 AEB=AFB=90°nén t& giac ABEF
noi ti€p dudng tron duong kinh AB.

Suyra MEF = MAB.

Do d6 MEF = xMB.

Ma hai géc nay & vi tri so le trong nén
Mx /I EF.

Lai c6 xMO = 90°,

Suy ra OM LEF (1).

Ta c6 H la tam dudng tron ngoai ti€p tam giac
MCD.
HE LMD nén E |4 trung diém MD.
Tuong tu F la trung diém MC.
Suy ra EF la dudng trung binh tam giac MCD
hay EF // CD (2).
Tu (1) va (2) suy ra OM_LCD.
Do d6 dudng thdng di qua M va vuéng gbc
véi CD di qua diém c6 dinh O.
b) Goi K 1a diém d6i xiing véi O qua AB, ta cb
OK L AB tai trung diém | cGia AB.
Ma MH L AB suy ra MH // OK.
Goi N 1a hinh chiéu vudng gbc cia O trén MB
thi BN = MN.
Vi Ol // MH (cung vuéng gbc véi AB), IN // AB
nén OIN =HMA (g6c cd canh tuong Ung
song song), tuong tu ONI = HAM.
Tu d6 suy ra AOIN «» AHMA (g.9).
podo 2 -N _1_ mH-201-0k.

HM AM 2
Vay t( giac MHKO la hinh binh hanh.
Suy ra HK // OM, ma OM L CD, nén HK L CD.



Do O, AB cho tru6c, nén K 1a diém cé dinh.
Vay dudng thang ké tor H vuéng gbéc CD di
qua diém K c6 dinh.

Nhan xét. V6i phan b ta cling c6 thé ching
minh theo cach: Goi K la giao diém cla
dudng thdng ké qua H vuéng géc véi CD va
dudng thdng ké qua O vuéng gbc véi BC, réi
chiing minh K ¢6 dinh.

Bai toan 6. Cho géc vudng xOy, diém A c6
dinh trén Ox, diém B di chuyén trén Oy.
Pudng tron tdm | ndi ti€p tam giac ABO tiép
xuc véi AB, BO theo th(r tv 3 M, N. Chiing
minh rang dudng thdng MN luén di qua mét
diém c6 dinh.

sk Phén tich. Vi ABMN can do d6 khi B = O thi
MNB = 45° nén diém c6 dinh phai nim trén
phan giac cla goc xOy.

Khi B cach O rat xa thi ban kinh duang tron (1)

gan bang O—2A khi d& MN |a dudng thang

song song vGi Ox va cach Ox mot khoang

. OA
bang —.
g 2
Loi giai.
X
A m
M
F

0 /N B VY

Gia st phan giac Om cla gbéc xOy cat MN
tai F.

Vi ABMN can do d6 ONM = 90° +%.

Lai c6 AIO =90° +g.

Suyra ONM = AlO.

TU d6 ta c6 AAIO «» AFNO (g.g)
:Ez%:cosl(/f\l:cos%o -1

OA Ol J2
—oF=2A khéng déi.

V2

Bai toan 7. Cho hinh vuéng ABCD c6 tam O.
V& dudng thang (d) quay quanh O cat AD, BC
theo thr tu tai E, F. T E, F l1an luot vé cac
dudng thdng song song véi BD, CA ching cat
nhau tai I. Qua | v& dudng thng (m) vuéng
géc véi EF. Ching minh dudng thdng (m)
lubn di qua moét diém c6 dinh khi (d) quay
quanh O.
sk Phéan tich. Khi E = A thi HI qua A va vudng
g6c vai AC.
Khi E = D thi HI qua B va vuéng géc véGi BD.
Do tinh chat d6i xiimg cla hinh v& nén diém
c6 dinh nam trén dudng trung truc clia AB.
Du doan diém cd dinh K ndm trén dudng tron
dudng kinh AB.

L&i giai.

C D
d_|

F m

H
o) E
\
B A

D& thay | thucc AB.
Goi H 1a giao diém cutia dudng thang (m) va
EF.



Ta c6 IHE +IAE =180° nén t( giac IHEA noi
tiép.

Suy ra IHA =IEA =BDA =45°.

Tuong tu IHF +IBF =180° nén t& giac IHFB
noi tiép.

Suy ra IHB =IFB = ACB = 45°.

Vé duong tron duong kinh AB, ta c6

BHA =IHA +IHB =90° nén H thudc dudng
tron dudng kinh AB.

Goi K 1a giao diém cla HI véi dudng tron
dudng kinh AB ta cb:

sd KA = 2KHA = 2IHA = 90°.

Do K thudc dudng tron dudng kinh AB va sd
do cung KA bang 90° nén K c6 dinh hay
dudng thang (m) di qua K c& dinh.

Bai toan 8. Cho dudng thdng (d) ndm ngoai
dudng tron (0). | 1a diém di dong trén (d).
Puong tron dudng kinh Ol cat (O) tai M, N.
Chiing minh dudng thang MN luén di qua mét
diém c6 dinh.

sk Phan tich. Do M, N d6i xiing vGi nhau qua
Ol nén diém c6 dinh n&m trén dudng thang
qua O va vudng goc véi (d).

L&i gidi. K& OH vudng géc véi (d) tai H, OH
cat MN tai P.

Goi Q 13 giao diém ctia MN va Ol.

M

I H

Xét AOQP va AOHI c6 géc O chung,
OQP = OHI = 90°,
Suy ra AOQP « AOHI (g.9).

066 292 _ op ot- ool

Lai c6 tam giac OMI vudng tai M va c6 dudng
cao MQ nén OM? = 0Q.Ol.

e . 2 OM?
Tu d6 ta c6 OP.OH=OM“ = OP = OH
(khéng d6i do O, H ¢c6 dinh va OM la ban kinh
ctia (O) khéng ddi).

Vay P c6 dinh, do d6 MN di qua P ¢ dinh.
Bai tap tu luyén

Bai 1. Cho gbc vudng xOy. A, B theo th( tu
chuyén dong trén Ox, Oy sao cho OA + OB
= a (a la d6 dai cho trudc). Goi G la trong
tam cla tam giac OAB. Ching minh rang
duong thdng qua G va vudng géc véi AB
luén di qua moét diém cé dinh.

Bai 2. Cho dudng tron tam (O). Tu diém A c6
dinh & ngoai (O) ké ti€p tuyén AB, AC t6i (O)
(B, C la tiép diém). L4y diém M trén cung
nho BC. Goi D, E, F theo th( tu la hinh chiéu
vudng goéc clia M trén BC, AC, AB. MB cat
DF tai P, MC cat DE tai Q. Chiing minh rang
khi M di chuyén trén cung nhd BC thi dudng
thdng néi giao diém cla hai dudng tron
ngoai tiép cac tam giac MPF va MQE luén di
qua moét diém c6 dinh.

Bai 3. Cho doan thang AB va mét diém M
bat ki trén doan thdng ay. TU M vé tia Mx
vudng goéc véi AB. Trén tia Mx lay hai diém
C, D sao cho MC = MA, MD = MB. Budng
tron (O,) qua ba diém A, M, C va dudng tron
(O,) qua ba diém B, M, D cét nhau tai diém
th( hai N. Chiing minh rang dudng thdng MN
luén di qua mét diém ¢ dinh khi M di déng
trén AB.




SAl d nnuv
SUA CHO BUNG

NGUYEN THANH GIANG
Trudng THPT chuyén Hung Yén, Hung Yén

Bai toan. Gia s M 1a diém nam trén nla
dudng tron (O) dudng kinh AB. Ké MH vuéng
géc vGi AB tai H (H khong trung O). Budng
tron (O') dusng kinh MH c&t MA, MB va (O)
lan luct tai E, F va C (C khac M). Ching
minh rang AB, EF, CM déng quy.

Mot hoc sinh da giai nhu sau:

Goi | 14 giao diém clia EF va MC, ta chiing
minh A, B, | th&ng hang hay MH vuéng géc
vGi HI. That vay ta cb

I—TI\WI:I-I/I\E:%SGI:E;

—

MlH:%(sdm—sdﬁé):%sdﬁé

:W|+W4=%(sdﬁé+sd|\76)=9o°

= MH L HI (dpcm).

LEETED (1712 56 202)
KET LUAN NHU THE DA DUNG CHUA?

Loi giai sai 1am & cho
MA + MC > AC va MB + MD > BD do ban do6
khéng xét kha nang diém M thuéc AC va BD.
Loi giai dang
Goi O la giao diém clia AC va BD.
Tacé MA+MC=>ACva MB + MD > BD.
Do d6 MA + MB + MC + MD > AC + BD.
Déng thic xay ra khi M = O.
Vay khi M la giao diém hai dudng chéo AC
va BD thi téng MA + MB + MC + MD dat gia
tri nhd nhat.
Nhan xét. Bai toan nay khéng khé
phéat hién 16i sai, nén c6 nhiéu hoc
wonena: Sinh 16p 7 tham gia gidi quyét, hau
hét déu phat hién dang va giai lai tét, c6 mot
s0 it |5i gidi lai chua that chat ché.
Cac ban sau c6 |6i gidi tét va nhan dudc qua
ki nay: Than Lan Phuong, 9C, THCS Nguyén

M

A O H B I
Cac ban hdy nhén xét xem I3i gidi trén co
chd nao chua 6n? Ban hay stra lai cho dung
nhé!

OO0 0000000000000 0OCOGCEOGEOSGEOSSOSOSOSNO
Cao, Qué V6, Bac Ninh; Nguyén Thanh
Tuén, 8G, THCS bang Thai Mai, TP Vinh,
Nghé An; Tran Minh Hoang, 7TE THCS
Nguyén Trai, Nghi Xuan, Ha Tinh; Luu Thay
Duong, 8A3, THCS Tran Dang Ninh,
TP. Nam Dinh, Nam Dinh; Tran Trung Phuc,
8A4, THCS Ngb6 Gia Tu, Hong Bang, Hai
Phong.

Cac ban sau c6 I0i gidi dung dugc khen:
Dang Quang Huy, 8G; Truong Quang Manh,
9D, THCS Dang Thai Mai, TP. Vinh; Lé Khic
Hung, 7A, THCS Ly Nhat Quang, B6 Luong,
Nghé An; Nguyén Son Hai; Nguyén Manh
Hung, 9A3, THCS Gidy Phong Chéu, Phu
Ninh; Trédn Thi Thanh Thdo, 8A3, THCS Lam
Thao, Lam Thao, Pha Tho; Lé Thi Diéu
Thay, 9A, THCS Binh Thinh, Bdc Tho, Ha
Tinh.

VI MANH TUGNG



DANY:

CHUGNG/TRINH/GIAO DUC|PHO THONGIMGI - CHUGNGITRINHI2018

HOGC

NHUNG YEU CAU CAN PAT O LOP 7

1. S6

€ S& hitu ti

+ S6 hitu tf va tdp hop céac sé hitu tl. Thir tu
trong tép hop cac sé hiu t

- Nhan biét duoc s6 hiu ti va 1ay dudc vi du
vé s6 hiiu ti.

- Nhan biét dugc tap hop cac sé hiu ti.

- Biéu dién dudc s6 hiiu ti trén truc so.

- Nhan biét dugc sé d6i ctia mot s hitu ti.

- Nhan biét dudc thir tu trong tap hdp cac sé
hitu ti. So sanh dudc hai s6 hiu ti.

+ Céc phép tinh véi sé hitu tf

- Thuc hién dugc cac phép tinh: cong, tru,
nhan, chia trong tap hgp sé hiu ti.

- Mo ta dugc phép tinh luy thira véi s6 mi tu
nhién clia moét s6 hiu ti va mot sé tinh chét
clia phép tinh do (tich va thuong clia hai luy
thtra clng cd so, luy thira cla luy thiua).

- M6 ta dudc thr tu thuc hién cac phép tinh,
quy tdc dau ngodc, quy tac chuyén vé trong
tap hop s6 hiu ti.

- Van dung dudc céac tinh chat giao hoan, két
hop, phan phdi clia phép nhan déi véi phép
cong, quy tac ddu ngodc véi sd hitu ti trong
tinh toan (tinh viét va tinh nham, tinh nhanh
mot cach hop Ii).

- Gidi quyét dugc mot sé van dé thuc tién
gan véi cac phép tinh vé sé hitu ti (vi du: cac
bai toan lién quan dé&n chuyén déng trong
Vat i, trong do dac,...).

% Sé thuc

+ Can béac hai s6 hoc

- Nhan biét dudc khai niém can bac hai s6
hoc ctia mét s6 khéng am.

- Tinh dugc gia tr| (dung hoac gan dung) can
bac hai s6 hoc cla mét s6 nguyén duong
bang may tinh cam tay.

+ SO vo t. S6 thuc

- Nhan biét dugc sé thap phan hitu han va sé
thap phan vé han tuan hoan.

- Nhan biét dudc s6 vo ti, s6 thuc, tp hop
cac so thuc.

- Nhan biét dudc truc s6 thuc va biéu dién
dugc s6 thuc trén truc sé trong trudng hop
thuan loi.

- Nhan biét dudc s6 déi ciia mét sé thuc.

- Nhan biét dugc thr tu trong tap hop cac sé
thuc.

- Nhan biét dugdc gia tri tuyét doi cia mot sé
thuc.

- Thuc hién dugc ubc lugng va lam tron s6
can c( vao db chinh xac cho truéc.

+ T/ 1é thuc va day t/ s6 bdng nhau

- Nhan biét dugc ti 1& thiic va cac tinh chat
cla ti 1é thirc.

- Van dung dugc tinh chat cla ti 1é thitc trong
giai toan.

- Nhéan biét dugc day ti s6 bang nhau.

- Van dung dudc tinh chat ctia day ti sé bang
nhau trong giai toan (vi du: chia mét s6
thanh cac phan ti 1 vGi cac sé cho trudc, ...).
+ Gidi toan vé dai luong ti 1é

- Giai dugc mot sd bai toan don gian vé dai
luong ti 1é thuan (vi du: bai toan vé téng san
pham thu dudc va nang suét lao dong, ...).

- Giai dugc mot sd bai toan don gian vé dai
lugng ti 1& nghich (vi du: bai toan vé thoi gian
hoan thanh k& hoach va nang suét lao
dong, ...).



2. Pai sé

¢ Biéu thurc dai s6

+ Biéu thurc dai s6

- Nhan biét dudc biéu thiic dai s6.

- Tinh dudc gia tri cla mot biéu thic dai s6.

+ Pa thirc mét bién

- Nhan biét dugc dinh nghia da thic mot
bién.

- Nhan biét dudc cach biéu dién da thiic mot
bién; xac dinh dudc bac cla da thic mot
bién.

- Tinh dugc gia tri cla da thiic khi biét gia tri
cla bién.

- Nhan biét dudgc khai niém nghiém cla da
thiic mot bién.

- Thuc hién dudc cac phép tinh: phép cong,
phép trt, phép nhan, phép chia trong tap
hop cac da thdc mot bién; van dung dudc
nhiing tinh chat cda cac phép tinh d6 trong
tinh toan.

1. Hinh hoc truc quan

£ Cac hinh khdi trong thuc tién

+ Hinh hdp chir nhéat va hinh lap phuong

- M6 t& dugc mét sé yéu t6 ca ban (dinh,
canh, gobc, dudng chéo) cta hinh hép chi
nhat va hinh I&p phuong.

- Giai quyét dudc mét s6 van dé thuc tién
gén v6i viéc tinh thé tich, dién tich xung
quanh cla hinh hop chl nhat, hinh lap
phuong (vi du: tinh thé tich hodc dién tich
xung quanh cia mot s6 do6 vat quen thudc cod
dang hinh hép chi nhat, hinh lap phuong,...).
+ Lang tru ding tam giac, lang tru ding ta
giac

- M6 ta dudc hinh lang tru dimg tam giac,
hinh lang tru ding t& giac (vi du: hai mat day
la song song; cac mat bén déu 1a hinh chit
nhat) va tao lap dudc hinh lang tru diing tam
giac, hinh lang tru diing t& giac.

- Tinh dudc dién tich xung quanh, thé tich
cla hinh lang tru ding tam giac, hinh lang
tru diing t( giac.

- Giai quyét dudc mét s6 van dé thuc tién
gan véi viéc tinh thé tich, dién tich xung
quanh cldia mét lang tru diing tam giac, hinh
lang tru dimg t giac (vi du: tinh thé tich hosc
dién tich xung quanh clia mét sé do vat quen
thudéc c6 dang lang tru diing tam giac, lang
tru diing t giac,...).

2. Hinh hoc phing

£ Cac hinh hinh hoc co ban

+ Goc G vi tri dac biét. Tia phan giac cia mét
goc

- Nhan biét dudc cac goc & vi tri dac biét (hai
goc ké bu, hai géc dai dinh).

- Nhan biét dudc tia phan giac ctia mét goc.

- Nhan biét dugc cach vé tia phan giac cla
mot goc bang dung cu hoc tap.

+ Hai dudng thang song song. Tién dé
Euclid vé dudng thang song song

- M6 ta dudc mét s6 tinh chat cta hai dudng
thdng song song.

- M6 ta dugc dau hiéu song song cla hai
dudng thang théng qua cap goc déng vi, cap
goc so le trong.

- Nhan biét dugc tién dé Euclid vé dudng
thdng song song.

+ Khai niém dinh li, chtmg minh mét dinh Ii
Nhan biét dugc thé nao la moét dinh i, chidng
minh mét dinh Ii.

+ Tam giac. Tam giac bdng nhau. Tam giac
can. Quan hé gitta dudng vubng goéc va
dudng xién. Cac duong déng quy cia tam
giac

- Giai thich dudc dinh Ii vé téng cac géc trong
mot tam giac bang 180°.

- Nhan biét duoc lién hé vé d6 dai cla ba
canh trong mét tam giac.

- Nhan biét dugc khai niém hai tam giac
bang nhau.



- Giai thich dudc cac trudng hop bang nhau
cla hai tam giac, cta hai tam giac vuong.

- M6 ta dudc tam giac can va giai thich dudc
tinh chat cla tam giac can (vi du: hai canh
bén bang nhau; hai géc day bang nhau).

- Nhan biét dudc khai niém: dudng vudng
gbc va dudng xién; khodng cach ti mot diém
dén mot dudng thang. Gidi thich dudc quan
hé gilta dudng vudng goéc va dudng xién dua
trén mGi quan hé gilta canh va géc déi trong
tam giac (doi dién véi goc 16n hon la canh
I6n hon va ngudc lai).

- Nhan biét dudc duong trung truc clia mot
doan thang va tinh chat co ban cla dudng
trung truc.

- Nhan biét dudc: cac dudng dac biét trong
tam giac (dudng trung tuyén, dudng cao,
dudng phan giac, dudng trung truc); su dong
quy cla cac dudng dac biét dé.

+ Giai bai toan c6 ndi dung hinh hoc va van
dung giai quyét van dé thuc tién lién quan
dén hinh hoc

- Dién dat dugc 1ap luan va chiing minh hinh
hoc trong nhiing trudng hop don gian (vi du:
lap luan va chiing minh dugdc cac doan thang
bang nhau, cac géc bang nhau tir cac diéu
kién ban dau lién quan dén tam giac,...).

- Gidi quyét dugc mot sé van dé thuc tién
lién quan dén Gng dung cla hinh hoc nhu:
do, vé, tao dung cac hinh da hoc.

€ Thuc hanh trong phong may tinh véi
phan mém toan hoc (néu nha trudng cé
diéu kién thuc hién)

- St dung phan mém dé hé trg viéc hoc cac
ki€n thdc hinh hoc.

- Thuc hanh st dung phan mém dé vé hinh
va thiét k€ d6 hoa lién quan dén cac khai
niém: tia phan giac cla mot goéc, duong
trung truc clia mét doan thang, cac dudng
dac biét trong tam giac.

1. Mét sé yéu té thong ké

¢ Thu thap va td chirc dir liéu

+ Thu thap, phéan loai, biéu dién dit liéu theo
cac theo tiéu chi cho trudc

- Thuc hién va li gidi dugc viéc thu thap,
phan loai dii liéu theo cac tiéu chi cho trudc
tr nhiing nguén: van ban, bang biéu, kién
thiic trong cac mén hoc khac va trong thuc
tién.

- Gidi thich dugc tinh hap li clia dit liéu theo
cac tiéu chi toan hoc don gian (vi du: tinh
hop li, tinh dai dién clia mot két luan trong
phdng van; tinh hgp li clia cac quang céo;...).
+ Mo tg va biéu dién dir liéu trén céac béng,
biéu dé

- Doc va mé ta thanh thao cac dir liéu & dang
biéu d6 théng ké: biéu dd hinh quat tron (pie
chart); biéu dé6 doan thang (line graph).

- Lua chon va biéu dién dudc dir liéu vao
bang, biéu d6 thich hop & dang: biéu d6 hinh
quat tron (cho san) (pie chart); biéu d6 doan
thang (line graph).

- Nhan biét dudc nhiing dang biéu dién khac
nhau cho mét tap di liéu.

£ Phan tich va xt li dir liéu

Hinh thanh va gidi quyét vdn dé don gidn
Xuét hién tur cac sé liéu va biéu dé théng ké
da co



- Nhan ra dudc van dé hoic quy luat don
gian dua trén phan tich cac sé liéu thu dudc
& dang: biéu dé hinh quat tron (cho sn) (pie
chart); biéu d6 doan théng (line graph).

- Gidi quyét dudc nhimng van dé don gian lién
quan dén céac s6 liéu thu dudgc & dang: biéu
dd hinh quat tron (cho san) (pie chart); biéu
d6 doan th&ng (line graph).

- Nhan biét dugc mai lién hé gilta thong ké
vGi nhiing kién thlc trong cac mon hoc khac
trong Chuong trinh 16p 7 (vi du: Lich s va
Dia li 16p 7, Khoa hoc tu nhién 16p 7,...) va
trong thuc tién (vi du: méi trudng, y hoc, tai
chinh,...).

2. Mot sé yéu td xac suat

+ Lam quen vdi bién c6 ngéu nhién. Lam
quen vdi xac suét cla bién cé ngdu nhién
trong mét sé vi du don gian

- Lam quen véi cac khai niém mé dau vé
bién c6 ngau nhién va xac suat clia bién cé
ngau nhién trong céc vi du don gian.

- Nhan biét dugc xac suat ciia mot bién co
ngau nhién trong mét s6 vi du don gian (vi
du: 18y béng trong tui, tung xuc xac,...).

¢ Thuc hanh trong phong may tinh véi
phan mém toan hoc (néu nha trudng cé
diéu kién thuc hién)

SU dung dudc phan mém dé t& chirc di liéu
vao biéu dé6 hinh quat tron (pie chart); bi€u
d6 doan th&ng (line graph).

Nha trudng t6 chiic cho hoc sinh mét s6 hoat
dong sau va co6 thé b6 sung cac hoat dong
khac tuy vao diéu kién cu thé.

Hoat dong 1: Tim hiéu mot sé kién thiic vé
tai chinh:

- Thuc hanh tinh toan viéc tang, gidm theo
gia tri phan tram cla mot mat hang hoac mot
k& hoach san xuét, kinh doanh.

- Lam quen vdi giao dich ngan hang.

- Lam quen v&i thué va viéc tinh thué.

Hoat dong 2: Thuc hanh (ng dung cac kién
thirc toan hoc vao thuc tién va cac chi dé
lién mén, chéng han:

- Van dung kién thiic théng ké dé doc hiéu
cac bang biéu trong Lich sl va Dia Ii 16p 7,
Khoa hoc tu nhién 16p 7.

- Thu thap, phan loai va biéu dién di liéu
(theo cac tiéu chi cho trudc) vao biéu dé hinh
quat tron (pie chart) hodc biéu d6 doan
thang (line graph) tir mét vai tinh huéng trong
thuc tién.

Hoat déng 3: T6 chlic cac hoat déng ngoai
gid chinh khoa nhu thuc hanh ngoai 16p hoc,
du an hoc tap, cac tro choi hoc Toan, cudc
thi vé Toan, chéng han:

- Tao dung cac hinh c6 lién quan dén tia
phan giac cla mot goc, lien quan dén hai
duong song song, lién quan dén hinh lang
tru dang.

- Van dung kién thiic vé tam giac bang nhau
trong thuc tién, vi du: do khoang céch gilia
hai vi tri ma gilta chung cé vat can hoac chi
dén dugc mot trong hai vi tri.

- Thu thap mét s vat thé trong thuc tién co
dang hinh lang tru ddng va tinh dién tich
xung quanh cla cac vat thé do.

Hoat dong 4 (néu nha trudng cé diéu kién
thuc hién): T6 chlc giao luu véi hoc sinh c6
khd nang va yéu thich moén Toan trong
trudng va truong ban.

TTT (Téng hop)

Nguén: B6 Giao duc va Pao tao
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CLB1. Find the natural number a such that it
has exactly 4 factors and three of the factors
add up to a.

CLB2. Given number x < 0 such that
18

+1

X9

x* — 23x2 + 1 = 0. Find the value of ~

CLB3. Solve the following equation
6x* — 5x® — 5x -6 = 0.
CLB4. Giventhata+b+c=a’+b*+c*=1
and 2=Y_Z2 (a,b,c#0).
a b c

Show that (x +y + z)* = x* + y* + Z°.
CLBS5. Given right triangle ABC (right angle A
and AB < AC), BM is the median line. Point D
is one AC such that ZABD = ~ZCBM. Draw
DE perpendicular to BC at E. Prove that
DA BA
DE BC

pO PUC THANH (dich)
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Yy Ki 30 (TTT2 s6 202)

CLB1.Vix*e Znén 3 e Z.Dodby e N.

k Néu y = 0 thi x* = 28561 = 13*

< x=13 hodc x=-13.

* Néu y > 0 thi 3 chia hét cho 3. Vi 28562
chia 3 du 2 nén x* chia 3 du 2. Mat khac x* |a
s chinh phuong nén x* chia 3 du 0 hoac 1
(mau thuan). Vay (x; y) € {(13; 0); (-13; 0)}.
CLB2. Taco

(x—y)*(x* +xy+y ?)20

@(x—y)(x -y )20(:) x4+y42x3y+xy3

<:>2(x4 +y4)2x4 +x3y+y4 +xy3

—xy+y®)
<:>x4+y4 28(x2—xy+y2) (Do x+vy=4).
Déang thic xay ra khiva chikhix=y = 2.
CLB3.Taco

Xy z

4+l - Z=1512x+9y-62=36. (1)
3 4 6

X Y12 _1o6x-3y+4z=24.(2)
3 8 6
Trir vé€ vGi vé (1) cho (2) ta dugc

6x+12y-10z2=12< 3x+6y-52=06.

= 2(x4 + y4) >(x+ y)2 (x2

Vay M = 6.
CLB4. (a -b)(b - c)(c — a)S = (c - b)(a® - a?
+bc) +(a-c)(b®-b?+ca)+(b-a)c®-c*+
ab)

=(c-b)(a®-a?+bc) + (a-c)(b>-b?+ca) +
[(b - c) + (c a)l(c® - c? + ab)

= )( - c?+ab- a+a2—bc)+(c—

=(b-c)c-a)(c?*+ca+a*-b-c-a)-
(b —c)(c —a)(b*+bc+c*-b-c-a)

(b- c)(c—a)(a2 —b? +ca —bc)
=(a-b)(b—c)(c—a)(a+b+c)
—=S=a+b+ceZ

CLB5. Taco6 BC<AB+AC=1-BC.

Suy ra BC s%. Vay BC I6n nhat bang % khi

(b
a)ic®*—c*+ab - b®+b?- )
(b

B trung A hoac C trung A.
Lai c6 BC? = AB? + AC? > %(AB +AC)?

& 2BC? > (1-BC)? = +/2BC>1-BC
—BC>+2-1.

Vay BC nhd nhdt bing ~2-1 khi
AB=AC=#.

Nhan xét. Cac ban co I5i giai tot va

dugc thudng ki nay la: Tran Trung

HoncHa Phuc, 8A4, THCS Ngbé Gia Tu,

Héng Bang, Hai Phong; Tran Minh Hoang,

7E, THCS Nguyén Trai, Nghi Xuan, Ha Tinh;

Nguyén Thanh Tuén, 8G; Ngbé Thi An Binh,

8E, THCS DPang Thai Mai, TP. Vinh, Nghé
An. _

NGUYEN QUANG TUAN



Cac quédc gia Chau A

NGUYEN THI HIEN
Trudng Tiéu hoc Thanh Loc, Can Loc, Ha Tinh

Trong 6 chif ki nay c6 chlia tén 11 quéc gia trong khu vuc Chau A.
Céc ban hay nhanh tay tim ra va gui dap an vé tda soan nhé!

P/ H XI|(L  XT|P|P X|[N|E|S

VIGIW|IULIK D E|I|S|Y

I/ NND ONE ST AII M
E|PIE(U/H L/N/M T N E

T UAIK|GIA|U|(R| H|G|N
N(ICIAIMB(OD I|A A H
A|/LIO|Y|L|[S DQ|I|P|I
M(ALIA|Y|S| T/ A|[L|O| O
E(IE/TINM| VI N EARM
WOV MO T UIR| N|E|L
PRI CIAIPIQO|T|D|C|Y
OHIBIRIU N E|I |V | X|E

T I/ M(OIR|L|E|[S|T|E|R

P Két qua Magic Words (TTT2 & 202)

Khéng giong tiéng Viét, trong tiéng Anh 9. raw — war (chién tranh)
- khéng c6 thanh dau. Vi thé, véi mét sé tu, . " L oan o B
Nhan xét. Nhiéu ban c6 dap an :

- khi thay déi th( tu cac chir cai, ta sé cb o Lieu bah o :
: dudc nhiing tir m&i, v&i nghia hoan toan HoN¢HA dung. 5 phén qua ki nay s& dudc :

© khéc. gui t6i nhiing ban may man sau: Nguyén :
F hoa hé Manh Hung, 9A3, THCS Giay Phong :
: 1. sore — rose (hoa hong) Chau, Phu Ninh, Pha Tho; Dinh Phuong :

. bus — sub (tau ngam) Nga, 7A1, THCS Trung Vudng, Mé Linh, :

e Ha No6i; Pham Tuan Minh, 7B, THCS Tan
+add — dad (t,’o) Binh, TP. Tam Diép, Ninh Binh; Hoang '
. ot — ton (tan) Thi Yén Linh, 9A, THCS Lé Van Thinh, Gia :
Binh; Nguyén buc Anh, 7C, THCS Nguyén :

2
3

!

' 5. st tes (ghi chu ' 5

: 5. stone — notes (ghi chu) Cao, Qué V5, Bic Ninh.
6
7
8

. panel — plane (may bay) Chic cac ban mét nam mdi nhiéu sic :
net — ten (Mudi) [(hoe,va,hcgc thém dugc nhiéu kién thidc bo

ich, Ii thu. :
. low — owl (con cu) Chu Vwon



VUOT VO MON

oan t6 hop la van dé hay va kho, thudng
gap trong cac ki thi chon hoc sinh gidi
I6p 9 va thi vao I6p 10 chuyén toan
THPT. Bai viét nay chung t6i xin dugc gidi
thiéu cung ban doc mét sé bai toan t6 hop
qua ki thi chon hoc sinh gidi va ki thi tuyén
sinh vao I6p 10 chuyén toan.
1. Bai toan gidi bdng phuong phap phan
chimg
Phuong phap phan chimg thube loai ching
minh gian tiép dung d€ ching té két luan cua
bai toan la dung bang cach chimg t3 phi dinh
két luén la sai.
Bai toan 1. Huyén KS c¢6 33 cong ty, huyén
KV c6 100 cong ty. Biét rang, méi cong ty cla
huyén KS hdp tac véi it nhat 97 cong ty huyén
KV. Chiing minh rang cé it nhat 1 céng ty cla
huyén KV hdp tac vai tat ca cac cong ty cla
huyén KS.
(Pé thi vao I6p 10 chuyén Toan,
tinh Khanh Hoa, nam hoc 2019 - 2020)
L&i giai. Vi moi cong ty cla huyén KS hop
tac vai it nhat 97 cong ty huyén KV. Néu xem
su hop tac 1 cong ty huyén KS véi 1 cong ty
huyén KV 1a mot lién két thi so lién két it nhat
|4 33.97 = 3201 (lién két).
Gia s tat ca cac cong ty cla huyén KV hop
tac vGi nhiéu nhat 32 céng ty clia huyén KS,
khi d6 s6 lién két nhiéu nhat tir huyén KV vao
huyén KS 1a 100.32 = 3200 (lién két).
Ta c6 3200 < 3201 (mau thuan).
Vay diéu gia si tat ca cac cong ty cla huyén
KV hop tac vGi nhiéu nhat 32 coéng ty cla
huyén KS la sai. Do d6 c¢6 it nhat 1 cong ty
cla huyén KV hop tac véi tat ca cac cong ty
cla huyén KS.

TOAN TO HOP

VA TUYEN SINH VAO LOP 10 CHUYEN

NGUYEN BUC TAN (TP. H6 Chi Minh)

Bai toan 2. C6 15 ban hoc sinh nam va 15
ban hoc sinh nit ngdi quanh mot ban tron.
Chimng minh rang ludn tén tai mét hoc sinh
ma hai ban ngéi canh ban d6 déu la n.
(Dé thi vao 10 chuyén Toan, THPT chuyén Hung
Vuong, tinh Pha Tho, nam hoc 2019 - 2020)
Lai giai. Gia sif ton tai mot cach sép xép 30
ban nay vao ban trdn sao cho khéng cé ban
nao ngdi gitra hai ban nit. Goi cac ban d6 lan
lugt la A;, A, ..., Ag. Chia 30 ban nay sang
hai ban tron gom A,, A,, ..., Ay va A, A,, ...,
A,, va gilr nguyén thr tu. Khi dé ca hai ban
mGi nay khéng c6 hai ban nit nao ngdi canh
nhau. Do d6 s& ban nit 8 mbi ban khéng vuot

qua {175}=7. Nhu vay téng s6 ban nit clia

cé hai ban khong vugt qua 14. Mau thuan véi
gia thiét, diéu gid s G trén 1a sai. Vay ludn
ton tai mot hoc sinh ma hai ban ngdi canh
ban d6 déu la ni.
Bai toan 3. C6 8 doan thing cé dd dai I6n
hon 10 va nhd hon 210. Ching minh rang
trong 8 doan thdng d6 luén tim dudc 3 doan
thdng dé ghép thanh tam giac.
(Dé thi chon hoc sinh gidi Toan 9,

tinh Ninh Binh, nam hoc 2018 - 2019)
Loi giai. Goi do dai clia 8 doan thang da cho
laa,, a, a;, ..,a3v6i10<a;<a,<a;<...<a
< 210. Gia st khéng c6 ba doan thang nao dé
ghép thanh tam giac. Ta c6
a;>a,+a,>10+10=20,a,>2a;+a,>20+
10=30,a;=>2a,+a;>30+20=50, ag > a5 +
a, >50+ 30=280, a =>a; + a; >80+ 50
=130, ag = a;, + ag > 130 + 80 = 210. Mau



thuan giéa thiét, diéu gia s( trén 1a sai. Do vay
trong 8 doan thdng da cho luén tim dudgc 3
doan thAng dé ghép thanh tam giac.

Bai toan 4. Cho mot da giac 16i c6 10 dinh
nhu hinh vé

E
S F
(b6n dinh A, B, C, D dudc goi 1a 4 dinh lién
ti€p cla da giac). Cac dinh cla da giac dudc
danh s6 mét cach tuy y bdi cac s6 nguyén
thude tap hop {1: 2; ... 9; 10} (biét m3i dinh
chi dugc danh s6 béi 1 s6, cac s6 dudc danh
& cac dinh 1a khac nhau). Chimng minh rang ta
luon tim dugc 4 dinh lién ti€p cla da giac
dudc danh s& ma téng cac s6 dé 16n hon 21.
(Bé thi chon hoc sinh gidi toan 9,

tinh Nam Binh, nam hoc 2018 - 2019)
Loi gidi. Goi cac s6 khac nhau dugc danh
lién ti€p trén cac dinh I1an luct 1a x;, X, ..., X0
e {1;2; 3; ...; 9; 10}. Gia s khong tim dugc 4
dinh lién tiép cla da giac ma téng cac s6
dugc danh trén cac dinh 16n hon 21. Ta ¢
Xi 4+ Xo+ Xg+ X, 271, X5 + X3 + X4 + X5 < 21,
Xg+ Xq+ X+ Xg <21, 0y Xqo + X + X, + X3 < 21,
Do dob (X + X, + X3 + X4) + (Xo + X3 + X4 + Xs)
+ (X3 + X4 + X+ Xg) + ... + (Xq0 + Xq + Xo + X3) <
2110 =210. Suy ra X; + X3 + Xg+ ... + X0 <
52,5 mau thuan véi x; + X, + Xz + ... + X0 =1+
2 +...+ 10 = 55. Diéu gia si trén 1a sai. Vay
ta luon tim dudc 4 dinh lién ti€p cla da giac
dudc danh s& ma téng cac s6 d6 16n hon 21.
Bai toan 5. Trong budi gap gd giao luu gilia
cac hoc sinh dén tir n quéc gia, ngudi ta nhan
thay rang c 10 hoc sinh bat ki thi ¢é it nhat 3
hoc sinh dén tir cung mét quéc gia.
a) Goi k la s6 quéc gia c6 dung 1 hoc sinh

tham du budi gap g&. Chiing minh n < K +210.

b) Biét rang s6 hoc sinh tham du buéi gap gé
la 60. Chiing minh ring cé thé tim dugc it

nhat la 15 hoc sinh dén tir cing mét qudc gia.

(Pé thi vao 10 chuyén Toan,

truong PTNK, DPHQG TP. H6 Chi Minh,

nam hoc 2019 - 2020)

Loi gidi. S6 qubc gia cd6 dung mot hoc sinh

tham du 1a k nén sd qudc gia cb it nhat hai

hoc sinh tham du la n — k. Khi d6 ta chon k

hoc sinh tir k quéc gia c6 dung mét hoc sinh

tham du va 2(n - k) hoc sinh tir n — k qudc gia
c6 it nhat 2 hoc sinh tham du.

a) Gz str n> 10 Kk 2n—K) =10 thi tir

it nhat 10 hoc sinh gém k hoc sinh tir k qubc
gia ci 1 hoc sinh tham dy va 2(n — k) hoc
sinh t&r n — k qudc gia ¢6 it nhat 2 hoc sinh
tham du, ta luén c6 3 hoc sinh dén tir 1 quoc
gia. Diéu nay mau thuan véi dé bai, vay diéu
gia srtrén la sai. Do d6 n< k +210.

b) Gia s c6 diéu trai v6i két luan clha bai
toan. Ta ¢c6 mdi quéc gia cd dung mét hoc
sinh tham du va méi quéc gia c6 it nhat 2 hoc
sinh tham du ¢ nhiéu nhat 14 hoc sinh tham
du. Do do6

60<1k+14(n—-k) < 14n-13k > 60

n213k+60.

14
Taco
13k +60 k+10
——<n<

14
:>6k<10:>k<§:>ke{0;1}.

=13k+60<7k+70

*k=0taco %Sn<5 (loai).

*k=1taco ESn<E (loai).
14 2

Diéu gia s{ trén 1a sai. Vay c6 thé tim dugc it
nhat 1a 15 hoc sinh dén tir cing mot quéc gia.
2. Bai toan van dung nguyén li Dirichlet

Nguyén li Dirichlet dugc phat biéu don gian
nhu sau: Néu nh6t n con thd vao k cai long
(n, k nguyén duong) thi ton tai mét 16ng chla
n

it nhat +1 con thd. Ki hiéu [x] 1a sé

nguyén I6n nhat khong vugt qua x.
Bai toan 6. Hoi truong c6 14 day ban, moi
day c6 20 cho. C6 200 ban hoc sinh nghe bai
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gidng dai ching gém hai budi sang va chiéu.
& mdi budi cac ban hoc sinh da ngéi vao moét
céach tuy thich. Chimng minh rang luén ton tai
dugc hai ban hoc sinh da ngéi clng day vdéi
nhau trong ca budi sang va budi chiéu.
(Pé thi vao 10 chuyén Toan, trudng thuc
hanh BHSP TP. H6 Chi Minh,
nam hoc 2019 - 2020)
L&i giai. Ta c6 200 = 14.14 + 4. Theo nguyén
li Dirichlet budi sang tén tai mét day ban co it
nhat 15 hoc sinh ngdi. Budi chiéu, hdi trudng
c6 14 day, 15 =14.1 + 1 do dé trong 15 hoc
sinh ngdi cung day budi sang theo nguyén Ii
Dirichlet ton tai 2 hoc sinh ngdi cling day vao
bugi chiéu. Vay luén tim dugc 2 ban hoc sinh
da ngbi cung day vdi nhau trong ca hai budi
sang va chiéu.
Bai toan 7. Trong ki thi chon hoc sinh gidi
THCS cé&p tinh, doan hoc sinh huyén A c6 17
hoc sinh du thi. Méi thi sinh ¢6 s6 bao danh |a
mot s tu nhién trong khodng tir 1 dén 907.
Chiing minh rang cé thé chon ra 9 hoc sinh
trong doan ¢ téng s6 bao danh chia hét cho 9.
(Dé thi chon hoc sinh gidi Toan 9,
tinh Gia Lai, nam hoc 2019 - 2020)
L&i giai. Xét 5 s6 tu nhién, theo nguyén li
Dirichlet trong 5 s6 d6 c6 it nhat 2 s6 chia cho
3 ¢6 clng s6 du. Khi d6 xay ra hai kha nang
sau.
%k Néu chi ¢ 2 s6 chia cho 3 ¢6 cling s6 du,
khi d6 3 s& con lai khi chia cho 3 ¢6 s6 du lan
lugt 1a 0, 1, 2 nén tdng cla ching chia hét
cho 3
* Néu co it nhét 3 s6 chia cho 3 c6 cung s6
du thi khi d6 tdng ctia ching chia hét cho 3.
Vay trong 5 s6 tu nhién, ton tai 3 s c6 téng
chia hét cho 3.
Ta chia 17 s6 tu nhién trong khoang tir 1 dén
907 thanh 3 nhém gbm 5 s6, 5 s6 va 7 s6.
M6i nhém ton tai 3 s6 c6 tong chia hét cho 3.
Goi téng clia 3 s6 mdi nhém la 3a, 3b, 3¢ (a,
b, ce N). Con lai 17 — 3.3 = 8 80, trong 8 s0
nay ton tai 3 s& c6 tdng chia hét cho 3, goi
téng clla 3s6d61a 3d (de N).Conlai8-3=5
s6, trong 5 s6 nay ton tai 3 s6 c6 téng chia
hét cho 3, goi téng 3 s6 d6 1a 3e (e € N)).

Trong 5 s6 a, b, ¢, d, e tén tai 3 s6 cb tdng

chia hét cho 3. Khéng mat tinh téng quat gia
stflaa,b,c.Tac63a+3b+3c=3@+b+c)
chia hét cho 9. Do <§6 c6 thé chon ra 9 hoc
sinh trong doan c6 tong sé bao danh chia hét
cho 9.
Bai toan 8. Cho 2020 chiéc keo va 1010
chié:c hép sao cho khong c6 hép nao chla
nhiéu hon 1010 chiéc keo va méi hop chia it
nhat 1 chiéc keo. Chiing minh rang cé thé tim
th&y mot s6 cai hop ma tong s6 keo trong cac
hop dé bang 1010 chiéc.
(Dé thi vao 10 chuyén Toan,

tinh B&c Ninh, nam hoc 2019 - 2020)
L&i gidi. Goi s6 keo c6 trong 1010 chiéc hop
lan lugt 1a ay, a,, ..., 81010 (@ € N, 3, < 1010).

* G|é S&’ a1 = 32 = ... = 81010 = 2 thi ta Cé
a; + @ + ... + ass = 2.505 = 1010 thda mén
yéu cau bai toan.

*k Néu a, khac a,, xét day sé a,, a,, a, + a,,
a,+a,+as, ..., a;+a+ ... + a9

Né&u mét trong cac sé cla day chia hét cho
1010 thi ta c6 diéu can ching minh.

Néu khong c6 sé nao chia hét cho 1010,
theo nguyén li Dirichlet ton tai 2 s6 trong day
s6 trén khi chia cho 1010 ¢c6 cung sé du,
chdnghana,+a,+..+avaa,; +a, +.. +a
(k, e N, k<l). Khidb a4 +a,+..+a=

(aj+a,+..+a)-(a;+a,+...+a) : 1010.

Ma 0 < agq + agp + ... + @, < 2020.

Nén a4 + agp + ... + 8 = 1010.

Vay c6 thé tim thdy mot s6 hop ma téng s6
keo trong cac hop dé bang 1010 chiéc.

Bai toan 9. Trong hinh vudng canh\béng 1co
2019 diém phan biét. Ching minh rang tén tai

mot hinh tron ban kinh bang % nam trong

hinh vudng d6 ma khong c6 diém nao trong
2019 diém da cho.

(Pé thi chon hoc sinh gidi Toan 9,

tinh Nghé An, nam hoc 2018 - 2019)

L&i gidi. Chia hinh vudng da cho thanh 2025

hinh vuéng nhd c6 canh bang nhau va bang

4i5. Goi (04), (O,), ..., (Ou) la cac hinh tron

ndi ti€p cac hinh vudng nhd nay ban kinh bang
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nhau va bang i:2:l.

45 90
(Cyo2s) 1an luct 1a cac hinh tron dong tam vdi
cac hinh tron trén, cé ban kinh bang nhau va

Goi (Cy), (Co), ..,

bang % Ta ¢6 cac hinh tron nay nam trong

hinh vuéng va déi mét khong cé diém chung.
C6 2019 diém nén tén tai mot hinh tron trong
2025 hinh tron (C,), (C,), ..., (Cyus) khéng chia
diém nao trong 2019 diém da cho.
Bai toan 10. Trén mat phang cho 17 diém
phan biét trong d6 khéng c6 ba diém nao
thdng hang. Gilta hai diém bat ki trong ba
diém da cho ta ndi moét doan thang va trén
doan thang d6 ghi mét s6 nguyén duong
(cac s6 ghi trén cac doan thdng la cac s6
nguyén duong khac nhau). Chiing minh rang
ton tai mot tam giac c¢6 canh 1a cac doan
thdng da néi ma téng cac sé ghi trén 3 canh
cla tam giac doé chia hét cho 3.
(Dé thi tuyén sinh vao I6p 10 chuyén Toan,
truong THPT chuyén Lé Quy Pbn, tinh Ba
Ria-Ving Tau, nam hoc 2019 - 2020)
Loi giai. Ta t6 mau cac doan thang bang
mot trong ba mau xanh, dé, vang néu sé ghi
trén doan th&ng khi chia cho 3 c6 du la 0, 1,
2. Bai toan giai xong khi chimng t6 ton tai tam
giac c6 ba canh cung mau.
Goi A la mét trong 17 diém da cho. Xét cac
doan thadng néi A véi cac diém con lai gém
16 doan thang. Vi 16 = 3.5 + 1 theo nguyén i
Dirichlet ton tai it nhat 6 doan thang clng
mau, khéng mat tinh téng quat, gia sif cling
mau xanh. Goi d4u mat kia clia 6 doan thang
dolaB,C,D,E,F,G
sk Né&u ton tai mot doan thdng néi 2 trong 6
diém B, C, D, E, F, G la mau xanh, chéng han
BC khi d6 tam giac ABC c6 ba canh cung
mau xanh.
sk Néu tat ca cac doan thang néi 2 trong 6
diém B, C, D, E, F, G c6 mau doé hodc vang,
xét 5 doan thdng BC, BD, BE, BF, BG theo
nguyén |i Dirichlet tén tai it nhat 3 doan thang
cling mau, chang han BC, BD, BE cling do.
Néu trong ba doan CD, DE, CE c6 1 doan

mau dé chéng han CD thi tam giac BCD cé
ba canh t6 dé

Néu trong ba doan CD, DE, CE déu t6 vang
thi tam giac CDE c6 ba canh t6 vang. Bai
toan da dugc giai xong.
3. Bai toan giai dya vao dai lugng bat bién
Khi céc déi tuong thay déi nhung van cé tinh
chét khéng bi thay d6i trong qua trinh bién doi
dugc goi la tinh chét bat bién. Phat hién dai
lugng bét bién trong bai toan nhdm gidp loai
bd nhing két qué khéng thé xay ra.
Bai toan 11. Ban Binh c6 19 vién bi mau
xanh, 21 vién bi mau dé va 23 vién bi mau
vang. Binh thuc hién trd choi theo quy tac
sau: M&i lan Binh chon 2 vién bi c6 mau
khac nhau roi son chidng bdi mau th ba (vi
du: Néu Binh chon 2 vién bi gébm 1 vién mau
xanh, mét vién mau do thi Binh son 2 vién bi
nay thanh mau vang). Hoi sau moét s6 hiiu
han Ian thuc hién trd choi theo quy tic trén,
ban Binh c6 thé thu dudc tat ca cac vién bi
cung mét mau hay khéng? Tai sao?
(Dé thi tuyén sinh vao I6p 10 chuyén Toan-Tin,

tinh Vinh Phuc, nam hoc 2019 - 2020)

L&i giai. Sau mai 1an thuc hién, mdi loai mau
bi sé tang thém 2 ho&c gidm 1. Nhu vay hiéu
s0 bi clia hai loai bi khac mau truGc va sau
thuc hién son bi c6 cung sé du khi chia cho
3. Gia s Binh thu dudc tat cad cac bi cung
mau. Khi d6 hai loai bi kia c6 hiéu s6 vién bi
la O chia hét cho 3. Ma luc d4u thi hiéu cla
hai trong 3 s6 19, 21, 23 déu khéng chia hét
cho 3, diéu nay mau thuan. Vay ban Binh
khéng thé thu dugc cac bi cing mét mau.
Bai toan 12. Trén bang 6 vuéng 2019 x 2019,
d mbi 6 ngudi ta dién toan bd dau +. Sau
d6 thuc hién qua trinh ddi d&u (dau + thanh
dau —, ddu — thanh d&u +) 1an lugt theo cac
budc sau:
Budc 1: Cac 6 & dong thiri déu dugc déi dau
ilan,i=1, 2, 3, ..., 2019.
Budc 2: Cac 6 & cot thir j déu dudc d6i dau
3j+118n,j=1,2,3, ..., 2019.
Tinh s6 dau + con lai trén bang 6 vudng sau
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khi thuc hién qua trinh d6i dau trén.
(Dé thi tuyén sinh vao I6p 10 chuyén Toan,
tinh Quang Ngéi, nam hoc 2019 - 2020)
L&i gidi. Theo dau bai ta c6 dau ghi trén 6
vudng & dong i cot j dudc ddi dau i + 3j + 1
lan.
Taco(i+3j+1)+(+j)=20+2)+11alé
néni+ 3j+ 1 vai+jkhac tinh chan I&. Do d6
nhiing 6 vuéng & dong i cotjmai+jlaso1é
sé& dudc d6i ddu mot s6 chan 1an nhu vay,
d&u & cac 6 vudng d6 van 1a ddu +, con cac
6 vudng G dong i cot j mai + j la s6 chan sé
dugc déi dau moét sé 1& 1an va ddu & cac 6
vudng dé la dau .
T 1 dén 2019 c6 1009 s6 chan va 1010 sé
& nén s6 cap (i, j) ma i +j la sé & bang
1009.1010 + 1010.1009 = 2038180.
Vay s6 cac 6 vudng con lai mang dau + 1a
2038180.
4. Cac bai toan dang khac
Bai toan 13. Trong mé&t phang cho 8073
diém ma dién tich clia moi tam giac véi cac
dinh 1a cac diém da cho khéng 16n hon 1.
Chimg minh rang trong s6 cac diém da cho
c6 thé tim dugc 2019 diém nam trong hoic
trén canh cla mot tam giac c6 dién tich
khoéng 16n hon 1.
(Pé thi chon hoc sinh gidi Toan 9,
tinh Binh Binh, nam hoc 2018 - 2019)
L&i gidi. Trong s6 cac tam giac c6 3 dinh 1a
cac diém da cho, ta chon ra tam giac c6 dién
tich 16n nhat, gia s d6 la tam giac ABC va
Sasc < 1. Qua A, B, C lan lugt vé cac dudng
thdng song song véi BC, AC, AB ching cat
nhau tao thanh tam giac DEF.

G
D AﬂF

B C

E
Ta c6 Sper < 4. N&u c6 diém G ndm ngoai
tam giac DEF, chadng han G, E ndm khac
phia d6i vGi BC, khi d6 Sggc > Spagc. Nhu vay
8073 diém da cho déu ndm trong tam giac
DEF. Mat khac 8073 = 4.2018 + 1. Do dé

theo nguyén Ii Dirichlet c6 thé tim dugc 2019
diém da cho nam trong ho3c trén canh cla
mét trong 4 tam giac ABD, ABC, EBC, ACF
déu cb dién tich nhd hon 1.
Bai toan 14. Cho truGc p la sé nguyén t6.
Trén mat phang toa dd Oxy, 4y hai diém
A(p% 0) va B(p% 0) thudéc truc Ox. C6 bao
nhiéu t& gidac ABCD ndi ti€p sao cho cac
diém C, D thudc truc Oy va déu c6 tung do la
cac s6 nguyén duong?
(Pé thi tuyén sinh I6p 10 chuyén Toan,
truong THPT Ha Long, tinh Quéng Ninh,
nam hoc 2018 - 2019)
L&i giai. Goi C(0; c), D(0; d) (c>d > 0)
Vi t& giac ABCD noi ti€p nén OD.OC =
OA.OB hay cd = p.p°=p"".
Ma c>d >0 va p la sé nguyén t6, nén c6 9
cap (c; d) théa man la (p'’; 1), (p*; p),
(P ; p?); ...; (P°; p®). Vay co tat ca 9 ti giac
thda man dé toan.
Bai toan 15. Trong mét budi t6 chic L&
tuyén duong cac hoc sinh c6 thanh tich hoc
tap xuat sic clia moét huyén, ngoai trir ban
An, hai ngudi bat ki déu bat tay nhau. An chi
bat tay v6i nhiing ngudi minh quen. Biét rang
mot cap (hai ngudi) chi bat tay khdéng qua
mot Ian va co téng cong 420 cai bat tay. Hoi
ban An c6 bao nhiéu ngudi quen trong budi
|& tuyén duong d6?
(Dé thi tuyén sinh vao I6p 10 chuyén Toan,
tinh Binh Thuén, nam hoc 2018 - 2019)
L&i gidi. Goi s6 ban tham du I& tuyén duong
la x + 1 ban va sé ngudi An quen la y ban

(x,y € N*, y <x).

S6 caibattay la x(x — 1) : 2 +.

Theo dé baitaco x(x—1): 2 +y =420

< x(x—1) + 2y = 840.

Do ddé x(x—1)+2x > x(x — 1) + 2y = 840

& x2+x2>840 & x = 29.
May>1nén840=x(x—-1)+2y>x(x—-1)+2
o x(x—1) <838 & x < 29,

Tu dé suy ra x = 29.

Khi d6 29(29 — 1) + 2y = 840 < y = 14.

Vay ban An quen 14 ban trong budi I& tuyén
duaong.



SAI PHAN PHAP TRONG CUON SACH TOAN
CHU HAN “DAI THANH TOAN HOC CHi MINH"

TA DUY PHUGONG (Vién Toan hoc)
PHAM VU LOC (Trung tam Vii tru Viét Nam)

DOAN THI LE (Pai hoc Thanh Hoa, Dai Loan)
CUNG THI KIM THANH, PHAN THI ANH TUYET

(Tiép theo TTT2 s6 200+201)

Dang 2. Pua vé phuong trinh bic nhat mét
an

Dang 2.1. Sai phan hon kém

Bai 2.1.1. (trang 31a) Nay c6 vang 3 can 12
lang chia cho ba ngudi khéng déu. Biét At
kém Giap ma nhiéu hon Binh déu 5 lang. H0i
moi ngudi nhan dudc bao nhiéu?

Giai. Taco 1 can = 16 lang, 3 can 12 lang =
60 lang.

Goi x — 5, X, X + 5 tuong Ging la sé vang Binh,
At, Giap nhan dugc. Theo bai ra ta c6
(x=5)+x+(x+5)=60 < x=20.

vay Binh nhan dugc 15 lang, At nhan dugc 1
can 4 lang, Giap nhan dudc 1 can 9 lang.

Bai 2.1.2. (trang 31b-32a) Nay c6 265 thach
gao, giao cho ba déng tién dung. Bong tién
ong 20 cung, dong tién t& (tré em) 50 cung,
dong tién nir 110 cung. Pdng tién 6ng moi
cung nhan nhiéu hon déng tién t& 7 dau.
Poéng tién t& méi cung nhan dudc nhiéu hon
dong tién nir 5 dau. HAi mbi cung va moi
déng dung bao nhiéu?

Giai. Ta c6 265 thach = 2650 dau. Goi x + 7,
X, X — 5 tuong (ng la s& dau gao mdi cung
déng tién 6ng, tién t& va tién nr nhan dugc.
Theo bai ra ta c6 phuong trinh

20(x +7) + 50x + 110 (x — 5) = 2650

e x=17.

Vay dong tién t& méi cung nhan 1 thach 7
d4u, téng 85 thach; dong tién 6ng mébi cung
nhan 2 thach 4 d4u, téng 48 thach; dong tién
nit mbi cung nhan 1 thach 2 d4u, téng 132
thach.

L&i binh: Bai toan phan anh xa hoi ngay
xua. C6 thé dudc lay ti sach toan Trung
Hoa.

Dang 2.2. Sai phan lan lugt giam

(Nghia 1a méi vi tri gidm 1 phan, dén khi con
1 phan thi ding).

Bai 2.2.1. (trang 32a-32b) Nay c6 vang
5 can 12 lang, mudén chia cho bén cb gai,
dung phép 1an lugt gidm ma thanh. Méi cod
nhan bao nhiéu?

Giai. PSi 5can 12 lang =5 x 16 + 12 = 92
lang. Goi x 1a s& vang c6 Ut nhan dugc.
TacOx+2x+3x+4x=92 & x=9,2.

Vay cb ut nhan 9 lang 2; c6 ba nhén 9,2 x 2
= 18,4 (1 can 2 lang 4); ¢6 hai nhan 9,2 x 3
= 27,6 (1 can 11 lang 6); c6 ca nhan 9,2 x 4
= 36,8 (2 can 4 lang 8).

Bai 2.2.2. (trang 32b) C6 1440 td&m gam chia
cho Céng, Hau, Ba. M&i hang nhan bao
nhiéu?

Giai. Goi x la s6 tdm gdm Ba nhan dudc;
Hau nhan dudc 2x; Céng nhan dudc 3x.
Theo bai ra ta c6 x + 2x + 3x = 1440

< 6x = 1440 < x = 240.

Vay Ba nhan dudc 240 t&m gadm, Hau nhan
dudc 480 tam, Céng nhan dugc 720 tam.
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Dang 2.3. Sai phan lan lugt chia doi

(Ngudi dau nhan nhiéu nhat, ngudi ti€p theo

bang na).

Bai 2.3.1. (trang 33a) Nay c6 gao 672 thach

chia cho ba ngudi Giap, At, Binh theo phép

chia d6i. H6i mdéi ngudi nhan dudc bao

nhiéu?

Giai Goi x la s6 gao Binh nhan dugc. Khi ay

At nhan dugc 2x; Giap nhan dugdc 4x. Ta ¢o

X+2X+4x =672 & 7x =672 & x = 96.

Vay Binh nhan dugc 96 thach gao, At nhan

dugc 192 thach, Giap nhan dugc 384 thach

gao.

Dang 2.4. Sai phan lan lugt bon sau

(B6n sau tdc ngudi dau tién 6 phan thi ngudi

thdt hai 4 phan, ngugi tht hai 6 phan thi

ngudi th(t ba 4 phan).

Bai 2.4.1. (trang 33b) Nay phai nép tién

thu€ 4227 quan 5 mach, 1énh ba hang Giap,

At, Binh ndp theo phép bén sau. Hoi mai

ngudi ndp bao nhiéu?

Giai Goi x, y, z 1a s6 tién Giap, At, Binh phai

nop. Theo luadt bon sau ta c6 4x = 6y,
2 2 4

4y = 6z. Suy ra y—gx, z—gy—gx.

Theo bai ra ta co

X +§x +gx =4227,5 < x=2002,5 (quan).

Vay Giap phai nép 2002 quan 5 mach; At
phai ndp 1335 quan; Binh phai ndp 890 quan.
Dang 2.5. Sai phan dap ddi giam dan
(Nghia la chia theo cap s6 cong véi cong sai
d).

Bai 2.5.1. (trang 35a-35b) Chia 180 thach
gao cho ba ngudi Binh, At, Giap theo phép
dap d6i giam dan. Biét Binh it hon Giap 36
thach. H6i moi ngudi nhan dudc bao nhiéu
gao?

Giai. Goi x — d, x, x + d |a s6 gao Binh, At va
Giap nhan dugc. Tacd (x —d) + x+ (x + d) =
180 & x = 60.
vé(x+d)—(x—d):36<:>d=18.VéyA't
nhan 60 thach, Binh nhan 42 thach, Giap
nhan 78 thach.

Bai 2.5.2. (trang 35b-36a) Nay c6 vang 15
can, lénh bén phuong theo phép dap dbi
gidm dan ma chia, chi biét Pong & dau nhiéu
hon Bac & cudi 1 can 2 lang. M6i phuong
nhan bao nhiéu?
Giai. Goi x, x + d, x + 2d, x + 3d la s vang
B&c, Nam, Tay, Pong nhan dugc. Vi 1 can 2
lang tuong Gng la 18 lang. Theo bai ra ta c6
(x+3d)-x=18 & d =6.
Vi 15 canla 240 lang nén ta co x + (x + d) +
(x +2d) + (x + 3d) = 240
S X+ (X+6)+ (x+12)+ (x+ 18) =240
< x=51.
Vay B&c nhan 51 lang; Nam nhan 57 lang;
Tay nhan 63 lang; BDéng nhén 69 lang.
Dang 2.6. Sai phan thdng ban, thai ban
(Thadng ban 1a hai phan ba, thai ban 1a ba
phan tu).
Bai 2.6.1. (trang 37b) Nay c6 Giap, At, Binh
3 hang, mdi hang 368 ngudi, dudc chia 3974
thach 4 dau gao. Biét hang Binh mbi ngudi
nhan 4 phan, At nhan nhu Binh thdng ban,
Giap nhan nhu At thai ban. Hoi mdi NQuOi
nhan bao nhiéu?
Giai. S6 gao méi ngudi nhém Binh nhan dudc
la 4 phan. M&i ngudi nhém At nhan dudc 1a 6
phan. M&i ngudi nhém Giap nhan duoc la 8
phan.
Téng s6 phan 368 x (4 + 6 + 8) = 6624.
Mbt phan nhan 39744 : 6624 = 6 (d4u).
Giap mbi ngudi nhan 8 phan = 4 thach 8 dau;
t8ng 368 x 4,8 =1766 thach 4 ddu; At méi
ngudi 3 thach 6 dau, téng 1324 thach 8 dau;
Binh méi ngudi 2 thach 4 d4u, téng 883 thach
2 dau.
Dang 3. Pua vé hé phuong trinh bac nhat
Bai 3.1. (trang 28a-28b) Nay c6 bac 786
lang 6 tién, mua gao, mach téng 920 thach.
Gao moi thach gia 9 tién 3 phan, mach moi
thach gia 6 tién 8 phan. HAi mdi loai bao
nhiéu?
Giai. 786 lang 6 tién = 7866 tién. Goi x va y
tuong Ung la sé gao va sé mach. Ta co

X+y =920 X =644

{9,3x +6,8y=7866 {y - 276.



Vay gao 644 thach, téng 598 lang 9 tién 2
phan; mach 276 thach, t6ng 187 lang 6 tién
8 phan.

Gidi Goi x va y tuong (ng la sd tién mua
dong va thi€c. Theo baira ta ¢

X+y =458 x =285
{28x +34y=13862 {y ~173.
Vay dong 7980 lang hét 28 lang 5 tién; thi€c
5882 lang hét 17 lang 3 tién.

Giai. Goi x, y, z tuong Ung la sé thach gao,
mach va dau mua dudc. Theo bai ra ta c
X+Yy+z=1965
8,5x + 6,4y + 4,52 =13375.
Gidi hé phuong trinh vo dinh nay ta dudc:
Gao 822 thach, gia 697 lang 8 tién; mach 655
thach, gia 419 lang 2 tién; dau 488 thach, gia
219 lang 6 tién. Day la dap s6 trong [4]. Con
nhimng dap so khac.

Giai. Goi x, y, z, t (x, y, z, te Z") tuong (ing
la s6 tdm lang, |4, the, quyén. Ta c6 hé
X+y+z+t=240
2,6x+2,3y +1,8z +1,3t =495,6.
Giai hé phuong trinh vo dinh nay ta dudc
Lang 72 tdm, gia 187 lang 2 tién; la 60 tam,
gia 138 lang; the 60 tdm, gia 108 lang; quyén
48 tdm, gia 62 lang 4 tién. Pay l1a dap s6
trong [4]. Con nhing dap so khac.
Lai binh: DBay la hé hai phuong trinh v6 dinh
bén &n, c6 1& Ian dau tién xuat hién trong

sach toan Viét, va ngay ca trong cac sach
toan hién dai cling it gap, xem thi du [2], [4].
Vi Thanh - Cac sach toan Han Ném, thi du
[4] va [5]. da phan loai va trinh bay nhimng
dang toan va bai toan khac nhau vé sai phan
phap. Thi du, nhing bai toan dua vé phuong
trinh vo dinh & [4] khong thdy c6 trong [5]
(xem [2] va bai viét nay). Diéu nay chimng to
su trudng thanh cla toan hoc Viét Nam dau
thé ki XIX.

[1] VG HGu Binh, Phuong trinh nghiém nguyén
va kinh nghiém giai, NXB Gido duc Viét Nam,
2011.

[2] Ta Duy Phuong, Boan Thi L&, Cung Thi
Kim Thanh, Phan Anh Tuyét, Sai phan phap
trong Y Trai toan phap nhét dac luc, Tap chi
Toan Tu6i tho 2 s6 183 va sé 184, trang 25-
26.

[3] Pang Hung Thang, Nguyén Van Ngoc, Vi
Kim Thay, Bai giang s6 hoc, NXBGDVN,
2010.

[4] #1t4% Pham Gia Ky, KiE 2458 (Dai
thanh toan hoc chi minh), Ma s6 thu vién
Vién nghién cu Han Nom (mét ban duy
nhat): A.1555.

[5] Btf 1 Nguyén Hiu Than, & 75 5%k 8%
(Y Trai toan phap nhat d4c luc), Minh Ménh
1829. M4 s6 Thu vién Vién nghién clu Han
Nom (ba ban): A.1136/a; A.1336+A.982;
Vhv.1184.
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AUSTRALIAN MATHEMATICS
COMPETITION AMC 2019

JUNIOR DIVISION
AUSTRALIAN SCHOOL YEARS 6 AND 7

Time allowed: 60 minutes

PO TRUNG KIEN (Suu tdm va gidi thiéu)

Questions 1 to 10, 3 marks each
1.201-9=
(A) 111 (B) 182
(D) 192 (E) 198
2. This rectangle is 5 cm wide and 4 cm tall.
What is its area in square centimetres?

(C) 188

4 cm
5cm
(A) 9 (B) 10 (C) 18
(D) 20 (E) 40

3. The table shows the number of boys and
girls aged 10 or 11 in year 5.
How many boys aged 11 are in year 57

Age 10 | Age 11 | Total
Girls 14 25 39
Boys 9 7 46
Total 23 62 85
(A) 9 (B) 11 (C) 21
(D) 37 (E) 46

4. The circles are in a regular rectangular
pattern. Some circles are hidden by the card.
What fraction of the circles is hidden?

000
000
000000
000000

1 2 1

(A) 5 (®) 3 (€ —
1 1

® 3 B 5

5. Which one of the following is the largest
number?

(A) 4.05 (B) 4.45 (C)45
(D) 4.045 (E) 4.54
6. What is 25% of %?

1 1 1
(A) 6 (B) 3 (€) 2
(D)1 (E)2

7. We’re driving from Elizabeth to Renmark,
and as we leave we see this sign.

We want to stop at a town for lunch and a
break, approximately halfway to Renmark.
Which town is the best place to stop?

Main North Rd

Gawler
Nuriootpa

Truro

Blanchetown 106
Waikerie 148
Renmark 230

(A) Gawler (B) Nuriootpa  (C) Truro
(D) Blanchetown (E) Waikerie

8. This letter F is first rotated by 90°
clockwise and then reflected in a horizontal
line. It will now look like this.

© ™

wnH e ™
o~ @ -



Edith wrote down the whole numbers from
1 to 20 on a piece of paper. How many times
did she write the digit 1?
A)9 (B)10 (C)11 (D)12 (E)13
Danny divided a whole number P by
another whole number Q on his calculator
and got the answer 3.125.
Later, Danny forgot the two whole numbers,
but he knew that both were under 30. The
value of Q is
(A5 (B)7 (C)8 (D)10 (E)25
Every row and every column of this 3 x 3
square must contain each of the numbers 1,

2 and 3. What is the value of N + M?

1

2 | N
M
(A2 (B)3 ()4 D> ((E)6

A piece of paper is folded in three, then a
semi-circular cut and a straight cut are
made, as shown in the diagram.

.ﬁ.

When the paper is unfolded, what does it
look like?

What is the value of z?

"R

z° 45°

60°

(A) 30 (B) 35 (C) 45
(D) 50 (E) 55
111111111
111
(A) 11111 (B) 1001001
(C) 10001 (D) 10101 (E) 1001

Jill has the same number of brothers as
she has sisters. Her brother Jack has twice
as many sisters as he has brothers. How
many children are in the family?

(A) 4 (B)S5 (C)7
(D)9 (E) 11

The large rectangle shown has been
divided into 6 smaller rectangles. The
shaded rectangle in the bottom-right corner
has dimensions of 2 cm x 3 cm. The
remaining five rectangles all have the long
side equal to twice the short side. The
smallest of these has a width of 1 cm.

1cm

3cm

2cm

What is the total area of the original large
rectangle, in square centimetres?
(A) 42 (B) 44 (C) 50
(D) 56 (E) 70

In my dance class, 14 students are taller
than Bob, and 12 are shorter than Alice.
Four students are both shorter than Alice
and taller than Bob. How many students are
in my dance class?
(A) 22 (B) 24
(D) 28 (E) 30

My washing machine has a digital

display. It counts down the time remaining
until the end of the wash, although
sometimes | confuse the time remaining with
the actual time.

(C) 26



At 1.05pm yesterday the washing machine
displayed 2:41, namely 2 hours and 41
minutes remaining.

Suds-o-matic m =

CI 1T 11

When did the washing machine’s countdown
display happen to agree with the actual
time?
(A) 2.41pm (B) 3.46pm
(D) 1.36pm (E) 1.53pm
A seven-digit number is in the form
20AMC19, with all digits different. It is
divisible by 9.
What is the value of A + M + C?
(A)6 (B9 (C)12
(D) 15 (E) 18
John, Chris, Anne, Holly, Mike and
Norman are seated around a round table,
each with a card with a number on it in front
of them. Each person can see the numbers
in front of their two neighbours, and says the
sum of these two numbers.
John says 30, Chris says 33, Anne says 32,
Holly says 38, Mike says 36 and Norman
says 41. What number does Holly have in
front of her?

(C) 2.23pm

John 30

Norman

; +oh

Holly 38
(C) 19

On this simple system of roads, how
many ways are there to get from A to B

without visiting any of the 9 intersections
more than once?

B
A
(A) 8 (B) 10 (C) 12
(D)14  (E) 16

The average time for a class of 30
mathematics students to travel to school is
21 minutes.

The boys’ average is 25 minutes and the
girls’ average is 19 minutes. How many boys
are in the class?

(A) 10 (B) 12
(D) 15 (E) 18

A 4 cm x 4 cm board can have 1 cm
cubes placed on it as shown.

The board is cleared, then a number of these
cubes are placed on the grid. The front and
right side views are shown.

(C) 14

3

What is the maximum number of cubes there
could be on the board?

| FRONT
(A) 10 (B) 11
(D) 17 (E) 18

Three athletes Andy, Bob and Chase
took part in a 100-metre race, each running
at a constant speed. Andy won the race in
10 seconds.

RIGHT SIDE
(C) 16




When Andy crossed the finish line, Bob was
10 metres behind. When Bob crossed the
finish line, Chase was 10 metres behind
Bob.
When Andy crossed the finish line, how far
behind was Chase?
(A) 21m (B) 20m
(D) 18m (E) 17m
Seven squares and two equilateral
triangles, all with the same side lengths, are
used to form the 3-dimensional “house

A

Which of the following diagrams does not
show a net which can be created by cutting
along some of the edges and folding the
shape flat?

(C) 19m

@ @ ©
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A tower is built from exactly 2019 equal
rods. Starting with 3 rods as a triangular
base, more rods are added to form a regular
octahedron with this base as one of its faces.
The top face is then the base of the next
octahedron. The diagram shows the

construction of the first three octahedra. How
many octahedra are in the tower when it is
finished?

YA

A positive whole number is called stable
if at least one of its digits has the same value
as its position in the number. For example,
78247 is stable because a 4 appears in the
4™ position. How many stable 3-digit
numbers are there?

When | divide an integer by 15, the
remainder is an integer from 0 to 14. When |
divide an integer by 27, the remainder is an
integer from 0 to 26.

For instance, if the integer is 100 then the
remainders are 10 and 19, which are
different.

How many integers from 1 to 1000 leave the
same remainders after division by 15 and
after division by 277

In a list of numbers, an odd-sum triple is
a group of three numbers in a row that add
to an odd number. For instance, if we write
the numbers from 1 to 6 in this order,

6 4 2 1 3 5

then there are exactly two odd-sum triples:
(4,2, 1)and (1, 3, 5).
What is the greatest number of odd-sum
triples that can be made by writing the
numbers from 1 to 1000 in some order?

The Leader of Zip decrees that the digit
0, since it represents nothing, will no longer
be used in any counting number. Only
counting numbers without 0 digits are
allowed.
So the counting numbers in Zip begin 1, 2, 3,
4,5,6,7, 8,9, 11,12, ..., where the tenth
counting number is 11.
When you write out the first one thousand
allowable counting numbers in Zip, what are
the last three digits of the final number?




The thim. .. THhe thim LA, . .

Tudi hong... xin ci tudi hong
Chuyén gi qud sdm... xin khong trd 9i

Anh di! Nam nay la nadm Ty. Anh c6 thé
cho mét cau d6 vé Chudt khéng?
PHAN T.
(Ldp 6A, THCS Hoang Xuan Han, Duc Tho, ==
Ha Tinh)

Con gi chi'thich ruc, chui

La loai gam nham quen mui thic an
B3t né ciing réat kho khan

Dung béy, dung ba dé giang goc nha.

Néu cho mét soi day dé khoanh mot
hinh trén dat thi dé dién tich hinh I6n nhat, em
sé nén tao nén moét hinh gi?

NGUYEN T.
L \:”:‘\\\\‘ A (Lp 9D5, THCS Chu Van An, Ngé Quyén,
P> . A H3&i Phong)
S-S VN TSR LN
A Pa c6 dinh Ii tai tinh
. ~ , Dién tich I6n nhét la hinh tron thoi!

Chtmg minh thi qua st roi...
S So hinh vuéng thir, em ngéi giai luén.

Nhiing ngay Tét, anh c6 thich li xi

khéng?
DOAN N. %’
(Ldp 6B, THCS Nguyén Hién, Nam True, “ﬁ
Nam Dinh) - )
Tram nam trong cbi ngudi ta . o L
Anh ciing thich nhdn moén qua dau Xuén Trong, nhimg ngay Tét ai c‘:ung‘ muon vul
P A nhung 16 c6 chuyén lam em budn thi sao?
It nhiéu, diéu dé khéng céan .
Chi can chia s tinh than véi minh, NGON.
(Lép 6/1, THCS Thanh phdé Bén Tre,
Bén Tre)

Tudi tho trong trang tdm hén
Giir sao dimg c6 nbi buén nhé em!
Vui bubn déi lic dan xen
Ha&y chia sé vdi ban quen than nao...

ANH PHO GG XUA




THI GIAI TOAN
QUA THU

CACLOP6 &7

Bai 1(204+205). Chiing minh réng s céac

chit s6 viét trong hé thap phan cla hai s6
2015%°" va 2015%" 4+ 52°7 |3 bang nhau.

NGUYEN NGOC HUNG

(Trudng THCS Hoang Xuan Hén, Buc Tho,

Ha Tinh)

Bai 2(204+205). M6t clra hang ¢6 n tui keo,

céc tui ¢6 khaéi luong bang nhau. Chon tat ca

cac cap gém 2 tui, tinh téng khéi lugng cua

chiing ta dudc 45 kg. Con khi chon tat ca cac

nhém gém 3 tui, tinh t6ng khéi luong cla

ching ta dugc 180 kg. Hdi clia hang dé cb

tat ca bao nhiéu tui keo.

TRAN QUANG VINH

(Nha Xuét ban Giao duc Viét Nam)

Bai 3(204+205). Cho tam giac ABC cb

BAC = 45°. Chiing minh ring
AB+AC< %BC.

NGUYEN KHANH NGUYEN

(3/29E, duong Pa Nang, Q. Ngb Quyén,

Hai Phong)

Bai 4(204+205). Cho tam giac ABC cb

BAC =10°, AB = 3 cm va AC = 4 cm. Trén

canh BC kéo dai, 8y diém G sao cho

CAG =10°. Trén canh CB kéo dai, Iy diém

D sao BAD =20°. Trén hai tia AG va AD, 18y

cac diém E, F. Tim gia tri nhd nhéat cla téng
BE + EF + FC.

vO QUOC BA CAN

(Truong Archimedes Academy, Q. Cau Gidy,

Ha N6i)

SOLVE VIA MALL

COMPETITION QUESTIONS

1(204+205). Prove that the two numbers
2015%" and 2015®" + 5% can be
expressed in terms of the same decimal
number.

2(204+205). There are n Candy bags of
identical mass. If we choose all the sets of 2
bags, the total mass is 45 kg. If we choose
all the sets of 3 bags, the total mass is 180
kg. How many Candy bags are there in the
store?
3(204+205).

Given triangle ABC with

/BAC =45°. Prove that AB + AC < % BC.

4(204+205). Given triangle ABC with
/BAC=10°, AB = 3 cm and AC = 4 cm.
Points G and D are on the side BC extended

such that ZCAG=10° and «BAD =20°.
Point E and F are on rays AG and AD. Find
the minimum value of BE + EF + FC.




CAC LOP THCS
Bai 5(204+205). Giai phuong trinh

(x4 —2)\/x2 —1=x*-x2.

LAl QUANG THO
(Phong GD-DT Tam Duong, Tam Duong,
Vinh Phuc)
Bai 6(204+205). Cho cac so thuc a, b, ¢
thbaman 1<a<2,1<b<2 1<c<2 va
ab + bc + ca = 3abc. Chiing minh réng
1 1 1 1
+ + >—.
@ +2?% (*+2° (?+2? 3
NGUYEN VAN NHO
(Truong THPT Nguyén Duy Trinh, Nghi Léc,
Nghé An)
Bai 7(204+205). Giai hé phuadng trinh

44
X2 —xy +y? = 4% 42—y

3y =3x3 —3y? 1.

CAO MINH QUANG

(Truong THPT chuyén Nguyén Binh Khiém,

Vinh Long)

Bai 8(204+205). Cho dudng tron (O) va day

BC c6 dinh. Diém A di déng trén cung 16n

BC. Ké duong cao AH va dudng phan giac

AD clia tam giac ABC. Goi M 14 giao diém

clia AO va BC.

Ching minh rang L+i>i
CM CH CD

DOAN CAT NHON

(Truong THCS Phudng Binh Binh,

TX. An Nhon, Binh Dinh)

SOLVE VIA MALL

COMPETITION QUESTIONS

5(204+205). Solve the following equation
(x4 —2)\/x2 —1=x*-x?

6(204+205). Given real numbers a, b and ¢
suchthat1<a<2,1<b<2,1<c<2, and
ab + bc + ca = 3abc. Prove that

1 1 1 1

—+ > —.
@%+2? (b%+2)7?

(c®+27 3

7(204+205). Solve the following system of
equations

X2 = xy +y? —4X

3y = 3x3 - 3y

8(204+205). Given circle (O), chord BC is
fixed. Point A moves along the major arc BC.
Draw the altitude AH and bisector AD of
triangle ABC. Let M be the intersection point
of AO and BC.

Prove that i + i > 2

CM CH CD




GD BO GIAO DUCVA PAOTAO
PR, \HA XUAT BAN GIAO DUC VIET NAM

o
%
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BO SACH GIAO KHOA
CUNG HOC DE PHAT TRIEN NANG LUC

=
e\l
&

DANH MUC BO SACH LOP MOT
SACH HOC SINH

Tiéng Viét 1, tAp mot
Tiéng Viét 1, tap hai
Toan 1, tap mot

Toan 1, tap hai

Tu nhién va Xa hoi 1
Pao dic 1

Am nhac 1

Mi thuét 1

. Hoat dong trai nghiém 1
10. Gi4o duc thé chét 1

SACH GIAO VIEN

. Tiéng Viét 1 - SGV

. Toan 1 - SGV

. Tu nhién va Xa hoi 1 - SGV

. Pao duc 1 - SGV

. Am nhac 1 - SGV

. Mi thuét 1 - SGV

. Hoat dong trai nghiém 1 - SGV
. Gi4o duc thé chét 1 - SGV
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Mua xudn oi, téi  day. Cho bi€c xanh muén ngan  ciy. Mua xudn oi, téi
Mua xudn oi, t¢i  day. Cho ndng mai thém vang  tuoi. Mia xuidn oi, (6i

day. Cho nigm vui thém dang day. Mia  xuin oi, i day. Cho tiéng
day. Cho ngan hoa nhw khoe cudi. Mia  xudn oi, (& day. Cho ti€éng

I f Tt

(3 f r Y RS L

ca tran mé say. Mia xuin oi, t¢i didy. Cho trdi xanh én tung bay.

chim hoa muén noi. Mba xudn oi, t6i didy. Cho niém vui (6i bao  ngudi.

A L i
I Ay | s | . |} N | Y ]
==t | (A

NIV L7 1) |0 i & | 1 174 | I | | 1] bocil ] 14 | ZA— |
[J) r Y 1 r ' |f I Y I | 4 E

Em chio mba xuin v& trén nuSc  non nay. Khian quang do twoi  bao uwdc

Em chio mia xudn cing ca hat vang  troi. Bao  Ioi thay c6 em nhd
n “ H I I | I | I ]

F\ P- i H- . s

mo  twong  lai. Em chio mida xudn thém khon I6n tiing ngady. Bén nhitng Nguoi

ghi  hém  nay. Em chio mia xudn nang d6i canh em bay. Bén nhiing Ngudi
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Thiy nhue thdy bao mba  xuin. Miia Xuén Ld la la la 14

Thiy nhu séng trong mia

Li la 1a la la. La lda la la la La 14 la la la. Mua xuédn oi! Mua xuan
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oi! Mua Xuan oi!

Chao cac em hoc sinh!

Viét ca khuc nay, thdy muén tdng
tudi quang khan dé vdi 18i chic cdc em
lubn cham ngoan, hoc gidi trong tinh
yéu thuong cua moi nguoi.

Hi vong cdc em luén thdy mua xuan
bén nhing ngudi thdy dudi mai trudong
than yéu.

Thay Lé Théng Nhat

Danh cho gido vién, phu huynh va tré em ti 12 tudi dén dudi 16 tudi.

Gidy phép xuat ban: s6 31/GP-BVHTT, cdp ngay 23/1/2003 clia B6 Van hoa va Théng tin.

Ma sé: 8BTT204M20. In tai: Cong ty c¢d phan in Céng Poan Viét Nam, 167 Tay San, Déng Pa,
Ha Néi. In xong va ndp luu chiu thang 02 nam 2020.

Gia: 20 000 dong



