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MOT SO DANG TOAN
VE SO CHINH PHUONG

LA TOAN THE Nd0?

PGS. TS. LE QUOC HAN

GV. Khoa Toan Dai hoc Vinh

ai viét nay chung téi xin gici thiéu voi
ban doc mét s6 dang toan vé sé chinh
phuong.
« Dinh nghia. S6 chinh phuong la s6 viét
dugc dudi dang binh phuong cla mét s6
nguyén.
Sau day la moét s6 dang toan thudng gap:
« Dang 1. Nhan dang mét sé khong la sé
chinh phuong dua vao chir sé tan cung
cuia sé do.
Ta co tinh chat: S6 chinh phuong chi ¢ thé
cochirsétancungla0; 1;4; 5; 6 va 9.
Bai toan 1. Tdng sau day c6 la s6 chinh
phuong khéng?
A =2017%+2018% - 2019% + 2010°.
Loi giadi. Ta c6 20172 20182 2019? 2010% cb
chi s6 tan cung lan lugt & 9; 4; 1; 0.
Suy ra A c6 chir s6 tn cling la 2.
Vay A khong l1a sé chinh phuong.
Bai toan 2. Tim sé tu nhién n sao cho 1! + 2!
+ 3! +...4+ n! la mét s chinh phuong (trong do
k! Ia tich clia k s6 tu nhién khac 0 dau tién).
L&i gidi. % VGi n < 3 thi chi c6 n = 3 thda
man 1!+ 2! + 3! = 9 = 3213 s6 chinh phuong.
*% VGin=4thi 11+ 2! + 3! + 4! =33 khéng la
s0 chinh phuong.
% VG6i moi n =5 thi n! chia hét cho 5! = 120,
do @6 n! ludn c6 chir 8 tan cung bang 0.
Suyra1!'+2'+3l+.+n'=33+5!+6!+..+n!
c6 chir s6 tan cling 1a 3 nén khong la sé chinh
phuong.

Véay n=3.

» Dang 2. Chitng minh mét s6 khéng la sé
chinh phugng dua vao tinh chat chia hét.
Ta c6 tinh chat: Néu mét s6 chinh phuong
chia hét cho s6 nguyén t6 p thi nd chia hét
cho p>.

Bai toan 3. Chiing minh rang cac s6 sau day
khong la s6 chinh phuong:

a) 2019217.

b)

Lai giai. a) Ta ¢
20192V = (2019'°%)2.2019. (1)
Vi 2019 chia hét cho 3 va khong chia hét cho
9 nén 2019 khong la s6 chinh phuong. (2)
Mat khac (2019'°%)? |a s& chinh phuang. (3)
TU (1), (2), (3) suy ra 2019%°" khong la s6
chinh phuong.
b) Ta c6 s6 444...444 cb t6ng cac chii s6 la
%{_/
2019 c/s 4

4.2019 chia hét cho 3 va khong chia hét cho
9 nén 444...444 khoéng la sé chinh phuong.

%,—/

2019 ¢/s 4
« Dang 3. Chitng minh mét sé khéng la sé
chinh phuong dua vao bat dang thirc.
Ta co tinh chat: Néu m la s6 tu nhién thi giita
hai s6 m? va (m +1)? khéng c6 s6 chinh
phuong néo.
Bai toan 4. Trong cac s6 tu nhién tir 1000 dén
1200 c6 nhiing s nao la sé chinh phuong?

(2)



L&i gidi. Ta co
312 <1000 < 322 < 33? < 34% < 1200 < 35%

Do d6 trong cac so tu nhién tir 1000 dén 1200
cb cac s6 chinh phuong sau:

1024 = 32% 1089 = 33% 1156 = 34°.

La&i gidi. Ta ¢
A=n’+4n+3>n*+2n+1=(n+1)>?
A=n’+4n+3<n’+4n+4=(n+2)>~
Suyra(n+1)?<A<(n+2)>

Vay A khong la sé chinh phuong.

Dang 4. Chimg minh mét sé khéng la sé
chinh phuong bdng phuong phap phan
chuing.

Lai giai. Gia si sau khi viét thém céac chit s6
0 vao gilta hai chit s6 6 va 8, s6 méi tao
thanh la sé chinh phuong.

Goi s6 chir s6 0 viét thém la n, (n € N*).

D3t 16000...0081=k?(ke N*)
%/_/

nc/s0
=16.10""2 + 81 = k2
Suy ra k la s 1é.

Datk=2a+1(ae N).

Tacb 16. 1072 + 92 = (2a + 1)?
— 24202502 = (29 + 1)2 - O2

— 2"*6.5"*2 = (23 — 8)(2a + 10)
— 274502 = (3 — 4)(a + 5). (1)

Vi (a + 5) — (a — 4) = 9 khdng chia hét cho 5 va
2 nén a + 5 va a — 4 khong dong thoi chia hét
cho 5 va khéng cuing tinh chan 18.

a-4:5

T (1) suy ra )
(1) suy [a+555.

Vi 2" =16.2" < 25. 5" = 5"*2 nén chi co thé xay
ra hai trudng hgdp sau

a-4=1 a=5
TH1. 4 , & 9
a+5=2"M*5"" 10 =4.10"*<,

Khong ton tai n thda man.

_ 4 — 2n+4
TH2..2
a+b5=

Suyra9=5""2-2""*<9+16.2"=25.5". (2)
V6i moi n >1 thi 9 + 16.2" < 25.5" tic la
phuong trinh (2) vé nghiém.
Do d6 diéu gia st la sai.
Suy ra diéu phai chiing minh.

Dang 5. Chimg minh mét sé la sé chinh
phuong.

D& chimg minh mét sé la sé chinh phuong, ta
bién doi d€ dura s6 do vé binh phuong ctia moét
SO tu nhién.

L&i giai. Trong mdi s6 clia day trén, s chit s6
5 ludn it hon s6 chir s6 1 1a mot chir so.
P&t A=11...11 55...55 6 thudc day s6 trén.
nc/sin-1cl/s5
Ta sé chiing minh A la s6 chinh phuong.
Thatvay, dat a=11...11 =10"=9a + 1.
%/_J

nc/s1

Taco A=11...11.10" +5. 11..11 .10+ 5+1
— —

nc/s1 n-1c¢/s1

=11..11.10" +5.11...11+1=a(@a+ 1) + 5a + 1
— —

ncl/s1 ncl/s1

=(3a+1)? = 33..33 42
H—/

n-1c¢/s 3

Vay A la s6 chinh phuong.

(3)



*i nay AFF GUP ZOIV\
Viét Nam mdy tran kién cudng

M&y tran toan thang phi thudng lam sao. . . ‘

i —
4 |.|

Thai Lan tran m&y bi nhao
Trén cudi ai sut ddo chao My Binh
Ai xuét séc gidi tén vinh
Ai gilt IuGi that tai tinh Viét Nam
Ma&y cau thi vén Séng Lam
Tén 6ng nhac trudng qué Han gidi thay
Coéng Phuong may tran giai nay
. Sut thdng may trai lam say long ngudi
Cup Vang chién thang rang ngdi
D& bao nhiéu Cup sang troi nudc ta
Ban yéu déi tuyén thiét tha
Thé nao ciing sé nhan qua Tradm trao!

VUA TEU




BAN CHON HINH NRO?

Hay chon hinh phi hop dé ghép vao ché tréng cho hop légic.

LU Es RE

N RVNIC

A B C D
pO THI THUY NGOC
Phé trudng phong Giao duc Trung hoc, S6 GD&OT Ninh Binh
(Suu tam va gidi thiéu)

TExm» TIM SO THICH HOP (1255 188+189)

Quy luat. Bai 1. Trong méi hinh chit thap, s6 & gilta bang tich hai s6 & trén va dudi trir di tdng
hai s6 G bén phai va bén trai. Theo quy luat dé ta c6

2-102-(6-5)=19.
Bai 2. Trong méi hinh, s8 & gilta bang binh phuong s bén trai cdng véi lap phuong s6 bén
phai. Vay sé thich hgp dién vao dau ? 1a

?=5%+4°=89.

dudi, ... téng hai 6 vudng trai va phai". Xin trao thudng cho
cac ban: Nguyén Khanh Ngoc, 6A1, THCS Méc Ly, Moc
Chau, Son La; b6 Nhu Hung, 9A4, THCS Gidy Phong
Chau, Phu Ninh, Pha Tho; Lé Thanh Huyén, 6G, Nguyén
Xuén Duy, 7TE, THCS Vinh Tuong, Vinh Tuong, Vinh Phuc;
Doan Hanh Dién, 7A, THCS Lé Thanh Nghi, Gia Loc, Hai
Duong.

Céac ban sau dudc tuyén duong: Nguyén Kim Nam, 8A3,
THCS Yén Lac, Yén Lac; Pham Vi Hoang, 8A, THCS Ly
Tu Trong, Binh Xuyén, Vinh Phuc; Dinh Xuén Linh, 7A,
Vuong Thi Thuy Trang, Tran Tang Chi, 8D, THCS Dang
Thai Mai, TP. Vinh, Nghé An.

NGUYEN XUAN BINH

()



Cac ban hay gidi bai toan sau bang tiéng Anh va giii vé tda soan nhé!

Nam ban c6 bai gidi tét nhat sé dugc nhan qua.

Problem 3(191). The rectangle ABCD is divided into 4 regions whose

perimeters are indicated in the figure below, where X, Y, Z, W are distinct
+Y

positive integers and X > Y. It is known that Z= and W < 6.
Find X? A B
Zcm Y cm
Xcm W cm
D C

TS. DO PUC THANH
GV. Trudng lién cap Tiéu hoc va THCS Ngbi Sao Ha Noi

LEETED Problem 2 (188+189).

Let 2n, 2n+2, 2n+ 4 be the number of pairs

of red socks, the number of blue socks and
the number of white socks respectively,
where n is a positive integer.

From the information provided in the
question, we have the following relation
between the numbers of socks

2><(2n)+(2n+2)+2n+4+1=26
sS4n+2n+2+n+2+1=26

& 7Tn+5=26

& Tn=21

&S n=3.

Thus, there are 6 pairs of red socks, 8 blue
socks and 10 white socks.

Consequently, the total number of socks he
has is 2x6 + 8 +10 = 30(socks).

Nhan xét. R4t ti€c! Ki nay chua cb ban nao
tim ra két qua chinh xac cla bai toan. Mac du
cac ban c6 hudng giai kha dung va sang tao,
tuy nhién rat c6 thé do doc bai chua ki nén da
chua hiéu dung dé bai.

pd PUC THANH

(&)
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Ki THI TOAN VA KHOA HOC QUOC TE (IMSO) 2018

LOT GIAI BE THI MON TOAN
PHAN THI TRA LO1 NGAN

¥, =
t"ll!lﬂ-s#

TS. DO DUC THANH
GV. Trudng lién cép Tiéu hoc va THCS Ngbi Sao Ha Noi

(Suu tdm va dich)

(Dé dang trén s6 190)

Cau 1.

Phan céng viéc Alex 1am trong 1 gid 1a %

Phan cong viéc Bob lam trong 1 gid la %

Téng phan cong viéc ca hai ngudi lam riéng

1 1 4
& trong 2 gid la —+ —=—.
929 6 10 15
Phan coéng viéc con lai sau 6 gio la
1oa3x 21
15 5
Phan cong viéc con lai sau khi Alex lam thém
1 1 1
1gidnifala ———=—
5 6 30

Vay Bob phai Iam phan coéng viéc con lai do
trong % gid niia.

Cu6i cling, téng thai gian can thiét dé Alex va
Bob hoan thanh cbng viéc la

1, ..

— (gI0).

3 (9i0)

Cau 2. Do cac diém F, G, H va | 1an luct la
trung diém cla CE, BF, CG va BH nén Cl,
BH, CG va BF lan lugt la trung tuyén cla cac

tam giac BCH, BCG, BCF va BCE.
A B

6+1+1:
3

Ta biét rang dudng trung tuyén clia mét tam
giac chia tam giac d6 thanh hai phan cé dién
tich bang nhau. Do d6 ta ¢

2
SgcH = 2Spcy =2 (cm”).

Sace = 2SgcH = 4 (cm?).

SacF = 2Sgcg = 8 (cm?).
Sgce = 2Sgcr =16 (cm?).
K& EM // CD (M e BC).

, 1
Ta co Sgem =Scpe ZESCDEM.

1
Seem =SaBE = 2 SABME

1 1
= Sgce = Scem + Sgem = ESCDEM tg SABME

1
=5 (Scpem +SasME) = 2 SaBcD

= Sapcp = 2XSpcg = 2X16 = 32(cm?).

Cau 3.Tacd a3=a1+a2 =aq+a, =2xag.
_ajtapt+as 2Xaztaz
= 3 = 3 =
_ajtaptasgt+a, 2xaztast+ag
= 2 = 2 =
_ajtaptazt+aytag
= : .
_2xaztaztagtag
5

-



aqt+apt+az t...+asxq7
2017
2xaz+az+..+a3
%/—,/
2015 s6

2017
Téng clia 2018 s6 hang d4u tién 14
a,+a,+az+ag+..+as (c6 2016 sé hang

as)

= 2a; + 2016a; = 2018a; = 2018.50 = 100900.
_ay+tap; 64+36
=t
Cau 4. Ta biét rang dudng chéo clia mét hinh
vubéng hay mét hinh chr nhat chia hinh vuéng
hay hinh chir nhat dé ra thanh 2 phan c6 dién
tich bang nhau.

Ta chia nhé phan dién tich dugc t6 dam thanh
cac phan nhé nhu sau

az018 =

Vi as 50.

Nhin vao hinh trén ta c6 téng dién tich cla
phan t6 dam la

2+6.%+12.1=17(cm2).

Cau 5. Ta tach ham sé thanh hai phan nhu
sau f(n)=f+f, =6, trong dé f, 1a téng cac

chirsé , PR ~ x »
cua nvaf, la s6 cac chi sé cua n.

f(n) dat gia tri nhd nhat néu va chi néu f, dat
gia tri nhd nhat, vay nén ta chonf, =1.

Suyra fj=6-1=5.

C6 nghia la gia tri nhd nhat cha n 1a 5.

f(n) dat gia tri I6n nhat néu va chi néu f, dat

gia tri I6n nhat, vay nén ta chon f, =5.

Suyra fj=6-5=1.

C6 nghia rang gia tri 16n nhat ctia n 1a 10000.
Vay téng clia gia tri I6n nhat va gia tri nhod
nhat clia n la 10005.

Cau 6.

<311

<312

cac hinh cé chu vi 1an luct 1a 11 cm, 11 cm,
12 cm va 20 cm, ta dugc hinh duGi day

11!

12

Bon canh con lai cla 4 hinh chl nhat d6 sé
tao thanh mét hinh chlt nhat ¢6 chu vi la 8
cm.

Vay chu vi cGia hinh chit nhat ban dau 1a

11+ 11 + 12 + 20 — 8 = 46 (cm).

Cau7.

h=42m

~

Thé tich ctia bé& nuéc hinh tru la
V; = Ay xh=(Ixr?)xh

=(2_72x(1,4)2j><4,2= 25,872 (m3).



Trong d6, A4 1a dién tich bé mé&t clia bé nudc,
r, 13 ban kinh clia bé nuéc, h la chiéu cao clia bé.
Thé tich nuéc chlra trong méi 4 m chiéu dai
clia voi nudc la

V, = Ay x| = (mxrd) x|

=(§x(0,035)2Jx4=0,o154 (md).

G day A, Ia tiét dién voi nudc, r, 1a ban kinh

cla voi nudc, | 1a chiéu dai cot nudc.
Vay thdi gian can thiét dé voi nu6c chay day
bé nudc la
25,872
~0,0154
Khi diém C nadm ngoai nlia dudng tron

dudng kinh AB thi ACB la gc nhon, diém D

=1680 (giay) = 28 (phat).

ndm trong nifa dudng tron thi ADB 13 géc tul.
c

/>
£\

C6 mot diém (diém E) ndm bén trong

B

hinh vuéng ABCD.
A B
E
D C

Dé& dang nhan thay ring diém E ndm ngoai
hai nlta duong tron dudng kinh AB va BC, nén
AEBva BEC la hai gbc nhon.
Do d6 trong trudng hop nay ta thu dugc 2 tam
giac nhon (khéng thoa man).

C6 hai diém (diém E va F) nam trong
hinh vuéng ABCD.

D C

Trong trudng hop nay, diém E ndm bén trong
hai nlta dudng tron dudng kinh AD va DC,
diém F ndm trong hai nlta dudng tron dudng
kinh AB va BC nén ta c6 4 goc tu.

Hon nita, AEC va AFC cling la hai goc tu.
Cu6i cung, ta c6 téng cong 6 tam giac tu
AAED, ADEC, AAFB, ABFC, AAEC, AAFC.

Day cac chirsd | Chirsé tan
Cosd | tancungtuong | cung véisé
Ung mi 2018

12 27 47 8, 6’ 2’ 47 67 87 4
14 47674, 6’4’ 674767 6
16 6, 6,6, 6,06, 06,06, 6
18 8,4,2,6,8,4,2,6, 4
20 0,0,0,0,0,0,... 0

Tu d6 suy ra chif s6 tan cluing cla téng 5 s6
hang dautiénla4 +6+6+4+0=0.
Ta nhém nam s6 hang lién tiép clia téng da
cho thi dudc cac tdng cac chii s6 tan cling 1a 0.
Vay chii s6 tan cung clia téng 1a 0.

Phan tich s6 18 thanh tich cac so tu
nhién ta dugc
18=1x2x%x9 (1)
=2%x3x%x3 (2)
=1x3x6 (3).
r (1) ta thu dugc 3x2x1=6s0.
r (2) ta thu dugc 3 s6.
Tl (3) ta thu dugc 3x2x1=65s0.
Vay c6 15 s6 cb 3 chit s6 thda man yéu cau
dé bai.

T

u
Tu

(Ki sau dang tiép)

©



“YU AN”

NGAY CUOI NAM

TRAN PHUONG NAM

(Ghi theo céu chuyén clia tham tr Sé Léc Coc)

T6i qua vi voi di tham dong nghiép & bénh
vién nén thay hiéu trudng quén khong khoa
clra phong minh. Sang sém thay dén trudng,
khi budc vao phong thi giat minh vi thdy toan
bo tap “Két qua diém thi hoc ky I” cla trudng
ma thdy dé ngay trén mat ban bién mat. Vén
quen tham t& Sé L6c C8c nén thay voi goi
dién thoai:

- A16... C6 vu nho nho & trudng mudn ban
giup.

Lap tdc sau it phat, Sé Léc Coc da cod
mat. Sau khi nghe ké lai su viéc,
Sé Loc Cée cudi:

- Plng 1a chuyén nho. Béi vi
doc hanh lang c6 camera
nén chudng ta sé tim ra
nhanh théi.

Thay hiéu trudng cung
tham t& xem lai hinh
anh tir camera ghi lai |
trong t6i qua thi phat
hién c6 boén hoc
sinh da vao phong.
Day la nhing hoc
sinh & ndi tra trong
truong.

Lap téc bon hoc sinh
dudc goi 1én. Ca bén i
hoc sinh déu xac nhan
vi t6i qua di qua phong
thdy hiéu trudng thdy
khong khoa clia nén da
budc vao phong thay.
Tham t&f yéu cdu méi hoc sinh

ghi hai cau vao gidy. Rat nhanh
chéng, ca bén hoc sinh da viét va nop

ngay.

Sau day la I6i khai ctia bon hoc sinh.

1) Tran Van An:

a. Bon ching em khéng ai 18y tap két qua thi.

b. Khi em ra khdi phong, tap tai liéu van con.

2) Nguyén V&n Binh:

c. Em la ngudi thr hai di vao phong thay hiéu

trudng.

d. Khi em vao da khong thay gi trén mat ban

thay.

3) H6 Anh Chinh:

e. Em la ngudi th( ba vao phong

thay hiéu trudng.

g. Khi em rgi khoi phong thi

tap tai liéu van & trén ban

thay.

4) Vi Van Blc:

h. Ngudi I4y tap tai liéu

khéng thé vao phong

thay hiéu trudng sau

em.

i. Luc em vao phong

thi khéng thay gi trén

mat ban thay.

Thay hiéu trudng mdi

ca boén hoc sinh gap

riéng. Thay vui vé néi:

- Pay la su viéc khéng

dén mdc nghiém trong

vi van phong trudng con

¢6 ban luu. Tuy nhién thay

khéng muén cac em lai
thém moét tinh xau nita, do la
da néi déi khi ghi vao td khai.
Ca bdn hoc sinh lang 1& va khéng ngs



tat cd déu thd nhan véi thay hiéu trudng la
nhiing diéu vira ghi déu khdéng dung su that.
Thay hiéu trudng cudi:

- Biét nhan 16i thé 1a t6t. Thay nghi chac chan
trong bon em c6 mot ban da 13y tap tai liéu.
C6 18 chi dé xem trudc két qua thi ma thdi.
Cac em khong phai viét lai I6i khai dau. Hay
tr§ vé 16p dé hoc, thay sé gap lai cac em saul.
Trd vé phong véi tham t&r Sé Léc Cdc, thay
hiéu trudng noi:

- Thé& nao 6ng ban? Xem nhiing td khai viét
sai hoan toan cé gi tha vi khéng?

Sé Léc Céc dua mot phong bi cho thay hiéu
trudng:

- T6i da ghi tén “Thd pham” vao manh gidy dé
trong phong bi nay.

Thay hiéu trudng nhin tham tir:

- Minh ciing th(r viét tén “thi pham” xem ¢b
giéng nhau khéng nhé!

Ca hai cudi, bat tay nhau vi d4 tring y nhau.
Ban c6 biét “thé pham” clia “vu an” nay la ai
khéng?

Hay giai thich r& dé& moi ngudi “tAm phuc,
kh&u phuc” nhé!

LEETED (1772 56 188+189)

q/waiw

Tham t&r Sé Léc Céc réat vui khi vu an lan nay
nhiéu “tham t& nhi” da dua ra cac lap luan
chinh xac. Tham t& sé hoi thém cau Manh vi
hai li do chinh sau:

1. Chi gitp viéc nhin gi¢ lan dau qua chiéc
guong treo tudng nén chi nhin thdy hinh anh
phan chiéu clia chiéc déng hé qud lac, vi vay
khi chi néi la 1 gid chiéu ki thuc ltc dé chi 1a
11 gidg trua. Do vay thdi gian chi€c dong hé bi
|8y cdp sé la tr 11 gid trua dén 1 gid rudi
chiéu. Vi Manh di xem phim lGc 12 gid nén
khoang thai gian tir 11 gi¢ dén 12 gid trua du
dé Manh |18y c4p chiéc déng hé.

2. Chu ché nghiép vu ca budi trua khéng hé
sta chlng t6 ngudi dot nhap la ngudi quen
clia 6ng chi P6. Nhu vay cang khang dinh
nhiéu kha nang Manh |a ngudi dot nhap.

Ki nay tham t&r Sé L6c Coc sé trao
qua cho nhiing ban sau: Man Mai
Phuong, 7A2, THCS Yén Phong, Yén Phong,
Bac Ninh; Lé Thanh Huyén, 6G, THCS Vinh
Tuong, Vinh Tudng, Vinh Phic; Nguyén
Phuong Ngéan, 7D, THCS Van Lang, TP. Viét
Tri, Pha Tho; Nguyén Trinh Phuong Nhi,
8C1, THCS Archimedes Academy, Ha Noi;
Phan Quang Triét, 6B, THCS Dang Thai Mai,
TP. Vinh, Nghé An.

Tham t&r Sé Loc Céc

D



rong bai viét nay chung t6i xin tiép tuc
Tgidi thiéu téi ban doc mét s6 bai toan

gidi hé phuong trinh trong ki thi tuyén
sinh vao Iop 10 THPT chuyén nam hoc 2018 -
2019.

Bai toan 6. Giai hé phuaong trinh

(Dé thi tuyén sinh vao I6p 10 THPT chuyén,
TP. H6 Chi Minh)
Lgi gidi. TUr hé phuang trinh ban dau ta ¢

{y5—y3=x3+y2—1®{x3=(y2—1)(y3—1)

x2=1-y3 x2=1-y3.
% Néux=0thiy=1.

*NEux=0thiy=1tacod

x=1—y2
x2:1—y3.

Suyra(1-y9)?=1-y*
e (1-y)(-2y*-y’)=0.
Doy#1néntacd
y=0=x=1
{y =-2=x=-3.
Vay hé phuong trinh cb cac nghiém (x; y) la
(0;1), (15 0), (=3; -2).
Nhan xét. Bién d6i mot cach khéo léo dua vé
phuong trinh an y giap ta tim ra 19i gidi cho bai
toan.
Bai toan 7. Giai hé phuong trinh

(Pé thi tuyén sinh vao I6p 10 THPT chuyén,
tinh Thai Nguyén)

MOT SO BAI TOAN Gl(&l HE PHUONG TRINH
TRONG KI THI TUYEN SINH VAO LOP 10
THPT CHUYEN NAM HOC 2018 -2019

NGUYEN BUC TAN

(Tiép theo s6 190)

L&i gidi. TUr hé phuong trinh ban dau ta ¢

{(x—2)2+y2 =1

I
(x—2)3+y3=1. O

Vi(x-2)2+y*=1nén (x-2)*<1vay’<1.
Suyrax-2<1vay<1=x<3vay<1.(1)
Tu()suyra(x—-2°-(x-22+y*-y*=0
& (X=2)3x-3)+y¥y—-1)=0.

Két hap véi (1) ta dudc
0=(x-2*x-3)+y}y—-1) <0.
(x-2)%(x=3)=0
y?(y-1)=0.

Giai hé trén ta dugc cac cap so (x; y) 1a (2; 0),
(2;1),(3;0), (3; 1)

Thir lai ta c6 cac cap (x; y) thda méan bai toan
14 (2; 1), (3; 0).

Vay hé phuong trinh cé cac nghiém (x; y) la
(2;1), (3; 0).

Nhan xét. Bai toan trén khéng dé vi phéi

DPéang thiic xay ra khi {

khéo léo chira x <3 vay <1, sau d6 dén dén
dang thirc (x — 2)3(x — 3) = 0 va y*(y — 1) = 0.
Bai toan 8. Giai hé phuong trinh

(Bé thi tuyén sinh vao I6p 10 THPT chuyén,
Dai hoc KHTN Ha Noi)
L&i gidi. TU hé phuong trinh ban dau ta ¢
Xy(x+y)=2
{(x+y)3 —3xy(x+y)+x3y3 +7(xy +x+y+1)=31.

(12)



{Xy(x +y)=2 n

< 3 3
(X+Y)” +(xy)” +7(xy +x+y)=30.
Pat u = x +y, v = xy, hé phuong trinh (ll) tré
uv=2
thanh 3 3
u’+v’+7(u+v)=30
uv=2(2)
< 3
U+ V)" +(@Uu+v)
Tu (3) suy ra
(U+Vv=3)[(u+Vv)?+3(u+v)+10]=
su+v=3.(4)

Tw (2), (4) suy ra [

~30=0. (3)

u=1v=2
u=2,v=1.

Véiu=1,v=2tadu’<jc{ ty=1
Xy =2.

(hé vb nghiém)
V6 u = 2, v = 1 ta

X+y=2 x=1
S
xy =1 y=1.

Vay hé phuong trinh c6 nghiém (x; y) la (1; 1).
Nhan xét. Day la dang bai kha quen thubc khi
ta bién doi cac phuong trinh clia hé ban dau
thanh cac biéu thurc lién quan giita tong va tich
cla hai nghiém réi tién hanh dat &n phu.

duac

L&i giai. T hé phuong trinh ban dau ta ¢
{XZ —xy+2y—2x:0@{(X—Y)(X—2)=0 ®)

JX+y=xy-2 JX+y =Xxy—2.(6)
Tu (5) suy rax =y hoac x = 2.

Néu x = vy, thay vao (2) ta dudc
J2y =y? -2

y<>2
(=1
yt-4y?-2y+4=0
yz«@ hoac ys—«@
=
(y-2)(y°’+2y*-2)=0.

Taco y2V2=y +2y-2>0;

y<—2 =y +2y-2<0,
Dodoy=2=x=2.
Néu x = 2, thay vao (6) ta dugc

y>1
J2+y=2y-2&

4y? -9y +2=0

(:){y21 Sy=2.
(y-2)(4y-1)=0

Vay hé phuong trinh c6 nghiém duy nhat
(x y)l1a (2; 2).

Nhan xét. Ta bién doi phuong trinh thir nhét vé
dang tich dé tao ra maéi lién hé bac nhét giita x
va y. Bay la dang bai quen thudc.

L&i gidi. DKXD x, y # 0; x # —y.
TU hé phuong trinh ban d4u ta c6
Xy

(x+y)2+6=—5(x+y)

x+y—@=3(7)

&
(X+y+2)(x+y+3)=0.(8)
Tu(8)suyrax+y=-2hoacx+y=-3.

Néu x + y = -2, thay vao (7) ta dudc
Xy = §
5
Khong ton tai x, y théa méan trudng hap nay.

Néu x +y = -3, thay vao (7) ta dugc xy = 2.
Suy ra {X =-ly=-2

x=-2y=-1.
Vay hé phuong trinh c6 nghiém (x, y) la
(-1;-2), (-2; -1).
Nhan xét. Tuong tu nhu bai toan 4, ta bién
déi mét phuong trinh cia hé vé dang tich, qua
do tim dudc méi lién hé bac nhét giira x va y.

(thda man DKXD)

(3)



s@ khac nhau.

FIVE FIVE

- +
FOUR FIVE
ON E EV EN

Phép tinh (1) Phép tinh (2)

Tu phép tinh (1) tacé E-R=E suyra R=0.

TH1. E <5. Xét hang don vi clia phép tinh
(2) ta c6 N=E+E=2E<10 nén N la s
chan. Xét hang chuc phép tinh (2) ta co
V+V =2V cbtan cungla E nén E chan.
Vay E =2 hoac E =4.

TH11. E=2. Suyra N=4.
Khi d6 V =1 hoac V =6.
* Néu V =1 loai vi 1+1=2Ico tan cung la V.
Suy ra V 1a s6 chan (mau thuan).
* Néu V = 6 thi I+1+1=21+1c6 tan cung la
V. Suy ra V la sé |1& (mau thuan).

TH1.2. E=4.
SuyraN=8 va V=2 hoac V =7.
*VG6i V =2. Theo phép tinh (1) ta co6
FI24 —FOUO = 084 nén U =4 = E (loai).
* V@i V=7 theo phép tinh (2) ta c
l+1+1cétancungla 7.
Suyral=3hoacl=38.
+) VGi | = 8. Tu phép tinh (2) ta c6
F+F+1=E=4(vol.
+) VGi | = 3. Tu phép tinh (2) ta c6
F374 +F374=4748. SuyraF = 2.
T phép tinh (1) ta c6 2374 - 20U0 = 084.
SuyraU=9,0=1.
Ta c6 dap s6 2374 — 2190 = 184 va

DAY x 7 = WEEK.

Hay thay cac chit cai b8i cac chii s6. Cac chit khac nhau biéu dién cac chit

THAI NHAT PHUONG

GV. THCS Nguyén Van Trbéi, Cam Nghia, Cam Ranh, Khanh Hoa

(TTT2 s6 188+189)

2374 + 2374 = 4748.

TH2. E >5. Xét hang don vi clia phép tinh
(2)tacO E+E=2Ecotancungla Nnén N la
s6chanva V+V+1=2V +1co6 tan cing 1a E
nén E la sé 18.

Suyra E=5, E=7 hoac E=09.

TH 2.1. V6i E=5 tacdé N=0=R nén loai.

TH22.VGiE=7tacoON=4va V+V+1co
tancungla 7 nén V=3 hoac V = 8.

* Néu V=3 thi I+1=2lc6 tan clng la 3 (vo
If).

*NEuV=28thi I+I+1=21+1cb tan cing 1a 8
(V6 ).

TH23.V6iE=9tacON=8va V+V +1cbd
tancungla9nénV =4 hoac V=9=E (loai).
*Néu V =4 thil+1cbtan cung la 4.
Suyral=2hoacl=7.
+)Néu I=2 thi F+F=E =9 (vo li).
+)Néul=7thiF+F+1=E=09.

Suyra F=4=V (voli).
Vay ta c6 duy nhat mot dap soé la
2374 — 2190 = 184 va 2374 + 2374 = 4748.
@i Nhan xét. Cac ban sau co 6 gidi
Zoezze dung va dude nhan qua: Nguyén
Xuén Béc, 7A1, THCS Méc Ly, Mdc Chau,
Son La; Pham Vi Hoang, 8A, THCS Ly Tu
Trong, Thi trdn Huong Canh, Binh Xuyén,
Vinh Phc; Nguyén Trung Kién, 8A1, THCS
Yén Phong, Yén Phong, Bac Ninh; Nguyén
Cbéng Khanh, 8D, THCS DBang Thai Mai, TP.
Vinh, Nghé An; Vi Tra My, 6A1, THCS Giay
Phong Chau, Phu Ninh, Phi Tho.

TTT



CO HAY KHONG GIA TRI NHO NHAT?

Bai toan. Cho hinh chif nhat ABCD cé chu vi bang 2k khong d&i. Budng
tron (O,, R;) di qua A va D va tiép xuc véi BC tai M. Budng tron (O,, R,) di
qua A va B va tiép xuc véi CD tai N.

Tim gia tri nhdé nhat cla R, + R,.

PHAM TUAN KHAI (Ha N6i)

m (TTT2 s& 188+189)
DA GIAC 2017 CANH

Héng néi ding. Vi dudng thang d khéng di
qua dinh nao clia da giac va chi cat 2 canh
cla da giac nén cac dinh cla da giac thudc
hai nfa mat phang ddi nhau c6 bd & dudng
thdng d. Goi s6 dinh cla da giac 2017 canh
da cho cuing thudéc moét nira mat phang la a
thi s6 dinh cla da giac & nlfa mat phang con
lai 14 2017 — a. S6 giao diém cla cac canh
va cac duong chéo cla da giac da cho véi d
la a(2017 —a) ludn 1a s6 chan (vi hoac a
ho#c 2017 — a |a s6 chan). Tri hai giao diém
clia d vGi cac canh cla da giac thi s6 giao
diém clia d véi cac dudng chéo cla da giac . oo
la a(2017 —a) - 2 luén l1a s6 chin. Keét qua K1 20 (1772 s5 188+189)
(& e vt Nhan xét. Cé~C ban sau dudc (Tiép theo trang 29)
— thudng:  Nguyén Minh  Thuong,  a) C6 AHBC = 2Sgc = AB.AC.
Nguyén Trinh Phuong, Ngé Ha Trang, 8C1,
THCS Archimedes Academy, Ha Noi.
VOPINHHOA _ _1 . 1 _AB®+AC* _ BC® 1 _
P T B W AB2 AC? AB2AC? AH?BC? AH?
b) C6 AH L BC = AB > AH, AC > AH. Do d6

1 1 1 1 1 1
AB® AC® AB3 ABZ AC® AC?

Ma AABC vuéng tai A nén AB? + AC? =BC?.

<1_1+1_1=1(1+1J=1_
AH AB? AH® AC? AHPLAB? AC?) AHP

@iy Nha@n xét. Hai ban dugc thudng ki nay
e [a: NGO Thi An Binh, 7E, THCS Dang
Thai Mai, TP. Vinh, Nghé An; Duong Héng Son,

8C1, THCS Archimedes Academy, Ha Noi.

THIEU QUANG TUNG




e ?7 o

| |- |

Bai 1(188+189). Tim cac s6 nguyén x sao

cho la binh phuong clia mét phan sé.
x -1 a 2

LSi giai. Dat =|2| véi a, b eN,
9x+7 b

b0, (a,b)=1.

e Neua=0thix=1.
e NEua=#0,tacdx—1=a’k, 9x + 7 = bk,

ke Z, (k#0).

Suyra9x +7 -9(x - 1) = b’k — 9a%k

& 16 = k(b - 3a)(b + 3a).
Vib+3a>0,b+3a>b-3avab + 3a,
b — 3a cuing tinh chan 1& nén ta c6 bang sau:

b+3a | b-3a k a b
8 2 1 1 5
8 -2 -1 E 3

3
1
4 2 2 — 3
3
4 -2 -2 1 1
2 -4 -2 1 -1
2 -8 -1 E -3
3

DP6i chi€u voi diéu kién a, b € Nta chon

duoc

e VGia=1,b=5k=1tacox=2.

e V6ia=1,b=1,k=-2tacd x=-1.

Vay cac gia tri cia x thda man bai toan la
1, -1; 2.

Nhan xét. Nhiéu ban bd quén trudng hop
x = 1. Céc ban sau c6 I0i gidi day du va

toa
qua thu

&

chinh xac: Lé Thi Nhu Quynh, Nguyén Ngoc
Tram, Lé Thi Huyén Tram, Nguyén Thi Kim
Tuyén, Tran Gia Huy, 7C, V& Thi Minh
Huyén, Pham Ngoc Huynh, Tran Hoang Ha,
Tran Thdo Vén, 6A, THCS Hoang Xuan Han,
Pldc Tho, Ha Tinh; Ch&r Lé Phuong Linh,
7A3, THCS Lam Thao, Lam Thao, Phu Tho;
Nguyén Van Bdo Chéu, 7/5, THCS Nguyén
Khuyén, Da Nang; Nguyén Anh Thu, 6A3,
THCS K& An, Ké Sach, Séc Trang.

PHUNG KIM DUNG
Bai 2(188+189). Tim cac chirsé x, y, z, t, u
théa man
L&i gidi. Dat xy =a; ztu=b
(10 <a<99:100 <b < 999).
Theo gia thiét ta c6 (a + b)? — (1000a + b) = 0
— (a+b)(a+b—1)=999a=27.37.a. (1)
Ta cd (a+b)?>=1000a + b < 99999
= a+b<316.(2)
Talaico(a+b,a+b-1)=1.(3)
Tu (1), (2), (3) suy ra
{a+b527 5 {a+b237

, oac )
a+b-1:37. a+b-1:27.

a+b=27m
a+b-1=37n
a=mn (m,ne N¥)

o TH1. =2m=37n+1

=27(m-n)-9n=n+1.
Suyram>nvan+1:9.
% Néu n> 10 thim > 10
= a=m.n> 100 (loai).
*Néun<10thin=38
=>m=11=a=m.n=288
=b=27m-a=209.



Suyrax=y=8;z=2;t=0;u=09.
Th{ lai thay dung.
a+b=37k
a+b-1=27I
a=kl (k, le N¥)
= 27(1-k) - 9k =k — 1.
Suyral>kvak-1:09.
% Néu k =10 thil > 11 suy ra a > 110 (loai).

TH2. =37k =271+1

% N&u k < 10 thi k = 1 :>|=% (loai).

Vayx=y=8;z=2;t=0;u=09.
Nhan xét. C6 rat nhiéu ban gui bai vé toa
soan, tuy nhién mét sé ban chua tim di diéu
kién clia a + b. Cac ban sau cé i gidi tot:
Nguyén Anh Thu, 6A3, THCS K& An, K&
Sach, Séc Trang; Nhom ban Nguyén Coéng
An, Duong Trong Nguyén, Bui Nhat bang,
Nguyén Céng Phu, 7C, THCS Ly Nhat
Quang, D6 Luong, Nghé An.

LE PUC THUAN

L&i giai. Goi s6 can tim 1a n.
Datn=3a’=4b*(a, b € N*).
Tacé3a’:2=a*:2=>a:2=2a:8.
Dod64b*:8 =b*:2=b:2 (1)
Talaico4b* i 3=b*:3=b:3.(2)

T (1), (2) suyrab : 6 (vi (2, 3) = 1).

Vi n la s6 nguyén duong nhd nhat nén b
cling 1a s6 nguyén duong nhd nhét.
Suyrab=6=a=12.

Do d6 n = 3.12° = 4.6*= 5184 (thda man).
Vay s6 can tim 1a 5184.

Nhan xét. Toa soan nhan dudc rat nhiéu bai
gidi clia cac ban, hu hét cac ban déu giai
dung. Tuy nhién chi c6 cac ban sau c6 10i
gidi ngan gon hon ca: H6 Trong Hiéu, 7C,
THCS Cao Xuan Huy, Dién Chau; Ngé Thi

An Binh, 7E, THCS bDang Thai Mai,
TP. Vinh; Hoang Nguyén Mai Luong, 7C,
THCS Ly Nhat Quang, B6 Luong, Nghé An;
Nguyén Anh Thu, 6A3, THCS K& An, K&
Sach, Séc Trang; V6 Thi Minh Huyén, 6A,
Lé Thi Huyén Tram, 7C, THCS Hoang Xuan
Han, Blc Tho, Ha Tinh; Nguyén Van Bao
Chéu, 7/5, THCS Nguyén Khuyé&n, Da Néng;
Tran Cao Bdo Chau, TA, THCS Tran Hung
DPao, TP. Buén Ma Thuat, Dak Lak; Nguyén
Tran Nguyén Ha, 6A, THPT Chuyén Ha Noi -
Amsterdam, Ha Noi.

CAO VAN DUNG

L&i giai.

K
AW C

D Hinh 1
Ké BH L AC, DK L AC (H, K e AC) (hinh 1).
Ap dung dinh Ii Pythagoras ta c6
AB? + CD? = HA? + HB? + KC? + KD (1)
AD? + BC? = KA? + KD? + HB? + HC2. (2)
Ma AB? + CD? = AD? + BC2. (3)
Tu (1), (2), (3) suy ra

HA2 + KC? = KA? + HC?. (4)
B

>
=<H
@)

D Hinh 2

()



Néu H nam gita A va K (Hinh 1) thi
HA < KA, KC < HC = HA? + KC? < KA? + HC?
(mau thuan véi (4)).

Néu K nam gilta A va H thi HA > KA,
KC > HC = HA? + KC? > KA? + HC?
(mau thuan véi (4)).

Néu H = K thi (4) dung. Khi d6 B, H, D

thdng hang va AC L BD. (hinh 2)
Nhan xét. Lai gidi trén 1a IGi gidi cla da s6
cac bai gli vé tdoa soan. Cac ca nhan, tap
thé sau co 13i gidi t6t, trinh bay sach dep:
Chir Lé Phuong Linh, 7A3, Pham Hoang
Anh, 7A4, THCS Ld4m Thao, Lam Thao, Phu
Tho; Dinh Xuén Linh, 7A, THCS Dang Thai
Mai, TP. Vinh; Nguyén Danh Tién Nam, 7C,
THCS Ly Nhat Quang, D6 Luong, Nghé An;
Tap thé I6p 7C, THCS Hoang Xuan Han,
DPlic Tho, Ha Tinh; Nguyén Van Bdo Chau,
7/5, THCS Nguyén Khuyén, Da Nang.

HO QUANG VINH

L&i giai. DAt A = 9a%h? — 5a + 5b.

Tacd A—(3ab—1)>=6ab - 5a + 5b — 1
—a(6b-5)+(5b—-1)>0 (via, b>1). (1)
Talaicé (3ab + 1)~ A =6ab + 5a — 5b + 1
—b(6a-5)+5a+1>0.(2)

T (1), (2) suy ra (3ab - 1)< A< (3ab + 1)%
Vi A la s6 chinh phuang nén A = (3ab)?

& 9a%b? - 5a + 5b = 9a’b® <> a = b.

Ta lai c6 a2"® = 2020b2°'8

= a=2020 = b=2020.

Nhan xét. Phuong phap dudc s dung trong
IGi gidi trén 1a phuong phap danh gia kep,
mot phuong phap kha phd bién dé xi ly cac
bai toan lién quan vé s6 chinh phuong noi
riéng va cac bai toan vé Iy thira néi chung.
Y tudng clia phuong phap dua trén nhan xét:
Néu x" < a* < (x+k)" trong do6 a, x,ke Z,k > 2

thi a* e {(x ), (X +k-1)"}.

Céc ban sau cb 13i giai tét: Nguyén Van Bdo

Chau, 7/5, THCS Nguyén Khuyén, Pa Néng;
Cao Ky Anh, Nguyén Bich Pat, Duong Héng
Son, 8C1, THCS Archimedes Academy, Ha
No&i; Nguyén Anh Thu, 6A3, THCS Ké& An,
K& Sach, Séc Trang; Phan Thanh Tin, 9C,
THCS Nam Héng, Héng Linh, Ha Tinh; Dinh
Xuén Linh, 7A, Nguyén Héng Khanh Lam,
9E, THCS bang Thai Mai, TP. Vinh; Lé Van
Quang Hiéu, 6D, Nguyén Céng An, Bui Nhéat
Pang, Pham Thi Hoa, 7C, Nguyén Huy
Hoang, Nguyén Van Duong Hing, Nguyén
Cénh Manh, 9B, THCS Ly Nhat Quang, D6
Luong, Nghé An; Dinh Gia Huy, 8E, Tran
Minh Khéi, 8C, THCS Van Lang, TP. Viét Tri;
Dao Van Chién, Pham Minh Hai, Bang Thai
Tuén, 9A3, THCS Lam Thao, Lam Thao,
Pha Tho; Nguyén Duy Long, 9A, THCS Té
Nhu; Lé Minh Long, 8B, Nguyén Trong Tam,
9D, THCS Nhit Ba Sy, Hoang Héa, Thanh
Héa.

vO QUAC BA CAN

Loi giai. Tacoy=(m - 1)x + 2m -3
emx+2)=y+x+3.
Goi A(x; y) 1a diém c6 dinh ma ho dudng
thdng luén di qua véi moi m. Nhu vay toa do

0 . - 2=0
clia diém A thoa man {x "

y+x+3=0

o x=-2vay=-1=A(-2;-1).
Do d6 ba dudng thdng ma ta chon luén di
qua diém A. Ba dudng thdng nay lai tao Vi
nhau sau goc khéng cé diém chung trong.
Téng s6 do clia sau goc trén la 360°, suy ra
goc 16n nhat c6 s6 do khéng nhé hon 60°.
Vay x > 60°. Ta c6 thé chon ra ba dudng



thdng ingvéim=1m=+3+1;m=1-3
dé x dat gia tri nhd nhat.

Nhan xét. Bay la bai toan khéng kho, c6 mét
s6 ban quén chi ra trudng hdp cu thé clia m
dé ba dudng thdng cat nhau tao ra géc 16n
nhat cb gia tri nho nhat 1a 60°. Cac ban sau
cb 16i gidi t6t: Nguyén Thi Quynh Chi, 9A1,
THCS Yén Phong, Yén Phong, Bac Ninh;
Tran Minh Khoi, 8C, THCS Van Lang, TP.
Viét Tri, Pha Tho.

BUI MANH TUNG

L&i giai. Xét 2 ngudi dau tién, hai ngudi nay
ludn chon dugdc chd ngdi dé khéng phai ngdi
canh ngudi dén trugc. Va sau do, ngudi thi 3
va ngudi thr 4 khong thé chon dudc vi tri nao
ngdi ma khong ngdi canh ngudi dén truGc
cho nén ho dudc chon tu do vi tri cia minh.
Do d6 s6 cach sap x&p ché ngbi cho 4 ngudi
lubn bang 2 Ian s6 cach s3p x&p chd ngdi
cho 2 ngudi dau tién.

Ky hidu cac ghé Ian lugt 1a 1, 2, 3 va 4 U trai
qua phai. Néu ngudi dau tién ngdi vao ghé
s 2 hodc ghé sé 3 thi ngudi dén thit hai chi
c6 médt cach chon chd ngdi cho minh (ghé 4
hodc ghé 1). Con néu ngudi dau tién chon
ghé s6 1 hoac ghé s6 4 thi ngudi dén thr hai
c6 2 kha nang chon chd cho minh (chang
han ngudi dau tién ngdi ghé sé 1 thi nguoi
th( hai c6 thé ngdi ghé& s 3 hodc ghé sé 4).
S& cach xé&p chd co6 thé cho 2 ngudi dau tién
la2.1+22=6.

Nhu nhan xét ban dau, dap sé bai toan 1a
2.6 = 12 cach sap xép cb thé.

Nhan xét. Pay la bai toan khéng qua phic

tap, tuy nhién c6 nhiéu ban trinh bay con rat
dai. Bac biét c6 mét ban con xét truong hop
ghé& bang la mot vong tron, diéu nay la sai so
vGi gia thiét cla bai toan.

Céc ban sau c0 16i gidi tét: Nguyén Anh Thu,
6A3, THCS K& An, K& Sach, Séc Trang;
Pham Binh Thién Bao, 7C, THCS Hoang
Xuan Han, Bldc Tho, Ha Tinh; Binh Xuén
Linh, 7A, Nguyén Tran Khénh Huyén, 8D,
Nguyén Héng Khanh Lam, 9E, THCS Dang
Thai Mai, TP. Vinh; Nguyén Thanh Tung, 8A,
THCS Cao Xuan Huy, Dién Chau, Nghé An;
Truong Ngoc Tam, 9D, THCS Nhit Ba Sy;
Nguyén Duy Long, 9A, THCS T6 Nhu, Thi
trdn But Son, Hoang Hoéa, Thanh Héa; Aang
Thai Tuédn, Ha Hién Luong, 9A3, B6 Anh
Tuydt, Quan Tién Anh, Quéach Thi Thanh
Huyén, Pham Minh Chéau, 6A3, THCS Lam
Thao; Nguyén Trung Hoang, 7A5, Tran
Céng Hung, 9A4, THCS Gidy Phong Chau,
Phu Ninh; Trdn Minh Khoi, 8C, Binh Gia
Huy, 8E, THCS Van Lang, TP. Viét Tri;
Nguyén Tuén Pat, 8A, THCS Nguyén Quang
Bich, Tam Néng, Pha Tho; Nguyén Tuén
Duong, 8C5, THCS Chu Van An, Ngb
Quyén, Hai Phong; Nguyén Thi Quynh Chi,
Nguyén Manh Kién, Nguyén Tién Phong,
Trdn Quang Tai, 9A1, Lé Anh Nguyét, 8A1,
THCS Yén Phong, Yén Phong, Bac Ninh;
Duong Hong Son, Lé Duy Anh, Binh Mai
Chi, Nguyén Minh Phuong, Trinh Hoang Hai,
8C1, THCS Archimedes Academy, Ha Noi.

TRINH HOAI DUGNG

Loi giai. Ta co
m? + n? = AE? + BF? = AC? + CE? + BC? + CF?



BC?

2 2 2
=AC2+T+BC2+AC :5(BC +AC )

4
_5(a” +b®) _ 5ab
4 2
A
F r
r
k r
-
C E B
. ., ab (@+b+c)r
Talaic6 —=S =—
. 5 ABC 5
ab ab
=r= =
a+b+C  34p++a? +b?
< ab _ Jab
T 2Jab++2ab  2+42
.r? ab 3-22
Vay = .

<
2 2
m* +n (2+\/§)2.gab 5

DP3ng thiic xay ra khi a = b, khi d6 AABC
vubng can tai C.

Nhan xét. Trong bai toan nay ta can chi ra
GTLN cla tr s6 va GTNN clia mau s6 dé tim
dugc GTLN cla biéu thiic da cho. Cac ban
sau cb loi giai tot: Pao Van Chién, 9A3,
THCS Lam Thao, La&m Thao; Trdn Minh
Khéi, 8C, THCS Van Lang, TP. Viét Tri, Phu
Tho; Nguyén Thi Thanh Héng, Nguyén
Hoang Huy, Lé Van Manh, 9B, THCS Ly
Nhat Quang, D6 Luong, Nghé An; Nguyén
Minh Hién, 9D, THCS Nguyén Ding Pao,
TP. Béc Ninh; Nguyén Thi Quynh Chi, 9A1,
THCS Yén Phong, Yén Phong, Bac Ninh;
Duong H6éng Son, 8C1, THCS Archimedes
Academy, Ha Noi.

TRAN QUANG HUNG

Nguyén Anh Thu, 6A3, THCS K& An, K&
Séach, Séc Trang; Nguyén Van Bao
Chéu, 7/5, THCS Nguyén Khuyén, Da
Nang; Nguyén Tuén Duong, 8C5, THCS
Chu Van An, Ngdé Quyén, Hai Phong;
Nguyén Duy Long, 9A, THCS Té Nhu,
Hoang Hoéa, Thanh Héa; Tran Minh Khoi,
8C, THCS Van Lang, TP. Viét Tri; Chir Lé
Phuong Linh, 7TA3, THCS Lam Thao, Lam
Thao, Pha Tho; Duong Héng Son, 8C1,
THCS Archimedes Academy, Ha Noi;
Nguyén Thi Quynh Chi, 9A1, THCS Yén
Phong, Yén Phong, Bac Ninh; H6 Trong
Hiéu, 7C, THCS Cao Xuan Huy, Dién
Chau, Nghé An; Tr4n Cao Bgo Chau, 7A,
THCS Tran Hung Pao, TP. Buén Ma
Thuot, Dak Lik.

BAN POC CO THE DAT MUA
TAP CHI CA NAM HOC TAI
CAC BUU CUC CUA VNPT
TREN CA NUOC VOI MA DAT
CAC AN PHAM NHU SAU: Tap
chi Toan Tuéi tho 1: C169; Tap chi
Toan Tudi tho 2: C169.1; Téng tap
Toan Tudi tho 1 nam 2018: C169.2;
Téng tap Toan Tu6i tho 2 nim
2018: C169.3; Tong tap Toan Tudi
tho 1 nam 2017: C169.4; Téng tap
Toan Tu6i tho 2 ndm 2017: C169.5.



THACH B

Giang.

Bai toan thach dau: Tim cac cap sé nguyén td (p,

7p0° +p=q°>+43p° + 1.

TRAN DAU THU MOT TRAM NAM MUOI CHIN

Ngudi thach dau: Pham Thanh Hung, x4 Tan Hiép A, Tan Hiép, Kién

q) théa man

Thai han: Trudc ngay 08.2.2019 theo dau buu dién.

LCTED TRAN DAU THU MOT TRAM NAM MUOT BAY (1772 5 188+189)

Pé bai. Cho cac s6 duong a, b, ¢ thda man
ab + bc + ca = 1. Tim gia tri 16n nhat cGa biéu

thic

La&i giai. Ta c6 nhan xét

c*+1=c’+ab+bc+ca=(a+c)b+c).

Ap dung bat ddng thitc AM - GM cho hai s&

thuc duong ta c6
2
P:\/ a +\/ b 9Vc” +1
a+c b+c 8c
\/a +\/ b 9 latc b+c
a+c Vb+c 8\ ¢ ¢
b +1 g at+c b+c
b+trc 4) 8\ ¢ ¢
(5 ¢ 5 ¢ ) 9 latc b+c
4 a+c 4 b+c) 8\ ¢ ¢

: =— khi d6
Y b+c’

g_ c +§_ c _g a+c b+c
4 a+c 4 b+c) 8\ ¢ ¢

2
<§_ 22Xy + E_z 22=§_3__1_
8\/_ V872 2

Péng thic xay ra khi -2 1.3
a+c b+c 4
9
2\|Xy =——, ab+bc+ca=1.
8./Xy

< 3a=3b=cvaab+bc+ca=1

NN/
VéyMaxP——1<:>a b=— 3
- 2 f N

Nhan xét. Bai toan nay la bai toan hay va
khong qua phic tap. C6 nhiéu vd si tham
gia, tuy nhién cach giai hoi dai va kha phuc
tap. Khéng c6 vo si nao dang quang trong
tran dau nay.

NGUYEN MINH BUC

(29)



AN CHD CAC NAA TOAN HOC NHG)

PUA KHO VE DE, DUA LA VE QUEN

o

TRONG CHUNG MINH HINH HOC

NGND. VU HUU BINH

(Tiép theo s6 190)

tr la vé quen da duoc chung toi gidi
thiéu trong TTT2 s6 190. Bai viét nay
chung toi tiép tuc gici thiéu dén ban doc
thém mét phuong phap nira.
4. Phuong phap thay déi cach tiép can bai
toan.
Bai toan 1. Cho t& giac ABCD c6 AC = BD.
G phia ngoai t&r giac vé cac tam giac déu
ADE, BCF. Goi |, K theo th( tu 1a trung diém
cta AD, BC. Chiing minh rang IK song song
véi EF.
» Phan tich. Ta nghi dén IK co thé la dudng
trung binh ctia mét tam giac c6 mét canh la
EF. Goi O la giao diém cla El va FK, hinh vé
cho thdy | khéng la trung diém clia OE, K
khéng la trung diém cla OF, ta chuyén
huéng ching minh IK // EF bang cach dung
dinh Ii Thales d3o.
L&i giai.

c ac phuong phép dua bai toan hinh hoc

Goi O |a giao diém cla El va FK.
O thudc dudng trung truc ctia AD va BC nén

OA=0D, OB=0C.
Mat khac AC = BD.
Do d6 AAOC = ADOB (c.c.c).

Suy ra AOC = DOB = BOC = AOD
:@:%ﬁ::%/@:@ﬁ
Do d6 AIOD « AKOC (g.g).

Ol ID
Suyra —=—
y OK KC @
Ta lai c6 AIED «» AKFC (g.9).
I[E ID
Suyra —=—_(2
uy KF KC @
Tu (1), (2) suy ra ﬂ:E:>g:%.
OK KF IE KF

Ap dung dinh Ii Thales dao ta c6 IK // EF.

22)



Bai toan 2. Cho
CE la tia phan giac clia géc ACB
(E € AB). Trén canh AC |8y diém D sao cho
Chlng minh rang BD la tia phan

giac clia goc ABC.

tam giac ABC c¢o

A

B K C
» Phan tich. Bai toan néu trén khong dé vi ta
kho gan cac dir kién véi nhau. Hudng di
théng thuong ma nhiéu ngudi nghi dén dé Ia
ta chirng minh truc tiép BD la tia phan giéc
cua goc ABC.
Tuy nhién trong bai toan nay, ta nén thay doi
hwéng chirng minh, bang céch ké tia BD’ Ia
tia phan giac cta goc ABC (D’ AC), roi
chung minh D’ =D. Tuc la ching minh
CED’ =30°.
Loi giai. Ké BD’ la tia phan giac cla
ABC (D’e AC).
Goi | 14 giao diém cta BD’ va CE.
K& IK la tia phan giac clia BIC (Ke BC).
Vi BAC =60° nén ABC + ACB =120°
ABC +ACB _ 120°

2

—IBC+ICB = -60°

= BIC =120°

= EIB = CID’ = 60°.

Do d6 ABIE = ABIK (g.c.g) = IE = IK. (3)
Ching minh tuong tu ta dudc ID’ = IK. (4)
Tu (3), (4)suyralE=1ID".

Suy ra AIED’ can tai .

Do dé

. (180° —EID") _180° —120°

IED' =30°
2

— CED' = 30°.

Ta ¢6 D' thuéc canh AC va CED' =30°nén
D’ trung D.

Vay BD Ia tia phan giac ctia ABC.

Bai tap van dung

Bai 1. Cho tam giac ABC, diém D di chuyén
trén canh AB, diém E di chuyén trén tia déi
clia tia CA sao cho BD = CE. Chiing minh
rang dudng trung truc cla DE ludn di qua
mot diém cé dinh.

Bai 2. Cho tam giac ABC c6 A =60°,cac
dudng phan giac BD va CE. Goi K 1a diém
d6i xing véi E qua BD. Ching minh rang K
d6i xiing véi D qua CE.

Bai 3. Cho dudng tron (0), day BC. Biém A
di chuyén trén cung I16n BC sao cho tam giac
ABC nhon. Goi AD, BE, CF la cac duong cao
clia tam giac ABC. Tim vi tri cGa diém A dé
tam giac DEF ¢6 chu vi I6n nhat.

——




SAl 0 BAU?
SUA CHO DUNG

Bai toan. Cho tam giac ABC, c6 AM la dudng
trung tuyé&n. Chiing minh rang AB + AC > 2AM.
L&i giai.

A
AN
B\M/C %
B M C
D Y
Hinh 1 Hinh 2

* Céach 1. (Hinh 1). Trén tia d6i cha tia MA |4y
diém D sao cho MD = MA.

Xét AMAB va AMDC c6

MA = MD;

AMB =DMC (hai gbc d6i dinh);

MB = MC (vi AM la dudng trung tuyén clia AABC).
Do d6 AMAB = AMDC (c.g.c).

Suy ra AB =CD.

LETETED (1712 56 188+189)
LOT GIAI PA HOAN HAO CHUA?

Hinh binh hanh ABCD c6 ba kha nang: AC > BD
hoac AC < BD hoac AC = BD.

L&i gidi trong s6 188+189
chi dung trong trudng hop
AC < BD thiéu trusng hop
AC > BD va AC = BD (tuy
nhién truong hop thi ba
nay c6 thé ghép vao mot
trong hai truong hdgp
trén).

# Xét AC > BD.

Tacd OA=0C=0E=C0F.
Ma OB = OD nén DF = OF - OD = OE - OB = BE.

=

F

C

BAN SE NOI GI?

TA THAP
TP. H6 Chi Minh

Xét AACD c6 CD + AC > AD.
Ma AD = 2AM. Vay AB + AC > 2AM.

* Cach 2. (Hinh 2). V& BH L AM tai H, CK L AM
tai K.

Xét AHBM va AKCM c6

BHM = CKM (= 90°);

BM = CM (vi AM la dudng trung tuyén clia AABC);
HMB = KMC (d6i dinh).

Do d6 AHBM = AKCM (g.c.g).

Suy ra HM = KM.

Ta c6 AB > AH (vi AH L BH),

AC > AK (vi AK L CK).

Do d6 AB + AC > AH + AK

=AM — HM + AM + KM = 2AM.

Ban sé noi gi vé hai cach gidi cla bai toan quen
thubc trén?

Do d6 BF =BD + DF = DB + BE = DE.

* Xét AC = BD. Khi d6 OB = OD = OA = OC, nén
E trung vé6i B va F trung véi D.

Do d6 BE =DF =0.

-~ Nhan xét. C6 nhiéu ban gli bai dén toa
s soan. Cac ban sau cd 16i giai day di va
chat ché dugc thudng: Nguyén Thé Son, 8A1,
THCS Vinh Yén, TP. Vinh Yén, Vinh Phuc; 6
Nhu Hung, 9A4, THCS Gidy Phong Chéau, Phu
Ninh, Pha Tho; Nguyén Ngén Giang, 9A, THCS
Lé Van Thinh, Gia Binh; Dao Van Thao, 8A1,
THCS Yén Phong, Yén Phong, Bac Ninh; Hoang
Dinh bde, 7C, THCS Ly Nhat Quang, B6é Luaong,
Nghé An.

VI MANH TUONG



PE THI HOC SINH GIOI MON TOAN LOP 9

QUAN HOAN KIEM, HA NOI
Nam hoc 2018 - 2019
Thdai gian lam bai: 150 phat
Bai 1. (4,0 diém)
1. Tim cac s6 nguyén duong m, n sao cho n? —2 chia hét cho mn + 2.
2. Tim tat c& cac cap s6 nguyén duong (x; y) v4i x, y nguyén t6 cling nhau va thda man
phuong trinh 2x8 - y3 =2x2 - y.
Bai 2. (5,0 diém)
1. Gidi phuong trinh 3x? —4x—11= (2x —=5)\/3x + 7.

2. Cho a, b, ¢ 1a cac s8 thuc duong thdéa man a? +b? + c? = 3abc. Tim gia tri 16n nhat clia bidu

th(l’cP=\/;jl +\/2b +\/2C )
3a“ +1 3b“ +1 3c° +1

Bai 3. (4,0 diém)

8x> +4x +33 = y> —9y? + 29y
2Ux+4=y+1.

2. Cho a va b 1a cac s6 nguyén duong thda man 12182 +1 chia hét cho 1218° +1. Chiing
minh a chia hét cho b.

Bai 4. (6,0 diém)

Cho dudng tron (O). Tu diém M n&m ngoai dudng tron, ké hai tiép tuyén MA va MB dén (O).
AO cét dudng tron tai C. Budng thdng qua O song song véi AB, cat MB tai K.

1. Chiing minh CK |a ti€p tuyén cla (O).

2. Goi | 1a giao diém clia AB va CK. Chiing minh
IOB = BMC.

3. BC cat OK va Ol Ian luct tai E va F; IE c&t OC
tai G. Chiing minh ba dudng thdng GF, MC, OK
dong quy.

Bai 5. (1,0 diém)

Viét Ién vong tron 100 sé thuc khac 0. Sau do,
viét tat ca céc tich cac cap sé ké nhau vao giia
hai s6 d0, roi x6a cac sé ban dau di. Goi n 1a s6
luong s6 duang trén vong tron luc d4u. Cho biét
s6 lugng s6 duong trén vong tron lic dau va lac
sau la bang nhau, hay tim gia tri nhd nhat c6 thé

c6 clan.

1. Gidi hé phuong trinh {




HUONG DAN GIAI DE THI CHON HSG LOP 9
HUYEN TAM DUONG, TINH VINH PHUC

Nam hoc 2017-2018
Mon thi: Toan
(Pé dang trén TTT2 s6 188+189)

Bai1.a) DPKXD x #y; X #-Y; x¢—2y.

X-2y 4y2 —4xy (1_1_ 2yj
x-y x? +Xy - 2y X-y
_(x=y) - (X —4y?) - (4y?

(X—y)(x+2y)
3 (x+y) X—y X+y
C(X=y)(X+2y) x+y x+2y
b) Ta c6 x2 + 2016y? = 2017xy
& (x—y)(x—2016y)=0

A=|22Y _
X+2y

—X —4xy)_x+y
'x—y

X=y
&
x =2016y
& x=2016y (vix #y).

Khide A <2017y _ 2017
2018y 2018
Bai 2.a) Taco
V2(y2 -3 +4-15 +.10)
J2(+/23 -345)
N4-2J3 +\8-215 + 2.5
) 46 - 6+/5

V6B -1%+ 5 -3 + 245
NENCES
_3-1+5-3+25 351

345 -1 35 -1
b) DPKXD x # —1; x # —4; x # —6; x # 3.

Ta co

3 2 4 9
+ =—+

=1.

«2+5x+4 x2+10x+24 3 x2+3x—18

3 2 4 9
& + =—+
(X+N(x+4) (x+4)(x+6) 3 (x-3)(x+6)

(x+1 x+4j (x+4 x+6j
1

e b
=—+
3 x—3 X+ 6

1 4
S—=—+
3

1
X+1 x-3
3(x—3) _ 4(x+1(x-3) N 3(x+1)

3x+N(x=3) 3x+N(x-3) 3(x+1(x—3)
—4x% -8x=0 o 4x(x-2)=0
& x =0 hoc x = 2 (thda man DKXD).
Vay tap nghiém cla phuong trinh la
S ={0;2}.
c) Tacod
C =16x2 + 8x +1+16x2 —24x +9

= J(@x + 12 +(3 - 4x)?
= |4x + 1]+ |3 = 4x| > [4x + 1 + 3 — 4x| =
Déng thic xay ra khi (4x + 1)(3 - 4x) >0
S —1 <x< g .
4 4

Bai 3. a) Ta ¢ 3x* + by? = 255
& 3x? =255 -5y = 3x% < 255

—/85 < x <+/85.
Doxe Zsuyra-9 < x < 9.(1)
Vi5y?: 5va255:5nén3x?: 5

X1 5=>x:5.(2)
T (1), (2) suy ra x€ {-5;0;5}.
o Néu x =5 thiy = £6.
o Néu x =0 thi y* = 51 (loai).
Vay phuong trinh c6 cac cap nghiém (x, y) la
(-5; 6), (-5; —6), (5; 6), (5; —6).
b) Ap dung bat dang thiic AM - GM ta c6
a’+2b*+3=(a’+b? + (b? + 1)+ 2
> 2ab + 2b + 2.
Chiring minh tuong tu ta co




b?+2c?+3>2bc+2c + 2;
c?+2a’+3>2ac+2a+2.

Suy ra

1 1 1
2 2 T 2 t 2
a‘+2b“+3 b +2c“+3 c“+2a“+3

Sl L + L + 1 )
2lab+b+1 bc+c+1 ac+a+1

Talaicod

1 N 1 N 1
ab+b+1 bc+c+1 ac+a+1
1 ab b ab+b+1_

= + + = =1
ab+b+1 b+1+ab 1+ab+b ab+b+1

Vay
1 1 1

+ +
a?+2b%2+3 b%+2c%2+3 c2+2a%+3
41

2 2

Péng thiic xay rakhia=b=c=1.

D C
I
H
I F
O E
u|
A K M B

a) Goi H la giao diém cia AE va BC.
Ta c6 AAME = ACMB (c.g.c)
—EAM=BCM.

Ma BCM + MBC = 90°

—EAM + MBC = 90° = AHB = 90°
Vay AE 1 BC.

b) Goi O la giao diém clia AC va DM.
Suy ra O la trung diém ctia AC.

AAHC vuéng taiH = HO =%AC = %DM

— ADHM vuéng tai H = DHM = 90°.
Chiing minh tuong tu ta c6 MHF = 90°.

Suy ra DHM + MHF = 180°.
Do d6 ba diém D, H, F thing hang.

Ap dung hé thic vé canh va dudng cao vao
tam giac vuéng DMF ta c6

1 1 1

= + :
MH? MD? MF?
c) Ta c6 DMF =90° = MF L DM.
Talaic6 10 L DM = 10 // MF.
Vi O 14 trung diém ctia DM nén | |a trung diém
clia DF.
Mat khac IK L AB (K € AB) nén IK // AD // BF.
Suy ra IK la dudng trung binh cla hinh thang
AD+BF AM+BM
2 2
Ap dung dinh ly Pythagoras vao hai tam giac
vuong can AMD va BMF, ta tinh dudc
AM=6cm, BM=3cm
AM+BM 6+3
2 2
Goi A 1a 1 trong 4037 diém da cho. Vé
dudng tron tdm A ban kinh [a 1. Ki hiéu (A; 1).

Néu tat ca 4036 diém con lai déu ndm
trong dudng tron nay thi bai toan dugc ching
minh.

Néu ton tai diém B ndm ngoai dudng tron
(A; 1) thi AB > 1, vé dudng tron tam B ban
kinh bang 1, ki hiéu 1a (B; 1).

Goi C la diém b4t ki trong 4035 diém con lai.
Do A, B, C |a ba diém bat ki va AB > 1 nén
theo gia thiét ta c6 AC < 1 hoac BC < 1.

Suy ra C nam trong (A; 1) hoic (B; 1).

Do d6 hai dudng tron (A; 1) va (B; 1) sé chira
hét toan bo 4035 diém con lai.

Theo nguyén li Dirichlet mét trong hai dudng
4035

ABFD = IK =

Vay IK = =4,5cm.

tron nay chia it nhat [ }+ 1=2018 diém

nhung tinh c& diém A hodc B ta c6 1 dudng
tron trén chita it nhat 2019 diém.

Vay luén ton tai dudng tron ban kinh bang 1
chia it nhat 2019 diém.

@)



0 chit

NAM MOI

NGUYEN THI HOA

GV. TH Son Léc, Can Léc, Ha Tinh

Trén moi hang ngang clia 6 chit nay 1a cac danh tir vé chi dé ngay
Té&t. Nao, ching ta cung dién cac chii cai thich hop vao 6 chii dé tim ra

nhiing tU c6 y nghia cac ban nhé!

j(d qua 0 chir DIA PIEM THAM QUAN (111286 188+189)

5 * RIVER Dong séng
: *k FACTORY Nha may
: %k PARK Céng vién
: % PRISON Nha t
: *k CHURCH Nha tha
: *k MUSEUM Vién bao tang
: %k HOSPITAL Bénh vién
: %k RESTAURANT Nha hang
: %k ROAD Pudng cao téc
t sk BANK Ngan hang
: %k AIRPORT Séan bay
i *k SCHOOL Trudng hoc
: *k HOTEL Khach san
: %k LIBRARY Thu vién
Siéu thi

i % SUPERMARKET

!H@mm Nhén xét. Nam ban sau tim dung
. va di cac dia diém tham quan
- trong 6 chi, trinh bay sach dep dudc

thing -1

thudng ki nay: Nguyen Thi Phuong Théo A,

7B, THCS Nguyén Hién, Nam Truc, Nam :
Dinh; Lé Van Minh, 7C, THCS Hoang :
Xuan Han, Pdc Tho, Ha Tinh; Nguyén Vi :
Thuy Linh, 6B, THCS Dang Thai Mai, :
TP. Vinh, Nghé An; Pham Thj Minh Anh, :
7A1, THCS Trung Vuong, Mé Linh, Ha Noi;
Nghiém Thj Van Anh, 7A4, THCS Yén :
Phong, Yén Phong, Bac Ninh. :
Cac ban sau dugc khen: Nguyén Vi Chi
Nguyén, 8D, Bui Phuong Thanh, 6A, THCS :
DPang Thai Mai, TP. Vinh, Nghé An; Tran :
Céng Hung, 9A4, THCS Gidy Phong Chau, :
Phu Ninh, Pha Tho; Luong Viét Huong, TA, -
THCS Hoang Xuan Han, Bic Tho, Ha :
Tinh; Ng6é Thi Thanh Huyén, 7A4, THCS :
Yén Phong, Yén Phong; Nguyén Tién :
Tuén, 9C, THCS Nguyén Cao, Qué V8, :
Bac Ninh. ) :
NGUYEN MINH THU :



wwnmme  DE THI
w4} CAU LAC BO TTT

NGUYEN BUC TAN

Ki 22

CLB1. Given three numbers a, b, c satisfying

a+b+c= % Find the value of the following
abc

(1+a’b?)(1+b%c?)

bz(c+a)2(1+02a2)'

CLB2. Prove that

1 1 1 1 9

+...+ > 2<—.
2018 +2019¢ 20

expression M =

CLB3. Find x when
1 1 1
+ +
X+5 (x+4)(x+5) (x+3)(x+4)
1 3
e —
(x+3)3x+8) 2
CLBA4. Find four numbers such that each one of
them is exactly equal to the square of the sum of
the other numbers.

CLB5. Quadrilateral ABCD with ZA =140°;

/B =100°, AB = BC = DA. What is the measure
of Z/~ACD?

PO BUC THANH (dich)

LEETED Ki 20 (7772 56 188+189)

CLB1. Vi a+b+c=L nénabc(a+b+c)=1.
abc

— 1+b%c? = abc(a+b + c) +b?c? = be(a +b)(a +c).

2.2

1+a“c” =ac(b+a)(b+c); 1+a’b? = ab(c+a)(c+b).

(1+b%c?)(1+a%c?)  (1+b%c?)(1+ac?)

c? +a’b?c? - c2(1 +azb2)
=(a+b)?1a s6 chinh phuong (do a + b 1a s6
nguyén).

CLB2. bat P(x) =ax(x—1)+bx +c.
Khi d6 20 = P(0) = ¢ = ¢ = 20.
11=P()=b+c=b+20 = b =-9.

Vay

2017=P(2)=Za+2b+c=23+2:>a=20215.

2015

Vay P(x) = X(x=1)-9x+20

2015 , 2033
=2x— X

+ 20.

CLB3.:xNéun=0 thi n?-2n+15=15,7" =1.
C6 15:1=n=0(nhan).
#N&un=1thin2-2n+15=14 7" =7.

C6 14:7 = n=1 (nhan).

#NéuneNn=22=7":49
:>n2—2n+15=[(n—1)2+14]549:[(n—1)2+14]37

=127 =(n-1:7=(n-172 249:[(n—1)2 +14}
khéng chia hét cho 49 (mau thun).
Vay n=0;n=1.

CLB4. Vi méi s6 trén dudng tron bang gia tri
tuyét déi cha hiéu hai s6 ding lién trudc nd theo
chiéu quay cla kim déng hé nén tat ca 24 s déu
khong am. Goi a la sé 16n nhat trong 24 s6 d6. Ki
hiéu 24 s& nguoc chiéu kim déng hé bat dau tu
sGalaa=ty,ty,ts ..., thy.

Khidba=t, =|t, - t;], ma 0<t, t; <anén hodc
t,=a,t;=0hoact,=0,t;=a.

#Néut =t,=athit,=0,t,=t,=a,t; =0, t, =
=a, ...
#Néut,=1,t,=0thib=t,=a,t;=0,t;=t, = a,

Nhu vay, ca hai trudng hdp, 24 s6 trén dudng
tron sé 1ap lai theo chu ki a, a, 0 hodc a, 0, a. Do
détacod 32=16a+8.0 = a=2.
Vay trén dudng tron c6 16 sé 2 va 8 s6 0 dudc
sap xép theo thr tu cac s6 I&p lai theo chu ky
2,2,0hoac 2,0, 2.
CLBS.

A

B H C
(Xem tiép trang 15)



Th thim. .. THhi Thim TASE. . . .
Tudi héng... xin it twdi hing P
Chuyén gi qua sdm... xin khdng trd léi N

Hoi: Tha thanh Dang Van Lam cb phai la
ngudi Nga khéng anh?
NGUYEN THI H
(THCS Cau Gidy, Ha No6i)
Dap:
Em héi thi anh xin thua
Van Lam ngudi Viét, lai vira nguoi Nga
Gen Viét la clia ngudi cha
Mau Nga cua me, Lam la con chung. Hoi: Anh cho em hdi tir “dao” 1a dong tir hay
danh tu?

LECONG T
(Thi trén Nghén, Can Léc, Ha Tinh)

Dap:
T “dao” ma ding tu do
Thi anh xin chiu biét do ra sao
bong tur : “dao giéng”, “dao ao”

P

Danh tir nhu thé “hoa dao” dung khéng?

Hoi: Anh Pho di, lam sao dé xac dinh mot nam
la nAm nhuan nhanh nhat?
HO VAN B
(THCS Dang Thai Mai, TP. Vinh, Nghé An)
Pap:
Nhin hai chit s6 tan cung

Chia ﬂA"}ChO 4 r?‘i tung z:ré /‘3’; y Hoi: Em hiéu: Tréng trot 1a inh vuc san xuét
“Khdng du: Nam nhuan mim cuoi quan trong clia ndng nghiép: cung cap luong
C6 du: Nam nhuan xin maoi dgi cho. thuc, thuc phdm cho con ngudi; thic an cho

chan nubi; nguyén liéu cho cbng nghiép;
nong san dé xuat khau... TU “tréng” thi em
hiéu nhung tu “trot” thi b6 tay.com luén anh ai!
VI VAN H
(TP. Béc Giang, Bac Giang)
Dap:
Anh biét Ia mét s6 dong
Khi nghe ttr “trot” sé méng lung lién
Daéy la tir thude vang mién
“Trot” Ia “choc” I6 & trén ...rudng, vuon. ..
ANH PHO GG XUA




CACLOPG6 & 7

Bai 1(191). Cho s6
M=1"+22+3%+ ... +99% +100"%.
Chimng minh rang s6 M c6 201 chit s6 va tinh
t6ng hai chii s6 dau tién clia s6 M.

NGUYEN HA HA UYEN

(TP. H6 Chi Minh)

Bai 2(191). Cho
1 (2 3 4

—t =ttt —
1.2 3 2018

~ 2 2019
2018 '

Chimg minh rang S khéng la sé tu nhién.
CAO NGOC TOAN

(GV. THPT Tam Giang, Phong Bién,
Thira Thién - Hué)

Bai 3(191). Tim cac s6 tu nhién ab sao cho

ab, ba, (a+ )b, (b+ 1)a la cac s6 nguyén t6 cb
hai chir s6.

LE SON TUNG

(GV. THCS Lam Thao, Lam Thao, Phu Tho)

Bai 4(191). Cho tam giac nhon ABC. Dung
ra phia ngoai AABC cac tam giac ACE va
ABF thr tu vubng can tai E va F. Dung tam
giac DEF vuéng can tai D sao cho Ava D
cung thudéc nla mat phang cé b 1a dudng
thdng EF. Chiing minh réng AD vuéng goéc
véi BC.
TRAN QUANG HUNG
(GV. THPT chuyén KHTN Ha Ni)

SOLVE VIA MALL

COMPETITION QUESTIONS

1(191). Given that
M=1"+22+3%+..+99%+ 100"

Show that M has 201 digits and find the first 2
digits of M.

2(191). Given that
1 (2 3 4

2019
=——| =+t —+—+.. .
20181 2 '3 j

+—
2018
Prove that S is not a natural number.
3(191). Find all the 2-digit numbers having

the form ab such that 5, E,

(a+1)b, (b+1a are all 2-digit prime numbers.

4(191). Given acute triangle ABC, we
construct two right-angled isosceles triangles
ACE with hypotenuse AC and ABF with
hypotenuse AB (both of them are outside
triangle ABC). Then, we construct another
right-angled isosceles DEF with hypotenuse
EF such that A, D and are on the same
plane side of EF. Show that AD is
perpendicular to BC.

(31



CAC LOP THCS

Bai 5(191). Cho cac sé thuc x, y thda man
{x3 +y3 =1948
(X+ y)(x+ N)(y+1) =2017.
Tinh x +y.
NGUYEN NGOC HUNG
(GV. THCS Hoang Xuén Hén, Buc Tho,
Ha Tinh)
Bai 6(191). Gia st a va b la hai sé thuc sao
cho phuong trinh x* + ax® + 3x* + 2bx + 2 =0
c6 it nhat mét nghiém thuc.
Chidng minh réng a? + 2b*> 12,
vO QUAC BA CAN
(Truong THCS Archimedes Academy,
Ha Noi)
Bai 7(191). Giai hé phuadng trinh
X+y+z=3
{x y +y\/2+z\/;=\/ﬁ+2.

THAI NHAT PHUONG

(GV. THCS Nguyén Van Tréi, Cam Nghia,

Cam Ranh, Khanh Hoa)

Bai 8(191). Cho tam giac nhon ABC (AB < AC).

Cac diém D va E thi tu thudc cac canh AB

va AC sao cho BD = CE. Ching minh rang

trong tam G cla tam giac ADE thudc moét

doan thang c6 dinh khi D va E di chuyén trén
AB va AC.

DPOAN VAN TRUC

(GV. THCS Nguyén Trai, M6 DBurc,

Quéng Ngai)

SOLVE VIA MALL

COMPETITION QUESTIONS

5(191). Given real numbers x and y satisfying
{x3 +y3=1948

(X+ y)(x+N)(y+1) =2017.
Find the sum x +.
6(191). Given real numbers a and b such that
the equation x* + ax® + 3x? + 2bx + 2 = 0 has
at least one real root.
Prove that a® + 2b*> 12.
7(191). Solve the following system of
X+y+z=3

X y+y\/E+z\/;=,/xyz+2.

8(191). Given an acute triangle ABC
(AB < AC). D and E are on side AB and side
AC respectively so that BD = CE. Prove that
the centroid G of triangle ADE would move
along a fixed line when points D and E move
along the segments AB and AC respectively.

equations {




Ban d co TONG TAP TOAN TUOI THO NAM 2018 ?

e Dong tap 12 so tap chi

- - c& nim 2018.
TONG 1:‘9“ e Dong bia cung.
Tﬂ;i" Jeaoi (fgy e Tién tra clu cho thdy co.
NAM 2018 e Bdi dudng hoc sinh gioi.

e Luu trif trong thu vién. . T
e Qua tdng hoc sinh gidi. .
e Gia bia: 170000 ddng.
Tap chi con c6 tong tap
cac nam 2013, 2014, 2016,
2017. Cac ban ¢o nhu céu
hdy lien hé theo so dién
thoai 024 35682701.

TONG TAD
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INRTUCESHOATRDONGEIGAR

Ngay 21.12.2018, Truong THCS Cau
Gidy, Q. Cau Gidy, Ha Noi da t6 chic
Lé trao gidi Ki thi V6 dich Toan cap
Trung hoc Uc mé rong (AIMO) nim
2018 tai Viét Nam. bén du co6 GS.
TSKH. Pham Thé Long, Phé Chu tich
Hoi Toan hoc Viét Nam; GS. TSKH.
NGND. Nguyén Van Mau, Chu tich
Hoi Toan hoc Ha Noi; TS. Ta Ngoc
Tri, Ph6 Vu truéng Vu Gidao duc Tiéu
hoc, Bo Giao duc va bao tao, ... Cudc
thi AIMO nam 2016 lan dau tién
dugc Truong THCS Cau Giay dang cai
t6 chiic tai Viéet Nam vao ngay
11.9.2016. Cudc thi nam nay c6 gan

1000 thi sinh dén ti 50 trudng THCS
va THPT trén dia ban TP. Ha Noi
tham gia. Két qua c¢6 14 thi sinh dat
ching chi Hang Prize va 32 thi sinh
dat ching chi Hang High Distinction.
Pac biét thi sinh Nguyén Thién Hai
An, 9A0, THCS Nguyén Trudng To, Q.
Dbong Da, Ha Noi da dat diém tuyét
déi 35/35 di€m va trd thanh thi sinh
c6 két qua cao nhat cta khéi 9. Thi
sinh Pang Quang Thang, 8A2, THCS
Cau Gidy, Q. Cau Gidy, Ha Noi dat
34/35 diém va la thi sinh c6 di€m
cao nhat khoi 8.

TTT

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

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

Ma s6: 8BTT191M19. In tai: Cong ty cé phan in Cong Poan Viét Nam, 167 Tay Son, Béng Da,
Ha Néi. In xong va nop luu chiéu thang 01 nam 2019.

Gia: 10 000 dong



