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Ban d co TONG TAP TOAN TUOI THO NAM 2018 ?

e Dong tap 12 so tap chi

- - c& nim 2018.
TONG T:A.h e Dong bia cung.
Tﬂ,ﬂi" Teaoi £fiey o Tién tra citu cho théy co.
NAM 2018 e Bdi dudng hoc sinh gioi.

e Luu trif trong thu vién.

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.

INRTUCESHOATRDONGEIGAR

e Chiéu ngay 05/01/2019, Trudng Lién
cap Tiéu hoc va Trung hoc co s6 Ngoi
Sao Ha Noi da td chtic Lé trao gidi Ki
thi Toan hoc Uc (AMC) 2018. bén du
co TS. boan Trung Cudng, Pho Vién
truéng Vién Toan hoc Viét Nam; ThS.
Nguyén Ngoc Han, Pho Téng bién tap
phu trach Tap chi Toan Tudi tho, ... Ki
thi Toan hoc Uc (AMC) bat dau dudc t6
chtic nAm 1978. Trudng Lién cap Tiéu
hoc va Trung hoc co sé Ngoi Sao Ha
Noi 1an dau tién diang cai t6 chiic ki
thi AMC nam 2016. Ki thi AMC nam
2018 c6 hon 1000 thi sinh tham duy va
két qua cé6 8 thi sinh dat chung chi
Hang Prize (la nhing thi sinh c6 so6
diém cao nhat ctia khéi) va 55 thi sinh
dat dudgc ching chi Hang High
Distinction (la nhting thi sinh khong
dugc ching chi Hang Prize, nhung c6
s6 diém ndm trong top 3% nhing thi
sinh c6 diém cao nhat). Thi sinh Déng

Khoi Nguyén, 16p 8C1, truong THCS
Archimedes Academy Ha No6i, v6i soO
diém tuyét d6i 135 diém, ban da cung
lic dat cac gidi Peter OHalloran Award
for Excellence (danh cho thi sinh dat
s6 diém tuyét doi), gidi MEDALS - Huy
chuong (trong 10 000 thi sinh & cung
mot khoi 16p trén toan thé€ giGi chi co
mot thi sinh doat Huy chuong) va
ching chi Hang Prize.
e Chiéu ngay 19/01/2019, tai trudng
Tiéu hoc Ly Thai Té, Q. Cau Gidy, Ha
Noi da té chic Lé vinh danh Ki thi tim
kiém tai nang Toan hoc quéc té€ ITMC
2019 vong 1. Ki thi nam nay c6 hon
3000 thi sinh tit 16p 2 dén 16p 11 tham
du, k€t qua co 53 thi sinh xuat sac
nhat dugc lva chon tham gia vong 2 ki
thi Tim kiém tai nang Toan hoc quoc
té€ ITMC 2019 t6 chdc tai Thai Lan tu
ngay 8/2/2019 dén ngay 12/2/2019.
TTT



- = Children's
a"f‘J Fun Maths
- mf&itﬁof,ﬁune HOC CO SO Journal

NHA XUAT BAN GIAO DYC VIET NAM - BO GIAO DYC VA DAO TAO

HOI DONG BIEN TAP

Phé Téng bién tap NXBGD Viét Nam:
TS. TRAN QUANG VINH
Phé Téng bién tap phu trach tap chi:
ThS. NGUYEN NGOC HAN
Phé Téng bién tap tap chi:
TRAN TH| KIM CUONG

Uy VIEN

NGND. VU HUU BINH
TS. NGUYEN MINH BUC
ThS. DANG HIEP GIANG

TS. NGUYEN MINH HA
PGS. TS. VU DINH HOA
ThS. TRAN QUANG HUNG
TS. LE THONG NHAT
PGS. TS. TA DUY PHUONG
ThS. PHAM BUC TAI
NGND. PGS. TS. TON THAN
PGS. TS. LE ANH VINH

TOA SOAN

Tang 2, nha A, sé 187B Giang V8, phudng Cat Linh,
quan Béng Da, Ha Noi
Dién thoai: 024.35682701 - Fax: 024.35682702
Email (Ban bién tap): bbttoantuoitho@gmail.com
Email (Tri su’ - Phat hanh): tapchitoantuoitho@gmail.com
Website: http://www.toantuoitho.vn

POl TAC DAI DIEN PHIA NAM

Cong ty c6 phan DAu tu va Phat trién Gido duc Phuong Nam
231 Nguyén Van Cui, Q.5, TP. H6 Chi Minh
DT: 028.73035556, Email: thitruong@phuongnam.edu.vn

Tri su - Phat hanh:
TRINH THI TUYET TRANG,
NGUYEN THI HUYEN THANH, NGUYEN THI HAI ANH
Bién tap - Ché ban: VU THI MAI, PO TRUNG KIEN
Mi thuat: TRAN NGOC TRUONG

\55 Trung Kién

CHIU TRACH NHIEM XUAT BAN

Chii tich Hoi dong Thanh vién NXBGD Viét Nam:
NGUYEN BUC THAI
Tong Giam doc NXBGD Viét Nam:
. HOANG LE BACH
Pho Téng Giam ddc kiém Tang bién tap NXBGD Viét Nam:
PHAN XUAN THANH

TRONG SO NAY

Giaitoan thé nao?
Giai mot s& dang toan bang cach sl dung hé

s bat dinh Tr3
Nguyén Thanh Hoa

Do thiham s6y =ax (a #20) Tr6
Nguyén Buc Tén

Hocrasao? Tr7
Mot s6 dang toan vé phan sé t6i gian

Ha Van Nhan

Nhin ra thé gigi Tr 11

Ki thi Toan va Khoa hoc quéc té€ IMSO (2018)
L&i gii dé thimon Toan
Db Puc Thanh

Toan quanhta

C6 méay cach kiém phiéu?
Thai Nhat Phugng

Pé thi giai hoc bédng Nguyén Pirc Canh,
trudng THCS Hoa Lu, Q.9, TP. H6 Chi Minh

Tr15

Ldp 6 Tr17
Lop7 Tr18
Thirsirc trudc ki thi THPT chuyén Tr19

Nguyén Duy Lién
Hudéng dan giai dé thi HSG mén Toan I6p 9

(Vong 2), Q. Hoan Kiém, Ha Noi Tr20
Do trithong minh Tr22
Hinh nao khac?

Db Thi Thuy Ngoc

Pé thi cac nuéc Tr23

Australian Mathematics Competition 2018
Junior Division




Thach dau Tr 26
Tran dau thi mét tram sau muoi

Nguyén Khanh Nguyén

Chir va chir sd Tr 27
Ki 39: Xuan Ky Hoi cbé gi la?

Thay Toan

Dé tu luyén cudc thi Cau lac bd Toan Tudi
tho toan quoc Tr 28

Pé thi “Tim kiém tai ning toan hoc tré

2018” (MYTS) Tr 30
Pham Van Thuéan

Két qua Thi gidi toan qua thu Tr 32
Compa vui tinh Tr 37
Qua may diém cé dinh?

Pham Tuén Khai

Cau lac bd Toan Tuéi tho Tr 38
Ki 23

Thai Nhat Phuong, B6 Burc Thanh

Sai 6 dau? Sua cho ding Tr 39
L&i gidi c6 dang khéng?

Huynh Thanh Téam

Pha an cung tham tir Sé Léc Céc  Tr40

Vu an lién quan t6i sé tai khoan 2018 + 1
Tran Phuong Nam

Giai toan hoc Anh

Congruent Triangles

Trinh Hoai Duong, Hoang Anh Quén
Vao tham Vuon Anh

O chit Hoa dao

Nguyén Thi Nhu Quynh

Danh cho cac nha toan hoc nho

9 dang thic tha vi trong tam giac vudng
Nguyén Burc Huén

Mot cach phat trién bai toan bat dang thiic

Tr 42

Tr 44

Tr 45

theo nhiéu hudéng Tr 47
binh Van Thu
Eureka! Tr 49

Xay dung bai toan dao clia mot sé bai toan
hinh hoc
Truong Quang An

Khai thac tir mét bai toan vé hinh vuéng  Tr 52
Vi Céng Minh

Lich st Toan hoc

Bai toan tho “VUura ga - Vua cho”
Ta Duy Phuong, Poan Thi Lé, Cung Thi Kim
Thanh, Phan Thi Anh Tuyét
Rirng cudi

Ki nay: Cau gi?

Vua Téu

Vuot vi mon

S dung phuong phap thé dé giai hé phuong
trinh Tr 57
Nguyén Thanh Giang

Hai bai toan hinh hoc d&c sic trong dé thi
tuyén sinh vao I6p 10 THPT chuyé&n ndm hoc

Tr 54

Tr 56

2018 - 2019 Tr 60
Nguyén Duy Khuong

Thi tham... Thi tham théi... Tr 62
Anh Pho6 Gd& xua

Thi gidi toan qua thu Tr 63

(2)



GIAI MOT SO DANG TOAN BANG
CACH SU DUNG HE SO BAT DINH

LA TOAN THE NA0?

ThS. NGUYéN THANH HOA
GV. Truong THCS Tan Qudi, Thanh Binh, Bong Thap

rong chuong trinh toan cadp THCS,
T phuong phap st dung hé sé bat dinh
it khi duoc dé cap dén trong sach
gido khoa ciing nhu céac sach tham khao. Bai
viét nay xin gici thiéu téi ban doc mot sé
dang toan st dung phuong phap hé sé bat
dinh.
Dang 1. Tim hé sé cua da thirc
Bai toan 1. Khong khai trién, hay viét da
thiic P(x) = (x — 1)(x — 3)(3x + 4) + 5x — 2
dudi dang 0y thira gidm dan cla bién x.
Lai gidi. Ta thay P(x) la mot da thic bac 3
va c6 hé s6 cao nhat bang 3. Do d6 ta viét
P(x) dudi dang chinh tc nhu sau:
P(x)=3x*+Bx*+Cx+D
= (x— 1)(x — 3)(3x + 4) + 5x — 2
=3x®+Bx?+ Cx +D.
% VGix=0tacoD=10.
*V6ix=1tac63=3+B+C+10
—B+C=-10. (1)
¥Voix=-1tadé1=-3+B-C+10
—=B-C=-6.(2)
T (1) va (2) suyraB = -8, C = -2
Vay P(x) = 3x® — 8x? — 2x + 10.
Bai toan 2. Viét da thic 5x° + 7x — 13 dudi
dang liiy thira gidm dan cda x — 1.
Loi gidi. Ta viét da thiic da cho dudi dang
5x° + 7x - 13
=5(x-1)°%+a(x-1)2?+b(x-1)+ c.
% V@i x =1 ta dugc c = 1.
*V6ix=0tadugc -5+a-b-1=-13
—a-b =-7.(1)

% V6ix=2taduoc5+a+b-1=41
=a+b=37.(2)

Tu (1) va (2) suyraa =15, b =22.

Vay 5x* + 7x — 13 = 5(x — 1)® + 15(x — 1)?
+22(x=1)-1.

Dang 2. Tim da thic du trong phép chia
da thirc

Bai toan 3. Tim da thdc du khi chia x*'° + 1
cho x? - 1.

Loi giai. Vi ta thuc hién phép chia cho da
thic bac 2 nén da thdc du la da thic bac
khéng vuot qua 1. bat da thic du la ax + b.
Khi d6 x®" + 1 = (x* - 1).9(x) + ax + b 3 d6
g(x) la da thirc thuong clia phép chia.
*VGix=1tadudgc2=a+b. (1)

* V@i x=-1tadudc 0 =-a+b. (2)

Tu (1), (2)suyraa=b=1.

Vay ta tim dugc da thic du cla phép chia la
X+ 1.

Bai toan 4. Tim da thiic du khi chia x®'° + x? + 1
cho x* — x.

L&i giai. Ta thay da thiic du trong phép chia
c6 dang ax? + bx + c.

Pat x + x2 + 1 = (x* — x).g(X) + ax?* + bx + c.
% VG6i x =0 ta dudc 1 =c.

% V6ix=1tadugc3=a+b+1
—a+b=2 (1)
*VGix=-1tadudc1=a-b+1
—a-b=0.(2)
Tor(1)va(2)suyraa=b=1.

Vay da thirc du 1a x? + x + 1.
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Dang 3. Phan tich da thirc thanh nhan ti

L&i giai. a) Ta nhan thdy rang khong thé
nhdm dudc nghiém nguyén ciing nhu
nghiém hiu ti cha da thic A.

Ta thdy hé s6 cao nhat cla da thic A
bang 1.

Do d6 ta viét dugc A dudi dang:

A= (x*+ax+Db)(x*+cx +d)
=>x'-6x*+12x* - 14x + 3 =x* + (a + ¢)x°
+ (ac + b + d)x* + (ad + bc)x + bd.

Dong nhat hai vé ta co

atc=-6
ac+b+d=12
ad+bc=-14
bd = 3.
Tubd=3,tachonb=1vad=3
a+c=-6
—=<ac=8 :{a=—4
3a+c=-14 c=-2.

Nhu vay A = (x* — 4x + 1)(x* — 2x + 3).

Tu d6 ta tim dugdc cach phan tich da thac A
thanh nhan td.

Chua y. Khi giéi bai toan trén bdng phuong
phéap hé sé bét dinh, ta chi can tim dugc mét
b6 sé (a, b, ¢, d) bdng phuong phap thir
chon.

b) Ta thay cac hang tr c6 trong da thiic B c6
day du cac bién x, y clung bac. Suy ra da
thiic B viét dugc dudi dang

B =(ax+ by + 3)(cx +dy — 1)

= 12x? + 5x — 12y* + 12y — 10xy — 3 = acx® +
(3c — a)x + bdy? + (3d - b)y + (bc + ad)xy - 3.

Dong nhat hai vé ta c6

ac=12

3c—a=5 a=4
bd=—12 =P~
3d-b=12 c=3
bc+ad=-10 d=2.

Vay B = (4x — 6y + 3)(3x + 2y — 1).

T d6 ta tim dudc cach phan tich da thiic B
thanh nhan td.

Dang 4. Chitng minh mét sé cho trudc la
s6 chinh phuong

Loi gidi. Goi 4 s6 tu nhién lién tiép la n,
n+1,n+2,n+3(neN).
TacoA=n(n+1)(n+2)(n+3)+1.

Gia st A la s6 chinh phuang.

Do A la da thic bac 4 véi hé sé bac cao nhat
la 1 nén ta co
n(n+1)(n+2)(n+3)+1=(n”+an +b)?
=n*+6n*+ 1102 +6n +1 =n*+ 2an® +
(@*+ 2b)n? + 2abn + b

Dong nhét hai vé ta dudc

2a=6

a?+2b=11 (a=3
=

2ab=6 b=1.

b2 =1

Vayn(n+1)(n +2)(n +3) + 1 =(n*+ 3n + 1)?
v3i moi n. Ta c6 diéu phai chiing minh.

Bai 1. Khong khai trién, viét da thiic sau dudi
dang ldy thira gidm dan cuda x.
(x-2)(x—-3)(2x + 3) + 4x - 1.

Bai 2. Tim da thdc du khi chia x*'® — x + 2
cho x? - x.

Bai 3. Phan tich da thiic sau thanh nhan t&
A=x*—6x3+12x% - 14x + 3.

Bai 4. Chiing minh réng n* + 6n® + 7n? - 6n + 1
la s6 chinh phuong vGi moi s& nguyén n.
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po THI HAM SO Y = AX (A = 0)

NGUYEN PUC TAN
TP. H6 Chi Minh

yéu cau hoc sinh can nam vimng céac

kién thire sau:
1. Toa d6 cGia mét diém trong miit phing
toa do
Cap s6 (X,; Y,) goi la toa d6 cla diém M trén
mat phang toa dd trong do x, |a hoanh d9, y,
la tung d6 cha diém M.
2. D6 thiham séy = ax (a # 0)
sk Dinh nghia. D5 thj ham sb y = ax 1a tap
hop tat c& cac diém cb toa dd (x; ax) trén
mét phang toa do.
sk D6 thi ham s6 y = ax 1a mét dudng thang
di qua géc toa do O(0; 0).
Sau day la mot s6 dang toan hay gap:
Dang 1. Vé dé thi ham sé y = ax (a # 0)
% Budc 1. Chon x = 1 suy ra y = a ta dudc
diém A(1; a) thudc do thi ham sé y = ax.
sk Budc 2. V& dudng thdng OA.
Bai toan 1. Vé do6 thi ham s6 y = 3x.
Loi gidi. Cho x = 1 ta dugc y = 3. Suy ra
A(1; 3) thudc do thi ham sé y = 3x.
D4 thi ham s8 y = 3x la dudng thang OA.

yA

B ai toan vé dé thi ham sé y = ax (a # 0)

bl 4

Bai toan 2. V& dé thj ham s6

Nhan xét. Ta thdy nén chon gia tri cia x dé

gia tri cia y la s6 nguyén sé thuén Igi hon
trong viéc vé do thi.

Loi gidi. Chon x = 4 ta dugc y = 3, suy ra
diém A(4; 3) thudc d6 thi ham s6 da cho.

D6 thi clia ham sé y=%xlé dudng thang

OA.
YA

3t - — - A

Dang 2. Piém thudc dé thi ham sé

Bai toan 3. Nhiing diém nao sau day thudc do
thi ham s6 y = 2x: A(-1; -2), B(-1; 2), C(2; —4)?
Lgi gidi. Thay x = —1; y = -2 vao phuang trinh
y = 2x ta co:

~2 = 2.(-1) (dang) nén A(-1; —2) thudc db thi
ham s6 y = 2x.

Thay x = —1; y = 2 vao phuong trinh y = 2x ta
co:

2 = 2.(-1) (sai) nén B(-1; 2) khong thudc do
thi ham s6 y = 2x.

Thay x = 2; y = -4 vao phuong trinh y = 2x ta
co:

—4 = 2.2 (sai) nén C(2; —4) khong thudc do thi
ham s6 y = 2x.

Bai toan 4. Cho diém M thudc d6 thi ham s6
y =—x. Biét hoanh dd clia M bang 6, tim tung

do diém M.
Loi giai. Diém M(6; y,) thudéc dd thi ham s6

(5



y—lx néntaco y _5.3
4 M™4 2

Vay tung do diém M 1a %

Dang 3. Xac dinh hé sé a cua ham sé
y = ax biét dé thi cGla ham sé di qua mét
diém cho truéc

Loi giai. Diém M(-2; 10) thudc d6 thi ham s6
y=axnén10=-2.a

=a=-5.

Vay a=-5.

Loi giai. Diém M(3; 3) thudc dé thi ham s6
y=(5-a’)xnén3=(5-a%.3

=5-a’=1

= a=212.

Vay a = 12.

Dang 4. Tinh géc giita dé thi ham sé y = ax
V@i truc Ox

L&i gidi. Ta thay diém A(1; 1) thudc dd thi
ham s8y = x
Y A

Goi B(1; 0) 1a hinh chi€éu vudng goc cla A
trén Ox. Xét tam giac vuéng OAB c6 BO =BA
= 1do d6 AOB =45°.

Vay goc gilta OA va truc Ox bang 45°.

Nhan xét. Tia OA la tia phan giac cla géc
xOy.

Dang 5. Xac dinh dé thi ham sé y = ax nam
6 géc phan tu nao
% Néu a > 0, d6 thi ham s8 y = ax nam & géc
phan tu (1) va (Ill). (hinh 1)
% Néu a < 0, d6 thi ham sé y = ax ndm & gbc
phan tu (I1) va (IV). (hinh 2)

YA

aL__

(I

(1N

e N

al-

hinh 2

Loi giai. a) Vi -5 < 0 nén d6 thi ham s6
y = =5x nam & gbc phan tu (Il) va (V).

b) Vi 3 > 0 nén do thi ham s6 y = 3x nam &
go6c phan tu (1) va (Il1).

Bai 1. Cho ham s6 y = —4x.

a) Vé do thi ham sé da cho.

b) Trong cac diém A(1; 4), B(2; -8), C(-1; 4)
c6 nhiing diém nao thudc d6 thi ham s6 trén?
Bai 2. Tim a, biét d6 thi ham s6 y = (2a® + 1)x
di qua A(-2; -6).

Bai 3. Tim goc hop bdi dudng thing y = +/3x
vGi truc Ox va cho biét doé thi ham sé nay
nam & nhiing gbc phan tu nao.

(&)



MOT SO DANG TOAN VE
PHAN SO TOI GIAN

HA VAN NHAN

GV. THCS Hoang Xuan, Hoang Hoa, Thanh Hoa

xuét hién trong cac dé thi hoc sinh gidi.
Bai viét nay gici thiéu toi ban doc mot
s6 dang toan vé phan s6 téi gian.
» Dinh nghia. Phan s6 t6i gian 1a phan s6 co
t&r s6 va mau sb la cac s6 nguyén té clng
nhau.

c ac bai toan vé phan s6 téi gian thuong

« Phan s6 %(b:&O) la phan s6 t5i gian néu

(a, b) = 1.
Sau day la cac dang bai tap thuong gap:
Dang 1. Chitrng minh mét phan sé la phan
s tdi gian

Cac buéc chirng minh:

s Budc 1. Dat (a, b) = d.

% Bubc 2. Tim hai s6 tu nhién m va n sao
choamznb=1.

k Bu6c 3. Lap luan déc61:d =d=1.

Bai toan 1. Ching minh cac phan s6 sau la
phan sé toi gian v6i moi s6 nguyén n lam
phan s6 cb nghia.

a) b)

c)

L&i giai. a) Patd=(n+3,n+2)véid e N.
Suyran+3:dvan+2:d
=>Nn+3)-(n+2)=1:d=>d=1.

Vay uéc chung I6n nhatcllan+3van+21a

1, do do n+3
n+2

nguyén n khac 2.
b) Pat (3n+ 1, 5n + 2) =d.
Suyra3n+1:d,5n+2:d.

la phan sé t6i gian vGi moi s6

Vid3n+1:dnén53n+1)=15n+5:d. (1)
Vibn+2:dnén3(Bn+2)=15n+6:d. (2)
Tu (1), (2)suyra15n+6—-(15n+5)=1:d
=d=1.

Vay 3n+1

5n+2
nguyén n.
c)Pat (n*+3n?+1,n*+2n)=d.
Suyran®*+2n:d,n*+3n’+1:d.(1)
Bai toan nay phic tap hon cac bai trén vi ta
khong thé triét tiéu dudc n theo phuong phap
ci. D& y réng bac clia mau s6 1a 4 va bac
cla ti s6 la 3 nén ta lam nhu sau:
n*+2n:d=n(n*+2n)=n*+2n%:d. (2)
Tu(1)va(2)suyran®+1:d.
T6i day ta van chua triét tiéu hét dugc n, luc
nay can tinh y nhan ra:
(NP+1?=n"+2n+1=n*+2n’+1:d. (3)

Tu(2)va(3)suyral:d=d=1.

la phan sé toi gian véi moi s6

3
Vay %Ié phan sé toi gian vGi moi
n* +3n° +1
s nguyén n.
Bai toan 2. Chldng minh cac phan sé sau la
phan s toi gian.
a) b)

L&i giadi. a) Phan s6 co6 ti s6 va mau sé 1a
cac s6 khong qua I6n, ta sé phan tich cac s6
nay ra thira s6 nguyén to:

65 =5.13;

54 =2.3%

Nhu vay (65, 54) = 1. Do d6 phan sé da cho
la phan sé téi gian.

™)



b) Ta thay tr s6 va mau s6 déu la cac sd kha
I6n, néu lam theo cach cla cau a sé gap khé
khan. Lac nay ta nghf t6i thuat toan Euclid dé
tim ra u6c chung I16n nhat cla hai so:

Thuat toan Euclid. Cho cac s6 a; b; q; r
thbamana=Db.q+r(a;b;q;reN, r<b).
bnéur=0

(b, r) néur 0.

Tl d6 ta c6 cach giai sau:

201787 =1535.131 + 702;

1535 =702.2 + 131;

702 =131.5+47;

131 = 47.2 + 37.

Theo thuat toan Euclid ta c6

(201787, 1535) = (1535, 702) = (702, 131)
= (131, 47) = (47,37) = 1.

Vay phan s6 da cho la phan sé téi gian.

Khi d6 (a, b) = {

L&i giai. a) Patd=(2n +3,n +7)
2n+3:d :
.o =2>2n+7)-(2n+3)=11:d
n+7:d
=d=11hoacd=1.
Neud=11=>n+7:11=>n=11k-7
(ke 7).

=2n+3=22k-11:11.

khong la phan so toi gian.

2n+3
Suy ra
n+7
Néun=#11k-7thin+7 711 = d=1.Khi
dbé phan s6 da cho t6i gian.

Vay 48 2n+3
n+7

n=11k - 7(ke Z).
b) Néu n 1a s6 1é thi 4n®> + 7n + 3 va 3n + 1

4n2+7n+3
3n+1

la phan s6 t6i gian thi

clng 1a s8 chn nén khéng la

phan sé toi gian.
Suy ra n la s6 chan.

Pat (4n’+7n+3,3n+1)=dvéid e N.
{m@+7n+3sd 1202 +21n+9: d
= . =
3n+1:d 12n? +4n i d
=17n+9:d
=3(17n+9)-17(3n+1) =10 : d.
Vin la s6 chdn nén 3n + 1 1a s6 1&, do d6 d
chi nhan cac gia tri 1; 5.
Néud=5thi3n+1:5
—3n+1-10=3(n-3):5
—=n-3:5(Vi(3 5)=1)
—n=>5k+3 (ke Z).
Suy ra 4n?+7n + 3 : 5. Do d6 phan sé da cho
khong t6i gian.
Néun=5k+3thid3n+145=d-=1, khi
do6 phan sé da cho toi gian.

2
Vay g A 7n+3
3n+1

la s6 chdn van # 5k + 3 (ke Z).

la phan so6 toi gian thi n

Bai 1. Chiing minh rang cac phan sd sau la
phan s6 toi gidn vGi moi s6 nguyén n.
1in+4
a)
3n+1
163737
11015 °

2n+1
°) 2n(n+1) (ne2)

Bai 2. Tim cac s& nguyén n dé cac phan s6
sau la phan s toi gian:
) n+9
n+6’
18n+3

2In+7

(ne Z);

b)

b)
Bai 3. Tim phan sé t6i gian % thda man diéu

kién sau:

a) Cong thém a véi 4, cong thém b véi 10 ta
dudc phan sé méi bang phan sé ban dau.

b) Cong thém a va b véi mét gia tri bang b, ta
dudgc phan s6 méi bang 2 Ian phan s6 ban
dau.



MOT SO BAI TOAN VE SO VA CHU SO

MAI VAN NAM
GV. THCS Khanh Héng, Yén Khanh, Ninh Binh

ai viét nay trinh bay mét sé bai toan vé
B s6 va chir s6 quen thubc. D& lam tét
dang toan nay, chung ta can nam
viing mot sé kién thirc co ban sau:
%k Cac d4u hiéu chia hétcho 2; 3; 5; 9;...
*k Phan tich c4u tao sé:

ab =10a+b, abc =100a +10b + ¢ =10ab +c.
%k Tinh chét chia hét clia mét téng:

Néua,b,ceZ,c#0 vaa:c,b:cthia+b:c.

Sau day la mot s6 bai toan minh hoa:

Bai toan 1. Tim mot sé tu nhién c6 4 chir s6
biét rang chir s6 hang don vi gdp 6 1an chi
s& hang chuc va téng cac chii s6 cla sb dé
bang 9.

L&i giai. Goi s6 can tim ¢ dang abcd véi a,
b, ¢ va d la cac chit s6 va a khac 0. Do chit s6
hang don vi gép 6 1an chir s6 hang chuc nén
d=6;c=1.

Mat khac téng cac chit s6 bang 9 suy ra
a+b=2. Ta chon cac cap s6 sau:

* Néu a=1thib=1. Ta tim dugdc s6 1116.

*k Néu a =2 thib = 0. Ta tim dugdc s6 2016.
Vay c6 hai s6 théa man bai toan la 1116 va
2016.

Bai toan 2. Téng cla hai s6 tu nhién bang
183. Néu xo6a chir s6 hang don vi cla s6 16n
thi dugc s6 bé. Tim hai s6 do.

L&i gidi. Néu s6 16n 1a s6 c6 hai chit s6 thi khi
x6a di moét chir s6 sé dudc sé bé l1a s6 cd mot
chir s6.

Khi d6 téng hai s6 nhd hon 183.

Do d6 s6 16n 1a s6 c6 ba chir s6, s6 bé la s6
c6 hai chir s6.

Goi hai s6 d6 la abc va ab véia, b, ¢ la cac
chir s6 va a khac 0.

TUr abc+ab =183 suyraa=1.

Tacotbc+1b=183=11b+c=73.

Ta lai c6 73 chia 11 du 7 va 11b chia hét cho
11 suy ra c chia 11 du 7.

Suyrac=7= b=6.

Vay hai sé can tim 1a 167 va 16.

Bai toan 3. Téng cla hai s6 tu nhién bang
440. Néu xda di chir s6 bén phai cla s6 16n
thi ta dugc s6 bé. Tim hai s do.

Loi giai. Téng hai s6 bang 440 nén sé 16n
phai la sé c6 3 chir so.

Goi s6 16n 1a abc véi a, b, ¢ la cac chii s6 va
a khac 0.

Theo gia thiét ta c6 s6 bé Ia ab.

Suy ra abc + ab = 440 = 11ab + ¢ = 440
=ci11=c=0

— ab =440:11= 40.

Vay hai sé can tim 12 400 va 40.

Bai toan 4. Tim cac s6 tu nhién c6 ba chit s6
chia hét cho 9 ma chir s6 hang don vi ctia nd
la 4.

L&i gidi. Goi s6 can tim la abc véia, b va ¢
chir s6 va a khac 0.

Do chit s6 hang don vi la 4 nén sé d6 c6 dang
la ab4. S6 nay chia hét cho 9 néna+b + 4
chia hét cho 9.
Suyraa+b=5hoaca+b=14.

*TH1. a+b=5

e Néu a = 1 thi b = 4 va ngudc lai. Ta tim dudc
hai sG: 144 va 414.

(9)



e Néu a = 2 thi b = 3 va ngudc lai. Ta tim dugc
hai s6: 234 va 324.

e Néu a =5 thi b = 0. Ta tim dudc s6 504.
*TH2.a+b=14

e Néu a = 5 thi b = 9 va ngudc lai. Ta tim dudc
hai s6: 594 va 954.

e Néu a = 6 thi b = 8 va ngudc lai. Ta tim dudc
hai s 684 va 864.

eNEua=7thi b=7.Tatim dudc sé 774.

Lgi giai. Ta chia 24 sé lap dudc 1am 4 nhom,
moi nhém 6 s6.

* Nhém 1 gom cac s6 ma chir s6 1 dimg &
hang nghin.

*k Nhém 2 gém céac s6 ma chit s6 3 ding &
hang nghin.

sk Nhém 3 gém cac s6 ma chir sé a dimg &
hang nghin.

*k Nhém 4 gém cac s6 ma chir s6 b dimg &
hang nghin.

Nhu vy ta thdy rang cac chir sé 1, 3, a, b
déu xuat hién & cac vi tri hang nghin, hang
tram, hang chuc, hang don vi méi vi tri 6 1an.
Suy ra téng 24 s6 lap dudc bang:

6.(1000 + 100 + 10 + 1)(1 + 3 + a + b) =
113322

=a+b=13.

Khéng mat téng quat gia sira > b.
eNEua=9thib=4.

eNéua=8thib=5.

eNéua=7thib=6.

Vay cac cap sd (a, b) théa man bai toan la
(9;4), (8;5), (7; 6).

L&i giai. Ta phan tich 20 thanh téng clia cac
bd ba s6 c6 mét chit s6, trong d6 cac s6 déu
khac nhau nhu sau:
20=9+8+3=9+7+4=9+6+5=8+7+5
=8+6+4.

Ta thdy c6 5 bd s6 khac nhau théa man diéu
kién bai toan.

Ung véi méi bd s6 nay, ta lap dudc 6 s6 ¢co ba
chlt s6 khac nhau.

Vay s6 cac s6 lap dudc 14 5.6 = 30 (s6).

Bai 1. Mot ngudi n6i ndm sinh clia ngudi dé la
t6ng clia cac s6 cb ba chii s6 giéng nhau va
déu chia hét cho 9. Hoi ngudi d6 sinh nam
nao?

Bai 2. Tim tat ca cac s6 c6 ba chir s6 khac
nhau chia hét cho 9 ma chir s6 hang chuc la
5.

Bai 3. Cho 4 chit s6 khac nhau va khac 0 1a
a, b, ¢, d. Biét tdng cac s6 c6 4 chii s& khac
nhau tao thanh tir 4 chir s6 trén la 133320.
Tim cac chirsé a, b, ¢, d.

Bai 4. Tim mét sé biét rang binh phuong cla
n6 1a s6 chinh phuong nhod nhat ¢ 4 chir sé.



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

‘ LOT GIAI DE THI MON TOAN
PHAN THI TRA LO1 NGAN

-

“'#;. ﬂpﬁ‘ TS. DO BUC THANH
LR GV. Trudng lién cap Tiéu hoc va THCS Ng6i Sao Ha N6i
(Suu tam va dich)

(Tiép theo TTT2 s6 191)

Cau 11. =3(@+b+c+d+e+f)=Pygc +Poer
A
:>(a+b+c+d+e+f)=M
60 3
_930+744 1674 _ 558 (cm).

3 3
Cau 12. Goi x, x + 1, x + 2 1an luct 1a s6 bi
trong 3 hop véGi x chia hét cho 5, x + 1 chia
hét cho 7 va x + 2 chia hét cho 9. Ta c6

x =5a
X+1=7b & x=5a=-1+7b=-2+09c.
Xx+2=9c
Tu d6 ta c6 5a=-1+7b.
Vi c6 3 cap cac doan thing song song nén ta  Ap dung Ii thuyét déng du ta c6
5a=-1(mod 7) & 5a =20 (mod 7)
<a=4(mod7)=a=4+7m.(1)

cb cac goc bang 60° nhu hinh vé.

T hinh vé ta c6 6 tam giac déu va cac hé o L
Véi m 1a mét s6 nguyén bat kKi.

thirc gilta cac canh a, b, ¢, d, e, f nhu sau: Tacod 5a=-2+9c.
a+btce AB =1PABC Ap dung li thuyét dong du ta cé

3 ' 5a=-2 (mod 9) & 20 +35m=-2 (mod 9)
b+C+d=DE=lPDEF. & 35m=-22 (mOd 9)

? = m=22 (mod 9)
c+d+e=BC=§PABC. & m=4 (mod 9) = m=4+9k. (2)

1 V6i k 1a mot s6 nguyén bat ki.
d+e+f=EF=§F’DEF. Thay m tir (2) vao (1) ta dugc

1 a=4+74+9k) ©®a=32+63k
e+f+a=AC==Pasc. — x =5a =160 +315k.
f+a+b=DF=lPDEF Vi x la s6 tu nhién nho nhat nén k = 0.

3 ' Suy ra x =160.

(19



Do d6 sé bi trong 3 hép lan luct 1a 160, 161,
162.

Vay téng s6 vién bi nhd nhéat trong 3 hop
l2a160+161+162 =483.

Cau 13. Liét ké mot s s6 hang dau va sé du
clia chuing khi chia cho 8, ta co6

SG hang| 1 1 1 3 5 9 17 | 31

S6 du 1 1 1 3 5 1 1 7

Séhang| 57 | 105 | 193 | 355 | 653 | 1201|2209 | 4063

S6 du 1 1 1 3 5 1 1 7

Ta thay rang s6 du theo mét quy luat dé la cir
sau 8 s0 hang thi cac s6 du dugc 13p lai.
Tacod 2018 =252x8 + 2.

Vay s6 du khi 18y s6 hang th(t 2018 chia cho
8la1.

Cau 14. Goi a la s6 cb 8 chit s6 can tim.

Theo dé bai ta c6 a + 2 chia hét cho 7 va 11.
Mat khac, BONN (7 ; 11) =77 néna + 2 =77 x k.
Ta thdy réng gié tri 16n nhat cla sé c6 8 chir
sd co6 tinh chat trén ma chia hét cho 77 la:
262207 x 77 =20189939.

GigG ta di tim s6 c6 8 chi s6 chia hét cho 77
ma gan s6é 20189939 nhét sao cho

9939 -77xm=MN30, v6i m cb gia tri nho
nhat c6 thé va sé bén vé& phai c6 hai chif s6
tan cung la 30.

Thir m = 17 ta dudgc 9939 — 77 x17 = 8630.
Vay gia tri 16n nhat cia MN 1a 86.

Cau 15. Theo dé bai ta c6 thé két luan rang
2204 (I + O) + 2240 (M + S) = 60012.

S8 2240 két thic bang mét s8 0 nén tich thir
hai ctia biéu thic trén c6 chi s6 tan cling la 0.
Do d6 (I + O) khi nhan vGi 2204 phai cho mot
s6 ¢6 chir so tan cung la 2 do két qua bén vé
phai c6 chir s6 tan cung 1a 2.

Vay c6 4 kha nang sau cuda (I + O):

(I+0)e{3, 8,13, 18}. Ta cb bang gia tri sau

(1+0) 3 8 13 18

(M +8) [v6 nghiém|vo nghiém 14 v6 nghiém

Vay téng can tim [a: 1+M+ S+ 0 = 27.
Cau 16.

Tu hinh vé, ta c6 cac hé thic sau:

D+E =180° —P; —-M,;
C+F=180° —-M;;

A +B+N=180°-P,
—=D+E+C+F+A+B+N
=3x180% — (Py +Py) — (My + M)
=3x180° -180° - 180° =180°.

Vay t8ng s6 do clia cac goc trén la 180°.
Cau 17. Ta dién cac s6 nhu sau:

2|3 5
1
2
3
2|4

NIOW P~
aAalwlobd

OB~ IN

(€2 1 BN~ REN O]

Vay sé dugc dién vao 6 dugc td dam la sé 1.




Cau 18. Goi n la s6 diém bén trong hinh
vudng. Bang cach vé mét s6 hinh dau tién véi
n=1, 2,3, 4 tadudc

NI

cho tich clia a, b va két qua clia phép tinh
tréncnhusau:2x3=6;2x4=8.

Hang ngang & gilta va cot doc ngoai cung
bén phai c6 chung s6 b nén b = 2. Gig ta co
hai kha nang nhu sau:

C6 4 tam giac C6 6 tam giac

C6 8 tam giac C6 10 tam giac

TU trén ta c6 quy luat: Téng cac tam giac
trong hinh th n tuan theo cong thic 2 x (n + 1).
Do d6 téng sé tam giac & hinh thit 2018 Ia
2x(2018 + 1) =4038 (tam giac).

Cau 19. Pau tién ta —

ki hiéu cac s6 & mot B —|a
s6 vi tri trong bang X
nhu trong hinh dudi

day. d e|=1|Db
Pé y thay rang trong —
cac so tor 1 dén 9,

chi c6 hai kha nang =|C

Kha nang 1 Kha nang 2

21—=1?2=|3 9|—|5|=|4

X X

8 4|=|2 6 3|=|2
+| |=]|s6 71+ 1=

V6i kha nang thir nhat, ta khong thé tim dudc
hai s6 c6 hiéu bang 3 dé dién vao hai dau hoi
ch&m trong hang ngang dau tién. Vay dap an
la kha nang 2.

Cau 20. Téng cac s6 trén cac hang, cac cot
phai 16n hon 7 do ¢6 s6 7 xuét hién trong mot
0 tréng.

DPé théa man diéu kién trén, méi nghiém chi
chita hai t6ng cuing tinh chan 1& va hon nhau
2donvi.Vidu:8va10,9va11,10va 12, ...
*VGia=1,a=2v0 nghiém.

« Véi a = 3, ta c6 mét nghiém nhu sau

T

5 1 4

2 6

*V6ia=4,a=5v0 nghiém.
*VGi a = 6, ta c6 mbét nghiém nhu Hinh a;

a =7, ta c6 nghiém nhu Hinh b.
T [

4 5 1 1 5 4
_DEl B
Hinh a Hinh b

Vay téng clia cac gia tri c6 thé clia a 1a
7+3+6=16.

(3)



Cau 21. Ta ¢6 nghiém nhu sau:

1 4 | 2
315|412 .1
e
112 | 57374
_Cz\
.
4713|115
1é
2 5773

Vayténgl+M+S+0=3+4+3+3=13,
Cau 22. Theo dau bai, ta c6 phuong trinh sau
Wzg@ 1000A +11M _2

MMMB S

1110M +B 5
< 5000A +555M = 2220M + 2B
< 5000A =1665M + 2B.
Gid ta thir cac gia tri clia A dé tim gia tri clla B
vaM (véi A, B,M<9), taco

A 1 2 3
M X 6 X
B X 5 X

TongA+B+M=2+5+6=13.

Cau 23.Taco

—-1%x2018 +2x (2018 - 1) - 3x2016 + 4 x
(2016 -1)+...—1003x1016 +1004 (1016 —1)

=2018-2+2016-4+2014-6+...+1016 -1004
=2016+2012+2008 +... +12

_2016+12 ~05 _509028.

Vay chit s6 tan clng cla biéu thic trén 1 8.

Cau 24.
©
(c)
(A) 6?6 F)
(H)

Kha nang 1. O C va 6 D c6 cling mau.

Ta c6 3 cach té C va D, cac 6 con lai méi 6 ¢
2 cach td. Téng congtacd 3 x2x2 x 2 x 2 X
2 x 2 =192 cach.

Kha ning 2. O C va D khac mau.

Cb3cachdéto CvaD, 1cachtoBvaE, 46
con lai mdi 6 c6 2 cach to.

Téng cong ta c6 3x1x2x2x2x2x2 =96
cach 6. Vay ta c6 téng cong 288 céach t6.

Cau 25. Ki hiéu tén cla cac hinh tam giac
nhu & hinh dudi

Co 4 cach t6 tam giac A, 3 cach t6 tam giac
B, 2 cach t6 tam giac C va 1 cach té tam giac
D. Vay c6 téng cdng 24 cach t6 cac tam giac
A B, C,D.

Tuy nhién v6i méi cach té nhu vay ta luén tim
dugc mot cach trong s6 cac cach con lai mot
cach ma co thé thu dudc bang cach quay
toan bd hinh lai 180°.

Vidu

Cu6i cung ta c6 téng cong 24 : 2 = 12 cach
dé t6 4 tam giac trén.




CO MAY CACH KIEM PHIEU?

THAI NHAT PHUGNG
GV. THCS Nguyén Van Trbi, Cam Nghia, Cam Ranh, Khanh Hoa

ia st c6 5 Ung cl vién
G|a A, B, C, D, E va ct
50 ngudi bau, tuong (ng
c6 50 phiéu. Mdi phiéu ghi
tén 5 Ung c’ vién d6 va
ngudi bau chon ra 3 ngudi va gach bd 2
nguai.
Gia st 50 phiéu bau déu hop 1&. D& cho gon
mdi phiéu chi ghi 3 (mg c vién dudc chon, vi
du A, B, C viét gon la ABC.
Két qua 50 phiéu bau dudc ghi lai nhu sau:
ABC; CDE; ABC; BDE; ACE; ABC; ADE;
ACD; BCD; BCE; CDE; ABC; BCE; ABD;
BDE; ADE; ABD; BCD; ABE; ACE; BCE;
CDE; ADE; BCE; ABC; ACE; ACD; BDE;
CDE; BCD; BDE; ACD; ABE; ACE; BCE;
ABD; ABC; BCD; ACD; ADE; ABD; BDE;
BCE; BDE; ACD; BCD; ADE; ABC; ABD;
ABE.
Ta c6 4 cach kiém phau bau:
Cach 1. Dém s6 lan dugc bau clia méi (ing clf
vién (thudng gach mét gach mai 1an tén ngudi
duoc bau theo & vudng, gach méi & dén 5
gach ).
S6 1an dudc bau cla 5 (ing ¢ vién 1a:
A: 29; B: 32; C: 31; D: 30; E: 28.
Ghi chu. Téng s6 1an dudc bau cla 5 Gng ¢l
vién la 50. 3 = 150, nén dé kiém tra dém c6
nham hay khéng ta c6 thé tinh téng 29 + 32 +
31 + 30 + 28 cb bang 150 khong.
Cach 2. Dém s6 1an khéng dudc bau clia mbi
img c vién (mdi phiéu c6 2 ngudi khéng
dudc bau). TUr d6 s6 1an dudc bau cla moi
ngudi bang hiéu cla 50 va sé lan khéng dudc
bau.

S6 |an khéng dudc bau clia méi (ng cl vién
la: A:21;B:18;C:19; D :20; E : 22. Tu dé
tinh duoc s6 lan dudc bau clia mbi (ng cl
vién c6 két qua nhu cach 1.

Ghi ch. * Téng s6 1an khéng dudc bau cla 5
g ct vién 1a 50. 2 = 100 nén dé kiém tra
dém c6 nham hay khéng ta co thé tinh téng
21+ 18 + 19 + 20 + 22 ¢6 bang 100 khéng.
 Cach dém nay sé& nhanh haon khi s6 (ng ¢l
vién bi gach bo it hon nhiéu so v6i Gng clr
vién dugc chon.

Cach 3. Dém s6 phiéu dudc bau theo nhém 3
ngudi gébm c6 10 nhém 1a ABC, ABD, ABE,
ACD, ACE, ADE, BCD, BCE, BDE, CDE.

S6 phiéu ctia nhém 3 ngudi dudc bau 13

ABC :7,ABD : 5, ABE : 3, ACD : 5, ACE : 4,
ADE : 5, BCD: 5, BCE : 6, BDE : 6, CDE : 4.

45)



Tu d6 s8 lan dugc bau clia méi (ing ¢l vién
la:

Ai7+5+3+5+4+5=29.
B:7+5+3+5+6+6=32.
C:7+5+4+5+6+4=31.
D:5+5+5+5+6+4=230.
E:3+4+5+6+6+4=28.

Ghi chu. * Téng s6 phiéu 1a 50 nén dé kiém
tra d€m c6 nham hay khong ta c6 thé tinh
t6ng7 +5+3+5+4+5+5+6+6+4chd
bang 50 khéng.

* Kiém tra s6 lan bau cla méi (ng cl vién
nhu cach 1.

Cach 4. Dém s6 phiéu khéng dudc bau theo
nhém 2 ngudi, gém c6 10 nhom la AB, AC,
AD, AE, BC, BD, BE, CD, CE, DE.

S6 phiéu cla nhém 2 ngudi khéng dudc bau
la AB : 4, AC : 6, AD : 6, AE : 5, BC : 5,
BD:4,BE:5 CD:3,CE:5 DE: 7.

Tu d6 s6 1an khéng duoc bau clia méi ing ol
vién la

A:4+6+6+5=21.

B:4+5+4+5=18.

C:6+5+3+5=19.

D:6+4+3+7=20

E:5+5+5+7=22.

Tu d6 tinh dudc s6 1an dudc bau clia mbi (ing
clr vién c6 két qua nhu cach 1.

Ghi chu. * Téng s6 phiéu la 50 nén dé kiém
tra dém c6 nhdm hay khéng ta cé thé tinh
thg4 +6+6+5+5+4+5+3+5+7chd
bang 50 khéng.

 Cach dém th{ tu nhanh hon cach dém thi
ba khi s6 (ing clr vién gach bd it han nhiéu so
vGi Ung c(r vién dudc chon.

Cu6i cling cac ban thd thuc hanh kiém phiéu
bau cla mét hdi dong gom 100 ngudi, c6 10
{mg c{ vién, mdi phiéu chon 7 ngudi va gach
bd 3 ngudi.

PHAT TRIEN BAI TOAN BAT

PANG THUC...

(Tiép theo trang 48)
Nhan xét. V6i cac 10 giai tuong tu nhu trén,
céc ban co thé dan téi cac bai toén sau:
Bai toan 8. Cho cac s6 thuc duong a, b, c.
Chimng minh rang
a® b° ®_ad p 3
—t et =2t —+—.
b3 03 33 b C a
Bai toan 9. Cho cac s6 thuc duong a, b, c.
Chimng minh rang
a® b® c®_a® pd
b—4+C—4+a—42 b2 +C—2+a—2.
Bai toan 10. Cho cac s6 thuc duong a, b, c.
Chiing minh rang

6 .6 6

a—+b—+c—2a2 +b? +c2.

b* ¢* a*

Cac ban thir chimg minh ba bai toan trén nhé!



TRUONG TRUNG HOC CO SO HOA LU, QUAN 9, TP. HO CHI MINH
Mon hoc: Toan
Nam hoc 2018 - 2019
Thai gian lam bai: 90 phat

(2 diém)

Tim x € N, biét

a) (x—7):25=1%"84+2019°
(2 diém)

b) 6x + x = 7% : (7%2.7%).

a) Tim s8 tu nhién n, biét rang khi chia n cho 2 thi dugc thuong 1a 2018.

b) Tim s6 c6 nam chir s8 abcde, biét rdng bede x 9 = 8022a.

(1,5 diém)

Dé& danh sé trang sach bang cac s6 tu nhién tir 1 d&n 116 can viét tat ca bao nhiéu chi s6?

(2,5 diém)

a) Ngay Nha gido Viét Nam 20 thang 11 nam 2018 roi vao ngay th( ba. Hdi ngay 20 thang 11

nam 2023 rai vao th{r may?

b) Tim s6 du cla phép chia 2' + 22+ 23 + ... + 2" cho 7.

(2 diém)

a) Cho nam diém A, B, C, D, E trong d6 ba diém B, C, E thdng hang; A, B, E thing hang; B,
E, D thdng hang. Giai thich vi sao ba diém A, C, D thng hang?
b) Cho 31 diém trong d6 c6é dung 3 diém thang hang, ngoai ra khéng con 3 diém nao thang
hang. K& cac dudng thang di qua cac cap diém. Hai co tat ca bao nhiéu dudng thang?

CACH GUI BAI BEN TOAN TUOI THO

Than gui ban doc Todn Tudi tho 2!

Dé thuan tien cho ban doc gui bai va Ban
bién tap chon bai va cham bai, toa soan
quy dinh cach gii bai dén Toan Tudi tho
nhu sau:

- Bai viét da gui dén Toan Tudi tho thi
khong giti dén bao hay tap chi khac.

- Néu bai trich, hoac suu tam & tai lieu khac
thi phai ghi r6 nguén goc tai lieu “Suu tam”.
Néu bai dich & tai liéu nao thi can gii kém
ban goc.

- Bai viét c6 da va chinh xac cac thong tin:
Ho tén, dia chi, s6 dién thoai, so tai khoan
ngan hang dé toa soan tién lien lac va gui
nhuan but.

- Mbi chuyén muc hay maéi bai Thi gidi toan

qua thu: gidi vao mot to giay, phia trén
cung co ghi ré ho tén, dia chi ré rang, chinh
xac (l6p, truong, huyén quan, tinh thanh).

- Chuyén muc Cau lac bo Toan Tudi tho:
giai lién 5 bai, co thé giai bang tiéng Anh
hoac tiéng Viét.

- Khuyén khich bai giai nhiéu cach néu co
thé.

- Bai gii dang nén danh may, gui kem file
vao email: bbttoantuoitho@gmail.com, hoac
gui ban goc qua duong buu dién.
- Bai giai ctia hoc sinh (viét tay) gt vé toa
soan theo dia chi: Tap chi Toan Tuéi tho,
Tang 2, nha A, s6 187B Gidng Vo, P. Cat
Linh, Q. Pong Pa, Ha Noi.

TTT

(7)



PE THI GIAI HOC BONG NGUYEN BUC CANH LOP 7
TRUONG TRUNG HOC CO SO HoA LU, QUAN 9, TP. HO CHI MINH

Mon hoc: Toan
Nam hoc 2018 - 2019
Thdai gian lam bai: 90 phut
Bai 1. (2 diém)
a) Tim cac s6 x, y biét 5x = 2y va x + y = —14. b) So sanh (-3)% va (-4)*.
Bai 2. (2 diém)
Thuc hién cac phép tinh:
1 1 1 1

a) (27 - 81" + 3%) : 9%, b) +—+ +o.+ :
26 49 6.12 198.300

Bai 3. (1,5 diém)

Ba don vi gop von kinh doanh theo ti 1& 3, 5, 7. H3i m&i don vi gop bao nhiéu tién? Biét rang

téng s6 vén gop dudc 1a 900 triéu déng.

Bai 4. (1,5 diém)

Cb 48 t& gidy bac loai 20000 dong, 50000 déng, 100000 déng. Sé tién clia cac loai tién bang

nhau. HAi méi loai ¢6 bao nhiéu t&?

Bai 5. (3 diém)

a) Cho hinh v&. Biét Ax // Cy. Hay tinh A +B +C.
B

N

X y
b) Qua diém M, vé 5 dudng thdng phan biét. Xét cac géc khong co6 diém trong chung, ching té
rang ton tai hai goc 16n hon hoac bang 36°.




Mo6n hoc: Toan chuyén
Nam hoc 2019 - 2020
Théi gian lam bai: 150 phat
Ngudi ra dé: Nguyén Duy Lién (GV. THPT chuyén Vinh Phuc, tinh Vinh Phuc)

a) (1 diém). Cho a, b, c 1a ba s6 thuc duong théa man diéu kién a+b +c+abc = 4.
Tinh gia tri clia biéu thiic A = \/a(4 —b)(4 - c) + /b(4 —c)(4 —a) + /c(4 —a)(4 - b).
1 1 _ 1 .
Ix Jy V2016
a) (1 diém). Tim tat ca cac s6 tu nhién n sao cho n; n? + 10; n> = 2; n®* + 6 va n® + 36
déu 1a s6 nguyén t6.

b) (1 di€ém). C6 bao nhiéu cap s6 nguyén duong (X, y) thda man

(M-1N)x+y=2

, trong d6 m 1a tham sé va x, y la an.
mx+y=m+1

b) (1 diém). Cho hé phuong trinh {

Chiing minh rang v8i moi m thi hé phuong trinh ludén cé nghiém duy nhat (x, y) thda man bat
déng thiic 2x +y<3.

a) (1 diém). Giai phuong trinh (vx +6 —+/x —2)(1+ VX2 + 4x -12)=8.
b) (1 diém). Cho tam giac ABC vuéng can tai A, M 1a mot diém nam trong tam giac thda man
MA MB MC
32 22

a) (1 diém). Cho ABCD I3 hinh binh hanh tam O. Goi M, N 1an luct la trung diém cGa BO
va CD. Chiing minh rang néu hai tam giac ABC va AMN déng dang thi ABCD Ia hinh vuéng.
b) (1 diém). Cho tam giac ABC c6 BAC =90°va AB = AC. Hai diém M va N ndm trong doan
BC sao cho N nim gitta M va C va BM? —MN? +NC? =0. Chimng minh rng MAN = 45° .

didu kién . Tinh cac géc AMB, BMC va CMA..

a) (1 diém). Cho a, b, ¢ la cac s6 thuc 4 -
duong thda mén a + b + ¢ = 3. Chitng minh rang 4 b, 1
l2+l2+i2232+b2+02_ i
a“ b c '

b) (1 diém). Trén dudng tron cb 25 vi tri dugc : 3
viét cac s6 gébm 12 s6 1 va 13 s6 —1. Mdi budc
ta thuc hién nhu sau: V6i mdi cap hai s8 & vi tri
ké nhau trén dudng tron, ta tinh tng gia tri clia
ching va viét sé vira tinh vao gilra hai s6 ké
nhau dé trén dudng tron. Sau do xba tat ca 25
s6 ban dau ta thu dugdc 25 s6 méi. Chiing minh
rang sau 100 budc, mét trong cac s6 trén dudng

tron cé gia tri nhd hon —10%,




Nam hoc 2018-2019
(Dé dang trén TTT2 s6 191)

1) Tor (% —2)}(mn+2), suy ra
m(n2 -2)= mn? — 2m
=n(mn+2)—2(m+n):mn+2.
Do d6 2(m+n):mn+ 2.
Vi m, n nguyén duong nén mn+2<2(m+n)
S M-2)(n-2)<L2.
T d6é tim dudgc nghiém cla phuong trinh
(m; n) =(3; 4).
2) Phuong trinh da cho tuong duong véi
x% +x8 +(-y)® =2x? -y
s (2x2 - y)(x4 + y2 + 2x2y -
(2x* -y)[3x‘y
- — (2x2 - y)| 6x5.
(2x* -y)|3x*@x* -y)

1) = 3x%y. (1)

—y,6x%) = (2x2
(do (x,y)=1=>(2x% —y,x?) =

Ma (2x2 -v,6)
1= (2x% -y, %) =1).

= (2x2 - y)|6 nén (2x2—y)e {1 2; 3; 6.

(TU (1), 2x%2 —ye N*.)
Giai 4 trudng hop tuong (g, ta dugc
(x; y)e{(1: 1), (2; 5)].

1) DPKXD x Z"%'
bat t=+/3x+7 (t>0). Khi dé, phuong trinh
tr thanh: t% + (2x —5)t — 3x? + x + 4 = 0.
=(4x -3)?> = t=x+1 hodc t =4 -3x.

3-5
o

TU d6 tim dudc x =3 hodc x =

2) Theo dé bai ta cb

3abc =a? +b? + ¢2 2ab+bc+ca:1+1+1s3.

a b c
o 1 1 1
Dat x=—;y=—;z=—=Xx+y+2z<3.
a b C

Khidé,P=\/ ZX + 2y +\/ 22 .
xX“+3 y<+3 z°+3

Ap dung bat dang thiic AM-GM, ta c6:

1\/7 A, x

2\ x¢+3 4 x +3 4 2x+2
X 1 1 x

@3 4 2%

1 1 .
Tuong tu, <—+4—= va
y2+3 4 2 y+1
z 1 z
S—t——
22+3 2 2+

X y z
+ +
(x+1 y+1 z+1)

1 1
+ +
x+1 y+1 z+1

9
‘X+y+z+3

Nf= N

<3_
4

o | ©
N | w

N[~

Vay Ppax = 2@a=b=c=1.

1) DKXD x> -4, y>-1.
Phuong trinh th(t nhat cla hé phuong trinh
tuong duong véi

2x)% +2.2x =(y - 3)® + 2.(y - 3)
(:)(2x—y+3)[4x2 +2x(y = 3) + (y - 3)2 +2}:o.
Suy ra y =2x+ 3, thay vao phuong trinh th(
hai cGia hé phuong trinh ta dugc
VX+4=x+2e x=0. Tudd y=3.

Vay nghiém clia hé phuang trinh (x; y) = (0; 3).
2) Dat a=mb+r (0 <r <b). Khi do ta viét:
12182 +1=1218"MP*" 1 1=1218".1218M° +1.

TH1. mla so lé.
Tacbhd

12182 +1=[(1218b)m +l]1218r +1-1218"



Theo gia thiét 12182 +1: 1218° +1 nén

1218" =1:1218° + 1=r =0.
Do d6 a chia hét cho b.
TH2. m la s6 chan. Ta ¢b

12182 +1=[(1218b)m —1}.1218r +1218" +1
Theo gid thiét 12182 +1:1218° +1 va
(1218°)2 —=1:1218° +1.

1218" +1:1218° +1  (v&6 i vi
0<r<b). Suy ra dpcm.

Suy ra

M

A B |

F
0 E[ /K, D

G

C

COK = OAB

1) Do OK //AB = "~ —F

BOK = OBA.

Ma OAB = OBA (tam giac OBA can).
— COK =BOK.
Tu d6 suy ra ACOK = ABOK (c.g.c).
— KCO =90° = dpcm.
2) Ta c6 AIBC «»» AOBM (g.9)

IB BC
=>—=—

OB BM
Tu d6 ching minh ducc AIBO «» ACBM.
Suy ra diéu phai chiing minh.

3) Dé thdy OK L BC. Tu két qua cau 2) ta
ching minh dugc MC 1 Ol.

L4y diém D sao cho K la trung diém ctia ED,
suy ra t& giac DCEI la hinh binh hanh.

Theo dinh Ii Thales ta c6

OGzOE OF=OE nén OG=OF

GC ED FI ED OC Fl'

= GF //Cl = GF L OC.

T tinh chat truc tam tam giac OFC, ta ¢6
dpcm.

DPé don gian, goi vong tron 1 la vong
tron IGc dau, vong tron 2 1a vong tron luc sau.
Xét vong tron 1, ta chia cac s6 trén vong tron
thanh cac cum gom cac s6 lién tiép clng dau
theo chiéu kim déng ho: a,, b, a, by, ..., &,
by, trong do6 a; la cum gém toan cac s6 duong,
con b, 1a cum gém toan cac s6 am véi
a;, bj =1 v6i moi i=1,2,....k. Chuy la sé am

cla vong tron 2 dudc tao thanh tur tich mét s6
duong vGi mot s6 am, tlc la tich s cudi clng
clia cum a; vdi s6 dau tién cla cum b; hoac
sG cudi cung cla cum b, v8i s6 dau tién cla
cum a4 V3i quy udc aj,q =aq khij=k. Nhu
vay, sau khi viét vong tron 2 thi sé lugng s6
am trén vong tron sé la 2k. Trong khi do6, s6
lugng s6 &m trén vong tron 1 la b, + b, + ... +
by. Vi s6 lugng s6 duang trén vong tron 1 va
vong tron 2 1a bang nhau nén sé lugng s6 am
trén vong tron 1 va vong tron 2 cling bang
nhau, suy ra by +b, +...+ b, =2k. Do do, s6
luong s& am trén vong tron 1 ludn 1a s6 chan.
Mat khac, ta lai c
a;+a,+...+a+by+by+...+b =100

=2k =by+by+...+b =100-(as +a, +...+ay)
<100-k =k <33.

Suy ra s6 ludng s6 am 1a s& chan va khéng
vuot qua 66, dan t6i s6 luong sé duong la sé
chan va khéng nhd hon 34, nghia 1a n>34.
Hon thé nira, v6i n=34 ta c6 mét cach viét
cac so trén vong tron sao cho s6 lugng s6
duong ltc dau va luc sau ludn bang 34, cu
thé viét cac sd trén vong tron thanh cac cum
nhu sau a,, by, a,, b,, ..., @34, bs, V6i by = b, =
... = by, = 2. VAy gié tri nhd nhat clda n can tim
la n=234.

29



HINH NAO KHAC?

Bai 1. Trong cac hinh dudi day, hinh nao khac véi cac hinh con lai?

(A) &: (Eﬁ)@
(®) (D) 7 (E)

pO THI THUY NGOC
Phé Trudng phong Gigo duc Trung hoc, SG GD&BT Ninh Binh
(Suu tém va gidi thiéu)

p Két qua 4 HlNH NAO LAC LOAI’ (TTT2 & 190)

Quy luat.
Cach 1. Trong cac hinh A, B, D, E hinh tron dd dugc ndi véi 3 hinh tron trang. Riéng & hinh C,
hinh tron dé dugc néi véi 2 hinh tron trdng. Vay hinh C khac véi cac hinh con lai.

Cach 2. Trong cac hinh A, B, C, D c6 1 tam giac dugc tao thanh. Riéng hinh E c6 2 tam giac
dugc tao thanh. Vay hinh E khac véi cac hinh con lai.

@ Nhan xét. Hau hét cac ban déu tim ra két qua ding. Xin trao thudng cho céc ban cé
~===== nhidu cach gidi: Bao Quynh Huong, 9A1, THCS Méc Ly, Mdc Chau, Son La; Pham
Vi Hoang, 8A, THCS Ly Tu Trong, Binh Xuyén, Vinh Phac; Doan Hanh Dién, 7TA, THCS Lé
Thanh Nghi, Gia Léc, Hai Duong; Ngé Phuong Linh, 6C, THCS Nguyén Hién, Nam Truc, Nam
Pinh; Nguyén Ngoc Diép, 7A, THCS Diang
Thai Mai, TP. Vinh, Nghé An.

Céc ban sau dudc tuyén duong: Nguyén
Hoéng Son, 6A6, THCS Cau Giay; Nguyén
Nhat Minh, 8A, THPT chuyén Ha Nb&i -
Amsterdam, Cau Gidy, Ha Noéi; Lé Huy
Thanh, 6B, THCS Bang Thai Mai, TP. Vinh,
Nghé An; Doan Minh Bdc, Pham Ngoc
Huynh, 6A, THCS Hoang Xuan Han, Dlc
Tho, Ha Tinh.

90 TRI THONG MINE

NGUYEN XUAN BINH




AUSTRALIAN MATHEMATICS

COMPETITION AMC 2018
Junior Division

Time allowed: 60 minutes

cac nuoc

PO TRUNG KIEN (Suu tam va gidi thiéu)

Questions 1 to 10, 3 marks each
1. Whatis2+0+1+8?
(A)9 (B) 10
(D) 38 (E) 2018
2. Callie has $47 and then gets $25 for her
birthday. How much does she have now?
(A) $52 (B) $62 (C) $65
(D) $69 (E) $72
3. The value of 4 x 10000 + 3 x 1000 +
2x 10+4x1is
(A) 4324 (B) 43024
(D) 430204 (E) 430024
4. Kate made this necklace from alphabet
beads. She put it on the wrong way around,
showing the back of the beads. What does

this look like?
RATE

A) I (B)W (C)E\_A/K
O ®s€ ©

5. What is the time 58 minutes before 5.34
pm?

(A) 5.32pm (B) 5.36pm
(D) 6.12pm (E) 4.36pm
6. What value is indicated on this charisma-
meter?

(A) 36.65
(D) 37.15

(C) 11

(C) 43204

(C) 6.32pm

(B) 37.65
(E) 37.3

(C) 38.65

7. Starting at 1000, Ishrak counted
backwards, taking 7 off each time. What was
the last positive number he counted?

(A) 2 (B)3 (C) 4

(D)5 (E)6

8. What is the value of z?

(A) 75 (B) 85

(D) 100 (E) 105
9. Five friends (Amelia, Billie, Charlie, David
and Emily) are playing together and decide to
line up from oldest to youngest.

* Amelia is older than Billie who is older than
Emily.

» David is also older than Billie.

» Amelia is not the oldest.

» Emily is not the youngest.

Who is the second-youngest of the five
friends?

(A)Amelia (B) Billie
(D) David (E) Emily
10. A length of ribbon is cut into two equal
pieces. After using one piece, one-third of he
other piece is used, leaving 12 cm of ribbon.
How long, in centimetres, was the ibbon

(C) 95

(C) Charlie

initially?
(A) 24 (B) 32 (C) 36
(D) 48 (E) 50

Questions 11 to 20, 4 marks each

11. 1000% of a number is 100. What is the
number?

(A)O.1 (B)1 (C)10 (D)100 (E) 1000
12. Nora, Anne, Warren and Andrew bought
plastic capital letters to spell each of their
names on their birthday cakes. Their
birthdays are on different dates, so they
planned to reuse letters on different cakes.

@)



What is the smallest number of letters they
needed?

T°17

(A)8
(D) 11

(B)9

(E) 12
13. The cost of feeding four dogs for three
days is $60. Using the same food costs per
dog per day, what would be the cost of
feeding seven dogs for seven days?

(C) 10

(A) $140 (B) $200
(D) $350 (E) $420
14. What fraction of this regular hexagon is
shaded?

(C) $245

3
4
15. Leila has a number of identical square
tiles that she puts together edge to edge in a
single row, making a rectangle. The perimeter
of this rectangle is three times that of a single
tile. How many tiles does she have?

A3 (B)S5 (C)6 (D)8 (E)9

16. James is choosing his language electives
for next year. He has to choose two different
electives, one from Group A and one from
Group B.

1 2 3 4
w5 B3 Q7 O B¢

Group A | Group B
Mandarin | Mandarin
Japanese German
Spanish Arabic
Indonesian Italian

How many different pairs of elective

combinations are possible?

(A7 (B) 8 (C)12

(D) 15 (E) 16

17. In the diagram, ABCD is a 5 cm x 4 cm
rectangle and the grid has 1 cm x 1 cm

squares. What is the shaded area, in square
centimetres?

A —~1B

DY c
A1 (B)15 (C)0.5 (D)2 (E)3
18. Fill in this diagram so that each of the

rows, columns and diagonals adds to 18.
What is the sum of all the corner numbers?

6

4

(A)20 (B)22 (C)23 (D)24 (E)25

19. A square of paper is folded along a line
that joins the midpoint of one side to a corner.
The bottom layer of paper is then cut along
the edges of the top layer as shown.

N

e
When the folded piece is unfolded, which of
the following describes all the pieces of
paper?
(A) a kite and a pentagon of equal area
(B) a rectangle and a pentagon of equal area
(C) an isosceles triangle and a pentagon, with
the pentagon of larger area
(D) a kite and a pentagon, with the kite
smaller in area
(E) a rectangle and a pentagon, with the
rectangle larger in area
20. A 3-dimensional object is formed by
gluing six identical cubes together. Four of the
diagrams below show this object viewed from
different angles, but one diagram shows a
different object. Which diagram shows the
different object?



(A) % (B)
(D) @ (E)
Questions 21 to 25, 5 marks each
21. Approximately how long is a millimonth,

defined to be one-thousandth of a month?

(A) 20 seconds (B) 70 seconds (C) 8 minutes
(D) 40 minutes (E) 3 hours

22. The numbers
from 1 to 8 are
entered into the
eight circles in this
diagram, with the
number 3 placed
as shown.

In each triangle,
the sum of the
three numbers is
the same.

The sum of the four numbers which are at the
corners of the central square is 20.

What is x + y?

(A)10 (B)11 (C)12 (D)13 (E)14

23. Allong narrow hexagon is composed of 22
equilateral triangles of unit side length. In how

many ways can this hexagon be tiled by 11
rhombuses of unit side length?

P
&

Rhombus @

A6 B)8 (C)9
24. In this expression
O;0:;0:0;03

3 4 5 6 7
we place either a plus sign or a minus sign in

each box so that the result is the smallest
positive number possible. The result is

(A) between 0 and 1
100
1

(B) between 1 and —
100 50

(D)12  (E) 16

(C) between 1 and 1
50 20

(D) between 1 and i
20 10

(E) between % and 1

25. In this subtraction, the first number has
100 digits and the second number has 50
digits.

111...111 - 222...222

100 digits 50 digits
What is the sum of the digits in the result?
(A) 375 (B) 420 (C) 429
(D) 450 (E) 475

For questions 26 to 30, shade the answer
as an integer from 0 to 999 in the space
provided on the answer sheet.
Questions 26-30 are worth 6, 7, 8, 9 and 10

marks, respectively.
26. Using only digits 0, 1 and 2,
this cube has a different
number on each face. Numbers
on each pair of opposite faces
add to the same 3-digit total.
What is the largest that this total
could be?
27. 1 have a three-digit number, and | add its
digits to create its digit sum. When the digit
sum of my number is subtracted from my
number, the result is the square of the digit
sum. What is my three-digit number?
28. A road from Tamworth to Broken Hill is
999%km long. There are road signs each
kilometre along the road that show the
distances (in kilometres) to both towns as
shown in the diagram.
101999 [1]998] |2]997| [3]996] - [998]1| [999]0]
How many road signs are there that use
exactly two different digits?
29. In the multiplication shown, X, Y and Z
are different non-zero digits.

X Y Z
X 1 8
Z X Y Y

What is the three-digit number XYZ?

30. Let A be a 2018-digit number which is
divisible by 9. Let B be the sum of all digits of
A and C be the sum of all digits of B. Find
the sum of all possible values of C.

@3)



THacH BAU

Hai Phong.

TRAN DAU THU MOT TRAM SAU MUOI

Ngudi thach dau: Nguyén Khanh Nguyén, S 3/29E dudng Da Nang,

Bai toan thach dau: Cho tam giac ABC c6 cac dudng phan giac AD,
BE, CF c&t nhau tai |. DF cat Bl tai M, DE cat Cl tai N. Biét rang
AM = AN. Chimng minh rang ABC la tam giac can.

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

ZCETED TRAN PAU THU MOT TRAM NAM MUGI TAM (1772 s5 190)

ABCD cb

Goi M la trung diém cla
BD. Gia s duong tron (S) di qua M va tiép
xuc vGi AC tai A. Budng tron (T) di qua M va
ti€p xuc véi AC tai C (biét rang hai dudng
tron (S) va (T) khong ti€p xuc véi nhau).
Chiing minh céac giao diém cla (S) va (T)
cung nam trén dudng trung truc ctia BD.
L&i gidi. D€ ching minh cho bai toan nay ta
st dung b6 dé sau.

PDé bai. Cho t&r giac I06i

M D

A

+B& dé. Cho tam giac ABC, (O) la dudng
tron ngoai ti€p tam giac. K la giao diém cla
BC va tiép tuyén cla (O) tai A. Khi dé

KAZ =KBKC.

Phép chiing minh b6 dé trén rat don gian,
khong trinh bay & day.

Tra lai gidi bai toan thach dau.

Goi N 14 giao diém th( hai ctia (S) va (T); K la
giao diém ctia MN va AC.

Theo gia thiét MB = MD. (1)

Vi (S) va (T) theo th(r tu ti€p xuc véi AC tai A
va C nén theo bd dé trén ta co

KA = +vKMKN =KC.
Suy ra K 1a trung diém ctia AC.
Mat khéac ABC = ADC =90° nén suy ra
BK =%AC =KD. (2)
Tu (1) va (2) suy ra MK la dudng trung truc
clia doan théng BD.
Ma N thudéc MK, nén ta c6 M, N cling nam
trén duong trung truc ctia BD.
Nhan xét. Khong c6 vo si nao dang quang
trong tran dau nay. Phan thudng xin gac lai ki
sau.

NGUYEN MINH HA




CEEM Kl 39

XUAN KY HOI CO GI LA?

Ban hay thay méi chir cai bdi mét chir s6 khac 0 (chit khac nhau thay bdi

chit s6 khac nhau) vao dong chit XUANKYHO! sao cho s6 ¢é ding
2019 chit s6 gdm toan chir s6 5 chia hét cho sé nay.

THAY TOAN (Thanh Xuén, Ha N6i)

TEETED KL 37 (117256 190)
Taco K#0 vinéu K=0 thi H=0=K.

Vi WEEK x4 =MONTH, MONTH Ila s6 c6 5
chit s6 ma Ex4<9x4=36 nén néu W =1
thi Wx4 <10.

Khi d6 WEEK x4 chila sé c6 4 chii sé.

Vay W 1.

TH1. W=2. Néu E<4 thi

2EEK x4 <£2449%x4 =9796 <10000 (loai).
Vivay E >5.

Taco K#W =2,

Néu K = 3 hodc K = 8 thi H=2=W (loai).
Vay K chi c6 thé bang 1, 4, 5, 6,7, 9.

TH11. W=2,E=5.

Khi d6 K chi c6 thé bang 1, 4, 6, 7, 9.

Vi 2551 x 4 = 10204 < 2559 x 4 = 10236 nén
V6iK=1,4,6,7,9tadéucoN=2=W (loai).
TH1.2. W=2,E=6:

Vi 2661x4=10644 < 2669x4 =10676 nén
VviK=1,4,5,7,9tadéucd N=6=E (loai).
TH1.3. W=2,E=7, 8§, 9.

Vi2771 x4 =11084 <2999 x 4 = 11996 nén
véimoiK=1,4,5,6,7,9tadéucoM=0=1
(loai).

Vay truong hop W = 2 khéng cho nghiém.
TH2. W =3.

Vi 3112x4=12448 <3119%x4=12476 nén
véi moi K =2, 4,5,6, 7,8 9 ta déu cb
M=1=E (loai).

Vi 3221 x4 =12884 < 3229 x4 =12916 nén
véi moi K =1, 4,5,6, 7,8 9 ta déu cb
O=2=E (loai).

Vi 3441x4=13764 <3449%x4=13796 nén
véi moi K =1, 2,5, 6,7, 8, 9 ta déu cb
0=3=W (loai).

Vi 3551 x4 =14204 nénloaidoK=1=M, O
=4 =H.
Vi 3552x 4 =14208 nénloaido K=2=N.
Vi 3661 x 4 = 14644 < 3669 x 4 = 14676 nén
loaido E=6=N.
Vi 3771x4 =15084 nénloaido K=1=M.
Vi 3772x4 =15088 nénloaido T =8 =H.
3774x4=15096 la nghiém vi tat ca cac s6
{ing vGi cac chit s6 khac nhau la khac nhau.
Vi 3775x4=15100<3779%x4=15116 nén
loaido M=1=N.
Vi 3881x4=15524 <3889x4 =15556 nén
loaido O=5=N.
Vi 3991x4 =15964 <3998 x4 =15992 nén
loaido E=9=N.
Két luan. « Trudng hgp W = 3 cho 1 nghiém
3774x4 =15096. Tuong tu ta ducc
e Trudng hdp W =4 cho 2 nghiém:
4227 x4 =16908; 4559x4 =18236
e Truong hdp W =5 cho 5 nghiém:
5117 x4 =20468; 5119x4 =20476;
5771x4 =23084; 5774 x4 =23096;
5776 x4 =23104.
o Trudng hgp W =6 khdng cho nghiém.
e Truong hdp W =7 cho 2 nghiém:
7115x4 =28460; 7554x4 =30216;
e Truong hdp W = 8 cho 4 nghiém:
8115x4 =32460; 8119x4 =32476;
8774 x4 =35096; 8776x4=35104.
e Truong hdp W = 9 cho 3 nghiém:
9118 x 4 = 36472; 9551 x 4 = 38204;
9554 x 4 = 38216. C6 tat ca 17 nghiém.
Nhan xét. Rat ti€c ki nay khéng c6 ban nao
dugc thudng.

TTT

@)



Thgi gian lam bai: 30 phut
(Céc bai tir 1 dén 15 chi viét dap s6, bai 16 trinh bay 10 giai)

PHAM TH| BACH NGOC (H&i Duong)

So sanh 2017 x 2018 x 2019 va 20183,

Cho a, b, cla cac s6 thda man 2018 < a, b, ¢ < 2019. Tim gia tri I16n nhat cla biéu
thirc P = (a — b)®® + (b — ¢)*® + (c — a)*®.

Cho f(x; y) = x? - 2y. Tim f(2; f(2; 3)).

Cho da thiic P(x) = x*'® - 2019x%°"" + 2019x%°"® — 2019x*°"°+ ... —=2019x + 1.
Tinh P(2018).

Khai trién da thiic g(x) = (1 — 2x + 3x% — 4x® + 5x*)"° thanh dang g(x) = a,+ a:x + ax? +
ot ax*®. Tinhag +a,+a,+ ...+ ay.

Tim s& nguyén dudng k nhd nhat sao cho 48k la lap phuang clia mét so tu nhién.

Tim s6 tu nhién n sao cho A = n® — 2n? + 2n — 4 13 s6 nguyén t0.

Né&u moét da giac 16i cb téng s6 do cac goc trong bang 1440° thi s6 duding chéo clia da
giac dé6 la bao nhiéu?
2x -3y

Cho 4x2 + 9y? = 13xy v6i 3y < 2x < 0. Tinh gi4 tri cGia biéu thiic P = :
2x + 3y

C6 40 ban trong moét I16p ding thanh vong tron va quay mat vao phia trong vong tron
cung chai chuy&n chung mét qua béng theo luat choi nhu sau: M6i ban c6 bédng trong tay sé
chuyén qua mat 5 ban dimg & phia bén tay trai cia minh dé dén ban ké ti€p nhan dudc béng.
Ban nhan dudc béng lai chuyén béng qua mét 5 ban diing & phia tay trai ctia minh dé dén
ban k& tiép nhan dudc bong. Qua trinh ¢ ti€ép tuc nhu vay nhiéu lan va nhiéu vong. Hoi ¢
bao nhiéu ban khéng thé nhan dudc bong?

M6t 6 t6 di tir A dén B véi van téc khong déi. Néu 6 t6 tang van toc 1én 20% thi sé
dén B s6m hon 1 gio. Néu sau khi di dugc 40 km dau véi van toc du dinh, 6 t6 tang van toc
thém 30% thi sé& dén B s6m hon 1 gid 12 phat. Tinh quang dudng AB.

Dién tich cda hai tam giac dong dang ABC, DEF th(r tu la 6 cm? va 24 cm?. Biét canh
BC = 8 cm, tinh d6 dai canh EF.

Trong mat phang toa d6 Oxy cho ba diém A(-1; 1), B(0; 3), C(3; 1). Xac dinh toa do
diém D dé t( giac ABCD 14 hinh binh hanh.

Cho tam giac ABC cé BAC = 120°, AB = 4 cm va phan giac trong AD = 3 cm. Tinh
d6 dai canh AC.

Cho t giac 16 ABCD ¢6 AB = CD, A =70°, D=50°.Goi M, N Ian luot 1a trung diém
cla BC, AD. Tinh sé do goc ANM.

Cho doan thang AB = 8 cm, Trén cling mot nira mét phdng bd AB xac dinh hai diém
M, N sao cho AM vubéng goc véi AB, AM =4 cm; BN vudng goéc véi AB, BN = 2 cm. Hay xac
dinh gia tri nhd nhat ctia IM + IN, véi | thuéc doan thdng AB.



DE TU LUYEN CUOC THI CAU LAC B0
TOAN TUOI THO TOAN QUOC

Thai gian lam bai: 30 phut
(Céc bai tir 1 dén 15 chi' viét dap s6, bai 16 trinh bay I0i gidi)

NGUYEN KHANH CHUNG
Hiéu truéng THCS - THPT Ban Mai, Q. Ha Béng, Ha Noi
h f(1).f(3).f(5)...f(2017)
f(2).f(4).1(6)...f(2018)

Bai 1. Chof(n) =(n*+n +1)*+1. Tin

x2+4y2+22=12

, V6ix,y,z>0. Tinh P=x -2y + 3z
2Xy +2yz+xz=12

Bai 2. Cho {

2 2

B3i 3. Cho 332 +2ab '62 _3 Véia>b>0. Tinh 2.

a®—ab+2b 2 b
Bai 4. Tinh t6ng tat c& cac s6 nguyén n thda man n + 1 va 4n + 29 |a cac s6 chinh phuong.
Bai 5. Gidi phuong trinh x° + x* — 6x* + 12x — 8 = 0.
Bai 6. Tim tap nghiém cla phuong trinh (3x — 2)|x + 4| = x* + 8x + 16.
Bai 7. Tinh t6ng tat c& cac s6 nguyén la nghiém cla bat phuong trinh 2x2 — 7x — 15 < 0.
Bai 8. Cho hai s6 dudng x, y thda man x +y > 1. Tim gia tri nhd nhat clia A = 2x%y° + 2x2 + 2y? + 3xy.
Bai 9. C6 bao nhiéu tam giac can ma céac dinh cla tam giac déng thdi la cac dinh ctia mot
hinh ngd giac déu?
Bai 10. Cho tam giac ABC déu, canh AB = 6 cm. Trén canh AB, AC Ian lugt I8y cac diém M, N

sao cho AM=CN = %AB. Tinh d6 dai doan MN.

Bai 11. Tinh dién tich hinh luc giac ABCDEF biét tat ca cac géc clia hinh luc giac bang nhau
vaAB=7cm,BC=2cm,CD=3cm, DE=5cm, EF =6 cm.
Bai 12. M6t da giac 16i c6 s& dudng chéo gap d6i s6 canh, tinh tdng sé do cac gbc trong cla
da giac doé.

Bai 13. Mot tau thay di tr A d&n B mat 9 gid,
sau do6 di ngudc tir B vé A mat 11 gid. Hoi van
tdc dong nudc la bao nhiéu? (Gia s van téc
dong nudc, van téc tau thly khi xudi dong
ho&c ngudc dong khaéng déi).

Bai 14. Tim tap nghiém cla bat phuong trinh
IX? = X + 1](x = 2) < (X — 5)(x* + 2x).

Bai 15. Tinh t6ng cac hé s6 cla da thic

f(x) = (x* — 2x — 1)?°"8,

Bai 16. (Tu luan) Cho phuong trinh 4x — 3y = 5.
Tim nghiém nguyén (x, y) cGa phuadng trinh

sao cho Q = x? + y? dat gia tri nho nhét.



Dé thi khéi I6p 7, gém 24 cau hdi. Thai gian lam bai: 120 phat

PHAM VAN THUAN
(Trung tdm Toén va Khoa hoc Hexagon)
(Suu tam va Gidi thigu)

Mot clra hang nhap moét loai 4o phéng véi
gia 200 ngan déng méi chiéc, va niém yét gia
ban cao hon 40% so véi gia goc. Sau mét thai
gian, vi khong ban dugc chiéc a0 nao nén clta
hang quyét dinh gidm 25% gia niém yét, va
ban hét sach ngay lap tic. Hoi sau khi ban
hét s6 4o da nhéap thi clra hang thu dugc Igi
nhuan bao nhiéu tir méi chiéc 40?

Hi c6 bao nhiéu tam giac déu ma tat ca
cac dinh 1a dinh ctia mét hinh 18p phuong cho
tru6c?

Du6i day |a biéu d6 s6 16i chinh ta clia mot
nhém hoc sinh trong mét ki thi viét tiéng Anh.
Hbi c6 bao nhiéu phén tram hoc sinh cla
nhém mac it hon 4 16i?

N

an so

N W A~ O

T

v

o ' 1 2 3 4 5 6 7

Sé 16i chinh ta

Cho A = 20182 - 2017% + 2016 — 2015% +
... + 22— 12 Tim hai chir s6 t&n cung cuta A.

Ki luc cGia kinh ngu Anh Vién tai Sea Game
28 trong cudc thi 200 m bdi?tl_f do la 1 phut 59
gidy. Biét rang sau khi nhay xuat phat, van
téc boi clia Anh Vién gilt 6n dinh & mic 1,6
m/gidy, héi Anh Vién nhady xuat phat xa bao
nhiéu mét (coi nhu khong tinh thoi gian nhay
xudt phat)?

C6 bao nhiéu s6 nguyén duong n ma khi
chia n cho 45 thi ¢c6 phan du dung bang binh
phuong cla thuong?

Céc s6 1& duoc sip x&p thanh cac hang
nhu sau:

1

3 5

7 9 1

13 15 17 19

21 23 25 27 29

Hoi t8ng cac s6 & hang th&r 20 bang bao
nhiéu?

Hai cau thd Xuan Trudng va Van Thanh
cung nhau tap sut phat dén, méi ngusi sut it
nhat moét 1an. Gia st ti 1€ sat thanh cong cla
Xuan Trudng la 80% va cla Van Thanh la
95%. Héi téng s6 Ian sut thanh céng cla ca
hai ciu thd nhiéu nhat c6 thé la bao nhiéu,
néu ho sut téng cong 125 lan?

Cho tam giac ABC vuéng tai A, AB =3 cm
va AC = 4 cm. Dung ra phia ngoai tam giac
hinh vuéng BCED (xem hinh vé). Tinh d6 dai
doan thang AD.

E

A 3 B

Ban An c6 13 tdm thé dudc ghi cac sé tu
1 dén 13. Hbi An c6 thé chon ra nhiéu nhat
bao nhiéu thé dé tich cac s6 trén cac tdm thé
dugc chon la mét s6 chinh phuong?

Mot nhém ban dén tir ba trudng rt nhau di
cau ca, s6 ban ti mbi trudng déu bang nhau.
Cu6i bubi cau ca, ban cau dudc it ca nhat cau

1 .. o n A
dugc ' tong s6 ca, ban cau dudc nhiéu ca



A, ’s 1 ~ a 7 2. 7 pY
nhat cau dudc 3 tobng s6 ca. Hoi nhdm nay

c6 bao nhiéu ban?
12. Ban Chau ghép
64 khéi lap phuong

canh 1, dé tao
thanh  khoi  lap
phuong canh 4.

Sau d6, Chau lai g&
di 14 khoi lap
phuong nhdé nhu
trong hinh bén. Tinh
dién tich bé mat clia khai dudc tao thanh?

13. B6n ban nhd An, Binh, Lan, Hoa, hat va
dém dan cho nhau. V6i mdi bai, c6 mét ban
danh dan va ba ban kia hat. Biét rang, An da
hat 9 bai, Binh da hat 5 bai, Lan da hat 6 bai
va Hoa da hat 7 bai. H6i Binh da dém dan
cho may bai hat?

14. Cho hinh vuéng ABCD. Dung hai tam giac
déu ABE va BDF nhu hinh bén. Tinh gbc
EFD.

F

A B
15. Hoi ¢6 bao nhiéu cach nhét 5 con vat,
gdm hé, bao, su tl, gadu va meo riing, vao 5
chudng dugc danh sé 1, 2, 3, 4, 5 sao cho
moi con dudc nhét vao mét chudng va hé
khong & chudng 1, bao khdng 6 chudng 5?

16. Mét van dong vién dién kinh luyén tap 9
ngay lién tuc dé chuén bi thi dau. Biét rang
trong bat ki bon ngay lién tiép nao van dong
vién ciing chay dugc téng cong 87 km; trong
ngay th{r 2 va ngay cudi clng van dong vién
chay lan luct 1a 22 km va 19 km. Hdi trong hai
ngay th(r 3 va tht 8 van déng vién chay téng
cbng bao nhiéu ki-l6-mét?

17. C6 bén trang trai nudi bo A, B, C, D, theo
thd tu d6 ndm trén mot truc giao théng.
Khoang cach tir trang trai A tGi cac trang trai
B, C, D lan lugt 1a 2 km, 5 km, 6 km. Ngudi ta
xay mot nha may ché bién sita nam trén truc
giao théng dé6 sao cho téng cac quang dudng
tf nha may t6i hai trang trai A, B bang téng

cac quang dudng tu nha may téi hai trang trai
con lai. Hoi nha may xay céach trang trai A
bao nhiéu ki-l6-mét? (Coi truc giao thong la
mot duding thang).

18. M6t ngudi dang di xe may trén dudng
quéc 16 thi thay mot xe 6 t6 vuot Ién. Sau 10
phut, dé€n tram nghi, ngudi di xe may thay xe
6 t6 da dung & d6. Biét rang van toc cla xe
may la 40 km/h va cla xe 6 t6 1a 50 km/h. Hai
xe 6 t6 dén tram nghi trudc xe may bao nhiéu
phut?

19. Tim s6 nguyén dudng N nhé nhét sao cho
N chia hét cho 99 va trong biéu dién thap
phan clia N khéng chita chir s6 9.

20. Xét cac s6 thuc a, b, ¢ théa mén |a| < 5,
b+ 1] <7valc+2|<9. Tim gia tri nhd nhat S
va giatrilén nhat T cda |a+b - ¢|.

21. Tim s6 nguyén t6 nhd nhat c6 ba chit s6

abc sao cho cd sau s a, ab, abc, ¢, cb va

cba déu la cac s6 nguyén t6.
22. Goi E la trung diém canh CD cla hinh
vuéng ABCD. Biét dién tich hinh vudng
bang 144 cm?. Tinh dién tich phan t6 dam.

D E C

A

23. Cho 13 hinh tron
dugc sap xép thanh
3 hang, méi hang co
5 hinh, nhu hinh
bén. Dién 13 s6
nguyén duong dau
tién vao 13 hinh tron
d6 sao cho méi hinh
tron chi chia ding
mot s6 va téng cla 5 s6 & méi hang bang
téng cla 7 s6 ndm & 7 hinh tron t6 dam. Tim
gia tri 16n nhat c6 thé clia téng 6 s6 dudc dién
& 6 hinh tron c6 danh dau x.

24. Trong mot budi tiéc, ngoai trir Ha, hai
ngudi bat ki déu bat tay nhau. Ha chi bat tay
véi nhiing ngudi minh quen. Biét rang méi cap
hai ngudi chi bat tay nhau khéng qua mét 1an
va cb téng cong 420 lan bat tay. Hoi Ha co
bao nhiéu ngudi quen trong budi tiéc?

(39



Bai 1(190). Tim cac s6 nguyén to a, b, ¢ sao

cho a® °+ c va ¢ + b déu la sé nguyén t6.
L&i gidi. Ta co a® ° + ¢ va ¢ déu la cac sb tu
nhién nén a°~" cling 1a sé tu nhién.

Suyrac > b.

%k Néuc=2thia® P=a?""1asd1é vinéu
a2~ ®1a s6 chan thi a>° + c 1a s& chan 16n
hon 2, khong 1a s6 nguyén to.

Do dbb < 2, mablasdnguyénténénb=2.
Suy ra ¢c®+ b =22+ 2 la hgp s6 (loai).

% Néuc>2thiclasélé Suyraa,blasod
chdn,dod6a=Db=2.

e N&u c/ 3 thi ¢?chia cho 3 du 1 suy ra ¢?+ 2
chia hét cho 3.

Vic?+2>3nénc®+ 2 lahogp sé (loai).
e Néu c:3 thic=3.

Suy raa® ®+c=5vac*+b=11(thda man).

Vaya=b=2vac=3.

Nhan xét. Day la bai toan hay thuéc chuong
trinh s6 hoc I6p 6 nén cé rat nhiéu ban tham
gia va giai dung. Cac ban sau c6 cach trinh
bay ngan gon: Tran Gia Huy, Nguyén Thai
Phuong Thao, 7C, THCS Hoang Xuan Han,
DPlic Tho, Ha Tinh; Nguyén Bdo Chéau, 6A3,
THCS Lé&m Thao, Ladm Thao, Pha Tho;
Nguyén Van Bdo Chéu, 7/5, THCS Nguyén
Khuyén, Pa Néng; Nguyén ST Bach, 6D,
THCS Ly Nhat Quang, D6 Luong; Ngb Thij
An Binh, 7TE, THCS Dang Thai Mai, TP.
Vinh, Nghé An.

PHUNG KIM DUNG
Bai 2(190). Tim cac s6 nguyén to a, b, ¢ sao

choa<b<cvab-a,c-bvac-b+a
cling la sé nguyén to.

Lg3i giai. Ta c6 s6 nguyén t6 nho nhat 1a 2 va
la s6 nguyén t& chan duy nhét.
Via<b<cnénbvacdéulasolé.

Suy ra ¢ — b 1a s8 nguyén t& chan, do d6
c—-b=2.

* Néu a=2thic-b +a=4 (loai).

% Néu a = 3 thi b — a |14 s6 nguyén t8 chan
nénb-a=2,suyrab=5 Khidbc-5lasé
nguyén t6 chdnnénc-5=2, suyrac=7.
Ta dudc cac s6 3; 5; 7 thda man.

% NSua=3k+1>3 (ke N*) thib—a=2
—~b=3k+3:3=b=3=a=1loa.
*Néua=3k+2>3 (ke N*)thib-a=2

= b=3k+4.

Mac-b=2=c=3k+6:3

= ¢ =3 = k=-1 (loai).

Vay chi c6 mot bd ba sé (a; b; ¢) thda man
bai toan la (3; 5; 7).

Nhan xét. Cac ban sau day cé Ioi giai tét:
Nguyén Thi Lan Huong, 6A3, THCS Lam
Thao, L&m Thao, Phu Tho; V6 Thi Phuong
Théo, 6A, Tran Thdo Nguyén, 7A, THCS
Hoang Xuan Han, Bdc Tho, Ha Tinh; Ngé
Thi An Binh, 7TE, THCS Pang Thai Mai,
TP. Vinh; Nguyén Burc Hoc, 6D, THCS Ly
Nhat Quang, D6 Luong, Nghé An; Nguyén
Van Bdo Chéu, 7/5, THCS Nguyén Khuyén,
Pa Nang; Ta Kim Nam Tuén, 7A2, THCS
Yén Lac, Yén Lac, Vinh Phuc; Truong Trong
Tén, 6A4, THCS Yén Phong, Yén Phong,
Bac Ninh; Lé Phu Quang, 6D, THCS Nhi

32)



Bé& Sy, Hoang Héa, Thanh Héa.
CAO VAN DUNG

L&i giai. Néu n>3 thin! : 3.

Vi3™:3(do me N )nén 3™—n!: 3.

Mat khac 1; 2 déu khong chia hét cho 3.
Do d6 n< 3.

Suyran=1hoacn=2.

a) % VGin=1suy ra3"=2 (loai vi me N').
¥V6in=2suyra3"=3=>m=1.

Vay (m; n) = (1; 2).

b) Tuong tu nhu trén, ta thay (m; n) = (1; 1)
la cap s6 duy nhat théa man bai toan.

Nhan xét. BDiém mau chét trong phuong
phap giai bai nay la chan gia tri n thich hgp
dé xét tinh chia hét. Pay la bai toan don gian
va c6 rat nhiéu ban tham gia gidi. Cac ban
sau ¢6 13i gidi t6t hon ca: Nguyén Van Bdo
Ch4u, 7/5, THCS Nguyén Khuyén, Pa Ning;
Nguyén Triét Khoa, Lé Biuc Manh, Bui Bam
Quéan, 6C1, THCS Archimedes Academy, Ha
N&i; Nguyén Trdn Anh Duong, Boan Minh
Puc, V6 Thi Minh Huyén, Pham Ngoc
Huynh, Phan Van Phuc, V6 Thi Phuong
Théo, 6A, Tran DBuc Huy, 7TA, Tran Gia Huy,
Nguyén Thi Kim Tuyén, 7C, THCS Hoang
Xuan Han, Bdc Tho, Ha Tinh; Nguyén Minh
Thai, 6D, THCS Nguyén Hién, Nam Truc,
Nam Dinh; Nguyén ST Bach, Nguyén Héng
Nga, 6D, THCS Ly Nhat Quang, B6 Luong;
Nguyén Thi Nguyét Minh, 7A, Ngb Thi An
Binh, 7E, THCS Bbang Thai Mai, TP. Vinh,
Nghé An; Nguyén Xuan Thinh, 7A3, THCS
Lam Thao, Ladm Thao, Pha Tho; Truong
Ngoc Thu Trang, 6D, THCS Nhu Ba Sy,
Hoang Hbéa, Thanh Héa; Nguyén Anh Thu,
6A3, THCS K& An, K& Sach, Séc Tring; Vi
Minh Nguyét, TE, Nguyén Duy Khanh, 7G,
THCS Vinh Tudng, Vinh Tudng; Ta Kim Nam
Tuéan, 7A2, THCS Yén Lac, Yén Lac, Vinh
Phic; Tép th€ I6p 7B, 7C, THCS Ly Nhat

Quang, D6 Luong, Nghé& An; Tap thé€ Idp
6A3, THCS Lam Thao, Ldm Thao, Phua Tho.

vO QUOC BA CAN

L&i giai.

B C
Ké tia Ax vé phia ngoai tam giac ABC sao
cho CAx =BAP. Trén tia Ax I8y diém R sao
cho AR = AP.

Khi d6 AARC = AAPB (c.g.c) = CR=BP. (1)
VaARC = APB = AQC.

Vi AR = AP = AQ nén AAQR can tai A

— AQR = ARQ = CRQ = CQR.

Suy ra ACQR can tai C = CR =CAQ. (2)

Tu (1), (2) suy ra BP = CQ.

Suy ra AAQC = AAPB (c.c.c)

— ABP = ACQ, két hop véi ABC = ACB ta
duoc PBC = QCB. (3)

Mat khac tam giac APQ can tai A nén
APQ=AQP, két hop véi APB=AQC ta
dugc BPQ = CQP. (4)

Ta lai co6

PBC + QCB + CQP +BPQ = 360°. (5)

Tu (3), (4), (5) suy ra

360°

PBC +BPQ = -180° = PQ // BC.

Nhan xét. Nhiéu ban con ngd nhan trusng

33)



hop bang nhau c@ia hai tam giac APB va
AQC. Cac ban sau c6 Ioi giai dung: Ta Kim
Nam Tuén, 7A2, THCS Yén Lac, Yén Lac,
Vinh Phic; Pham Ngoc Trinh, 8B, THCS H6
Xuén Huadng, Quynh Luu; Ngé Thi An Binh,
7E, THCS D#ng Thai Mai, TP Vinh, Nghé
An; Nguyén Van Bdo Chéau, 7/5, THCS
Nguyén Khuyén, Pa N&ang; Nguyén Anh
Thu, 6A3, THCS K& An, K& Sach, Séc
Trang.

HO QUANG VINH

Loi gidi. V6i ne N*,n > 1tacod
1 1 1 1
<SS T T
n°-n n(n<-1) nn-"1)n+1)

n +n+1

1 1 1

=5((n—1)n B n(n+1)j'
Do d6

1 1 1
+...

A= + +
243 3344 20183 +2019

1T 1 11 1 1 1
<—t—t— | ———F—
11 31 2\34 45 45 2018.2019
L
11 31 24 2.2018.2019

1 1 1 73 1
<—t—F—=——<—,

11 30 24 440 6
Ta dudc diéu phai chiing minh.

Nhan xét. C6 rat nhi€u ban gui bai vé toa
soan va déu lam dung. Céac ban sau cé 10i
gidi gon gang, chat ché: Vi Minh Burc, 6A3,
THCS Lam Thao, Ladm Thao, Pha Tho;
Nguyén Ngan Giang, 9A, THCS Lé Van
Thinh, Gia Binh, Bac Ninh; Lé Ngoc Tung,
9A, THCS Nguyén Truc, Thanh Oai, Ha Néi;
Bach Bui Nguyét Anh, Tran Trung Thanh,
9E, THCS Vinh Tudng, Vinh Tudng, Vinh

Phuc; Lé Hai Phong, 9B, THCS Ly Nhat
Quang, D& Luong; Nguyén Héng Khanh
Lam, 9E, THCS Bang Thai Mai, TP. Vinh,
Nghé An; Hoang Ba Hiu, 6/2, THCS Lé Van
Thiém, TP. Ha Tinh, Ha Tinh; Nguyén Anh
Thu, 6A3, THCS K& An, K& Sach, Séc
Trang.

NGUYEN MINH BUC

L&i gidi: Phuong trinh d&a cho tuong duong
véi

ox+2=(x+3)> —x+1.
pat IY2x +2 =y +3 ta dugc:

(y+3)° =2x+2
(x+3)° -x+1=y+3

3
=2x+2 (1
o (y+3) x+2 (1)
(x+3)° =x+y+2(2)
Trur theo vé cua (1) va (2) ta thu dugc

(y—x)[(y+3)2+(y+3)(x+3)+(x+3)2}=x—y

@(y—x)[(y+3)2+(y+3)(x+3)+(x+3)2+1}=0.
Vi(y+32+(y+3)(x+3)+(x+3?%*+1>0
néntacody=x.

Thay y = x vao (1) ta dudc (x + 3)®=2x + 2
X+ +2Tx+27T-2x-2=0

&S x*+9x*+25x+25=0

& (X+5)(x*+4x+5)=0
&x=-5(Vvix*+4x+5=(x+2)*+1>0 Vx).
Vay phuong trinh c6 nghiém duy nhat x = 5.
Nhan xét. Cac ban sau co I8 gidi dung:
Nguyén Anh Thu, 6A3, THCS K& An, K&
Sach, Séc Trang; Lé Ngoc Tung, 9A, THCS
Nguyén Truc, Thanh Oai, Ha N&i; Bach Bui
Nguyét Anh, Tran Trung Thanh, 9E, THCS
Vinh Tuong, Vinh Tudng, Vinh Phuc; Dao



Quynh Huong, 9A1, THCS Méc Ly, Méc
Chau, Son La; Truong Ngoc Téan, 9D, Lé
Buc Chinh, 8B, THCS Nhit B4 Sy, Thi tran
But Son, Hoang Hoa, Thanh Hoa; Nguyén
Hoang Tung, 9A1, THCS Yén Phong, Yén
Phong; Nguyén Tién Tuén, 9C, THCS
Nguyén Cao, Qué V&, Bac Ninh; Trédn Thi
Yén Khanh, 8A3, THCS Lam Thao, Lam
Thao; Luong Minh Hiéu, 8C, THCS Van
Lang, TP. Viét Tri, Pha Tho; Nguyén Héng
Khanh Lam, 9E, THCS bang Thai Mai, TP.
Vinh; Nguyén Cénh Manh, 9B, THCS Ly
Nhét Quang, D6 Luong; Pham Ngoc Trinh,
8B, THCS H& Xuan Huong, Quynh Luu,
Nghé An; Tran Anh Tuén, 9C, THCS Hoang
Xuén Han, Blc Tho, Ha Tinh.

BUI MANH TUNG

L&i gidi. sk V4i n = 3 ta ¢6 hinh vuéng 3 x 3
va dé thdy cach dién s6 thda man yéu cau
bai toan, chdng han nhu hinh vé duéi day:

1 2 0
-3 4 -5
2 2 0

%k VGi n> 4, ta xét hinh vuéng 4 x4 bat ki cGa
bang 6 vudng d6 va gia st c6 cach dién s6
thda man yéu cau bai toan nhu hinh vé sau:

ay P Ai; Ay,
Ay, Ay Ay, Ay
Ay, Ag, A3 Az,
Ay Ay a3 Ay

Téng tat c& cac sé trong tat c& cac hinh
vudng 2 x 2 clia bang 4 x 4 la:
S=(ajy;+ap+ay+ay) +...+ (A + Az + Ay
+ 8y)

S=ay +2a,+2a,; +a, + 2a, +4a,, + 4a,
+ 2a,, + 283, + 4a;, + 4a,; + 2a;, + a4y + 244,
+ 2a,3 + Ayy.

Téng tat c& cac sd trong tat cA cac hinh
vubng 3 x 3 cla bang 4 x 4 la:
T=(ayy+ta+ta+tay+tay+tay+ay+ay
+Qs) +...+(Qp +ay+ay+az+az;+ay+
Ay + sz + )

T =ay +2a, + 2843 + a4 + 20, + 42y, + 4a,;
+ 2ay, + 2a3, + 4as, + 4a;; + 2a;54 + a4y + 244,
+ 28,3 + ay.
Tathdy S =T (v6 li vi theo dé bai S Ia s6
duong va T la s6 am).
Do d6 diéu gia st 1a sai.
Vay n = 3 la gia tri duy nhéat théa man bai
toan.
Nhan xét. Pay la bai toan kha thu vi, co
nhiéu ban gi bai dén tda soan, tuy nhién c6
rat it ban gidi dang. Cac ban sau c6 I6i giai
chinh x&c, trinh bay sach dep: Nguyén Van
Bdo Ch&u, 7/5, THCS Nguyén Khuyén, Pa
Nang; Nguyén Hong Khéanh Lam, 9E, THCS
Dang Thai Mai, TP. Vinh, Nghé An; Nguyén
Anh Thu, 6A3, THCS Ké An, K& Sach, Séc
Trang.

TRINH HOAI DUONG
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Bai 8(190). Cho t( giac ABCD ndi tiép duong
tron (O) va théa man dudng
chéo AC di qua trung diém M cla dudng
chéo BD. Qua D k& dudng thdng b vuéng
goc véi DC, dudng b cat dudng trung truc
clia BD tai E. Hai dudng thang AB va CD cét
nhau tai F. Ching minh rang hai dudng
thdng BC va EF vuéng gbc véi nhau.

L&i giai. Goi G la giao diém clia EF véi BC.

B

F D\/C
Ta c6 EDC = 90°.
Vi E thudc duong trung truc clia BD nén tam
giac EBD can tai E.
Do d6
MEB =MED = 90° — EDM = CDM = CAB.
Suy ra t(r giac ABME ndi ti€p dudng tron.
Ta lai c6 BME =90° nén t& giac ABME ndi
tiép dudong tron dudng kinh BE. (1)
Suy ra EAB = 90° = EAF = 90° = EDF.
TU d6 suy ra t&r giac AEDF ndi tiép dudng
tron duong kinh EF.
Két hop véi tir giac ABCD noi tiép ta dugc
AEF = ADF = ABC .
Suy ra t(r giac AEGB noi tiép. (2)
Tu (1), (2) suy ra G nam trén dudng tron
dudng kinh BE.
Do d6 EGB =90°.
Vay EF vudéng gbc BC tai G.
Nhan xét. Bay la moét bai chiing minh tlr giac
noi tiép kha hay va van dung cac két qua
tinh géc ma khong phai dung dén cac hé
thiic lugng. Cac ban sau cé I8i gidi tét: Tran
Trung Thanh, 9E, THCS Vinh Tudng, Vinh

Tudng, Vinh Phuc; Lé Van Quang Trung,
Nguyén Manh Cénh, Nguyén Bic Bo
Hoang, 9B, THCS Ly Nhat Quang, Db
Luong; Nguyén Ngoc Phudc, 9G, THCS
Dang Thai Mai, TP. Vinh, Nghé An; Nguyén
Thi Quynh Chi, 9A1, THCS Yén Phong;
Nguyén Tién Tuén, 9C, THCS Nguyén Cao,
Qué V8, Bac Ninh; Nguyén Anh Thu, 6A3,
THCS K& An, Ké Sach, Séc Trang.

TRAN QUANG HUNG

? \ \

DUOC THUONG KI NAY
Nguyén Anh Thu, 6A3, THCS K& An, Ké
Sach, Séc Trang; Nguyén Van Bao
Chéu, 7/5, THCS Nguyén Khuyén, Da
Nang; Lé Ngoc Tung, 9A, THCS Nguyén
True, Thanh Oai, Ha Noi; Nguyén Tién
Tuan, 9C, THCS Nguyén Cao, Qué V8,
Bac Ninh; Ngé Thi An Binh, 7E, Nguyén
Hong Khanh Lam, 9E, THCS Dang Thai
Mai, TP. Vinh, Nghé An; Tran Trung
Thanh, 9E, THCS Vinh Tuong, Vinh
Tudng; Ta Kim Nam Tuén, 7A2, THCS
Yén Lac, Yén Lac, Vinh Phuc; Tran Gia
Huy, 7C, THCS Hoang Xuan Han, Dc
Tho, Ha Tinh; Truong Ngoc Thu Trang,
6D, THCS Nhitr B4 Sy, Hoang Hba,
Thanh Héa; Luong Minh Hiéu, 8C, THCS
Van Lang, TP. Viét Tri, Pha Tho.




Y kién cla ban thé nao?

LETTED (1712 56 190)
CO DUNG KHONG?

L&i giai.

A B
T B vé dudng vuéng gbéc véi AB cat tia AD
tai E.

Tam giac vuéng EBA can tai B do gbéc
EAB = 45°.
VIBE=BA=+2 nén AE=2

Mat khac vi BE:%AC va AC /I BE (clng

vuong géc véi AB) nén theo dinh li Thales, ta
c6 AD = 2DE.

N . 2 4 . . .
TUAE=2,tac6d=AD = §AE=§ la s6 hiu

?

tl.

QUA MAY DIEM CO DINH?

Bai toan. Ha vé doan thdng AC va mot diém B chuyén dong trén doan
thdng AB. V& mét phia clia dudng thadng AC, vé& hai tam giac ABI can tai
| va tam giac BCK can tai K sao cho hai géc | va K bu nhau. Ha ban
khoan khéng biét dudng tron qua B, |, K di qua may diém c6 dinh.

PHAM TUAN KHAI

(S6 29, ngb 67, dudng Giap Bat, Q. Hoang Mai, Ha Noi)

Do d =%< 2 nén Vui da khang dinh sai.

@i Nhan xét. Cac ban sau lam dung va
~===== dudc nhan qua: Trdn Céng Hung,
9A4, THCS Gidy Phong Chéau, Phu Ninh,
Pha Tho; Nguyén Kim Trung Buc, 8C, THCS
Lé Vin Thinh, Khoai Khé, Gia Binh, Bac
Ninh; V6 Tran Ngoc Hitu, 8/1, THCS Ly Tu
Trong, Tién Ky, Tién PhuGc, Quang Nam;
Tran Anh Vi, 8A, THCS Hgp Tién, Nam
Sach, Hai Duong; Nguyén Nhat Minh, 8A,
THPT chuyén Ha Néi - Amsterdam, Q. Cau
Giay, Ha Nbi.

VU DINH HOA
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wanrvm.  DE THI
sd) CAU LAC BO TTT

THAI NHAT PHUGNG

CLB1. Given that p, q are prime numbers both
greater than 3 and p — g = 10. What is the

remainder when (p + q) divided by 24?
CLB2. Find the positive values of a and b so that

as +b° =% and (a + b) is an integer.

CLB3. Solve the equation x* + 8x + 8 = 0.

CLB4. Giventhat a= Y b=—Y o=
-y xy=1  y(1-x)

(Wherex#1,y=0,y#1,xy #1).

Show that (ab + bc + ca) does not depend on x,

Y, Z.
CLBS5. Given a quadrilateral ABCD with E being
on side CD and AE // BC, BE // AD.

Show that 2S5 < Sppe + Sgce-
pO DUC THANH (dich)

TEWTED K 21 (117256 190)

CLB1. M= 1+Z 1+l 1+l 1+L
9 20 33 10800

16 27 40 10807 _16.27.40....10807

~ 920733 77710800  9.20.33. ....10800

_ (28)3.9)(4.10). .. (101.107) _101.8 13
(1.9)(2.10)(3.11). ... (100.108) 1.108 27

CLB2. Taco (a° -3ab?)? + (b° — 3a%b)?

=a® +3a%b? + 3a%b* +b® = (a2 + b2)3.

Do d6 (b° - 3a°b)?

= (a® +b%)% - (a® - 3ab®)? = 2197 -81=2116.
Vay | b3 —3a%b | =/2116 = 46.

CLB3.38x3 = x? +3x+3

I 342x3 = 9x2 +27x+27
& 343x3 = x3 +9x2 +27x + 27

e Tx)°=(x+3)3 @7x=x+3<:>x=%.

CLB4.Goi3s6cantimlax,y,z
(x,y,ze N*, x>y > z).
Theo dau baitaco xyz=x+y+z+9
Néu z >3 thi xyz > x.3.3 = 6x + 3x
218+3x218+x+y+z>x+y+z+09.
Vady z<2. Ma ze N*, nénz=1hoac z= 2.
e Xétz=1taco
Xy=X+y+10 © xy-x-y+1=11
s xX=Ny-0=11.
Dovay x=12,y=2.
° Xétz=2tacod
2xy =X+y+11e 4xy-2x -2y +1=23
< (2x-1)(2y -1) = 23.
Khong c6 x, y € N véi x>y >z thda man bai
toan trong trudng hop nay.
Vay ba s6 nguyén duong can tim [a 12; 2; 1.
CLBS.

A N B

D E C
Goi N la giao diém clia EM va AB. Xét ADAE va
ACBE ¢6 AD = BC, ADE =BCE (= 90°), DE = CE.
Do d6 ADAE = ACBE (c.g.c) = EA =EB.

Ma MA = MB nén E, M cung thudéc dudng trung
truc clia AB. Suy ra MN 1L AB,

AN:BN:%:B (cm), NE = AD =16 (cm).

ANAM vuéng tai N = AN? + MN? = AM?.
Ma MN = NE - ME = 16 — MA.
Do d6 82 +(16 —MA)? =MA?2 = MA =10 (cm).
Nhan xét. Cac ban sau cé Igi gidi t6t va dugdc
thudng ki nay la: Nguyén Hung Phéat, Tran Ngoc
Khiém, 9B, THCS Hoang Xuan Han, Bdc Tho, Ha
Tinh; Tran Céng Hung, Luong Khanh Toan, 9A4,
THCS Gidy Phong Chéau, Phu Ninh, Pha Tho;
Tran Anh Vi, 8A, THCS Hop Tién, Nam Sach, Hai
Duong.

THIEU QUANG TUNG



LO1 GIAI CO PUNG KHONG?

HUYNH THANH TAM
Buu dién An Nhon, Binh BDinh

Bai toan. Cho hé phuong
trinh {mx+9y=6 (1)

X+my=2 (2)
(v6i m la tham s6). )
Tim cac gia tri m dé hé
phuong trinh da cho vé nghiém.

SAI 0 BADY
SUA CHO DUNG

Loi giai. T phuong trinh (2) clia hé da cho
suy ra x =2-my, thay vao phuong trinh (1)

ta dugc

m(2-my) + 9y =6 < y(9 -m?) =6 — 2m. (3)
Hé phuong trinh v6 nghiém khi phuong trinh
(3) vé nghiém.

Suy ra 9-m?=0 o m=13.

Vay m = £3 thi hé phuong trinh da cho vb
nghiém.

Cac ban cé y kién gi khac khéng?

LETETED (17712 56 190)
LOI GIAI CO DPUNG KHONG?

L&i ban. Ta thdy dau dang thic & (1), (2)
trong 10i gidi s& 190 dong thai xay ra khi va
chi khi:

x+1:1
y

X :1 (Hé nay vé nghiém).

4
X

Vay |6i gidi trong s6 190 la 1Gi gidi sai.
Sau day la loi giai dung.

Dé thay M > 0, k&t hop véi gia thiét 1> x +l,
y

ta co

Mz(x+l)(i+ yJ=5+(xy+iJ
yJ)\X Xy
>5+2 /xy.izg.

Xy

Tudé M>9.
Dau dang thiic xay ra khi va chi khi

x+l=1 y=3
y g 2

xy =2 3

y=3
Vay Min M = 9 khi va chi khi 2
X =—.
3
@ G Nhan xét. bay la bai toan hay.

- it oy lai

Hoc sinh c6 thé phat hién ra ché
sai nhung khong dé dua ra I5i giai dung. Kha
nhiéu ban tham gia giai va cé I6i gidi tot, VGi
cac cach giai da dang. Céac ban sau co I0i
gidi t6t, day du va chat ché dugc thudng ki
Duong Hbéng Son, 8C1, THCS
Archimedes Academy, Ha N&i; Nguyén Tién
Tuan, 9C, THCS Nguyén Cao, Qué V&;
Nguyén Trung Hoang, 9A, THCS Lé Van
Thinh, Gia Binh, Bac Ninh; Nguyén Hung
Phat, 9B, THCS Hoang Xuan Han, Bic Tho,
Ha Tinh; Nguyén Anh Thu, 6A3, THCS Ké&
An, K& Sach, Séc Trang.

Hai ban sau dudc khen ki nay: Pham Thij
Khanh Huyén, 9A3, THCS Chu Manh Trinh,
Van Giang, Hung Yén; Nguyén Nhat Minh,
8A, THPT Chuyén Ha No6i - Amsterdam, C4u
Gidy, Ha Néi.

nay:

VI MANH TUONG



VU AN LIEN QUAN TO1
SO TAI KHOAN 2018+]1

TRAN PHUONG NAM
(Ghi theo céu chuyén ctia tham tir Sé Léc Céc)

Pém qua, thi trudng thanh phé bi mét tén
trdom khong hiéu bang cach nao 1én vao nha
cuém di mét s6 tién 16n. Qua tiéc sb tién da
mat éng ban véi vo:

- Chung ta khéng thé bao canh sat vé vu nay
vi ta khéng thé khai ra nguén géc cla sé tién
ma anh vira nhan lGc chép t6i.

Ba vo voi vang héi:

- S6 tién c6 nhiéu khong anh? Tai sao anh
lai khdng néi vGi em?

Thi trudng budn ba:

- Khi @6 em khong 3 nha va anh cling khong
hiéu vi sao tén trom lai c6 thé biét dudc noi
anh cat sé tién. Em vé lai mét moi va di ngu
ngay nén anh cling chua kip néi véi em. Anh
cling chua kip md ra xem nifa...

Vg thi trudng than tha nghi hoAc:

- Thé thi chinh 1& m&y ngudi dua tién cho anh
réi... hodc ké trém co lién quan ti ching!
Ngai thi trudng lai ti rugu, 18y mét chai rot vao
chiéc ly réi uéng can. Ong ta gat dau nhin vo:
- Em du doan giéng anh 1dm! Nhung quan
trong la bay gid phai lam gi... Ta im lang coi

nhu “cCia thién, trd dia” hodc ta phai dung
tham t( tu thoi!

Ba vg reo Ién:

- Em sé& nho tham t&r Sé Léc Céc, chi can
chiing ta cho anh ta mét khodn hau hinh Ia
én! Em sé& goi dién cho anh ta ngay.

M6t lic sau Sé Léc Coc da c6 mat. Ngai thi
trudng rét mot ly rugu dua cho tham ti roi rot
day ly cia minh, thong tha noi:

- Biét danh tiéng tham t( tir 1du nhung chua
bao gid nho... Bay gid la lic tham t& hay
giup t6i. Diéu quan trong la 18y lai dudc s6
tién ma tén trom da |4y trong dém qua.

Sé Léc Cée cudi:

- Khi ba nha chua goi thi téi da biét vu nay.
Cé& hai vo chdng ngai thi trudng ngac nhién
chua kip ndi gi thi tham t& da rat tir tai do ra
mot td gidy va noi:

- Day la la thu ma tén trdom da nhét vao hop
thu nha t6i ma t6i nhan dugc né lac téi mdi
ngl day.

Vira n6i, tham t& vira dua to gidy cho ngai thi
trudng. NGi dung la thu kha la lung:



“Chao nha tham tir Itcmg danh!

Ong d3 khi nao nhan duoc 10i tu thu cha mot
ké trém khi ma 6ng con chua biét dén vu mat
cap? Chac chan day la lan dau tién cla doi
tham tir cia 6ng va kho co Ian thir hai.

Toi chi la mot ké trom “bét dac dr’. Toi da phat
hién ra la cong trinh do céng ty t6i trung thau
co su “bdo ké” cla ngai thi trudng va doi lai
6ng chi cla téi sé phai dua cho thj trudng
mot khoan tién khong nhd.

To6i sé khéng néi cho 6ng bang cach nao ma
t6i phat hién ra viéc nay va hon niia ciing
khéng néi cho 6ng thu pham 14y sé tién cla
ong thi trudng bang cach nao. Téi ciing khdng
phéi la ngudi dung chuyén dé vu khéng ngai
thi trudng vi do la chuyén qua dai dot!

To6i chi nhd 6ng 14y lai s6 tién nay dé€ nbp lai
cho cénh sat, con chuyén diéu tra toan bo su
viéc cur d€ canh séat thuc hién.

Qua day t6i ciing muén thlr khd nang cua
tham t, mot kha nang ma tham tir co 1é chua
dudc thé hién bao gio.

T6i da gii toan bd s6 tién vao ngédn hang
I6n nhét cla thanh phé véi s6 tai khoan la:
2018 + 1.

DE biét s6 tai khodn nay éng hay nhin nhiing
phép tinh ma ca doi 6ng chua dugc hoc:
9+8=17172

7+5=12235

20+ 19= 391380

Toi da lam gidy uy quyén tai ngan hang cho
6ng dén nhan sé tién khi 6ng néi dung s6 tai
khoan.

Kinh chao 6ng!

Pimg dé sé tién dé6 ndm & ngan hang lau qua
nhé!

T4t nhién ciing dimg phai khen gi téil T6i chi
Ia mot céng dan ky la théi...”

Poc xong |4 thu, ngai thi trudng dd dan:

- Thi ra khéng phai la vu trdm binh thudng!
Quay lai nhin tham t{, ngai tur tén:

- Pay l1a 1an dau tién toi lam sai! Téi sé tu
thua!

Sé Léc Céc cudi:

T6i tin I6i 6ng n6i. Nhung quan trong la lay
lai s& tién cai da nhé!

Ban co thé giup tham tir dugc khong?

LELTED (1772 58 190)

Chi giup viéc c6 Idi khai khéng trung thuc vi
ngay o6ng Mai méat day chuyén vang la Chu
Nhat, trong khi Chl Nhat thi khong cé nguoi
dua thu nao lam viéc ca.
TU day suy ra ngudi ma tham t& nghi ngd
chinh la chi giup viéc cho nha éng Mai.
@ Cac “thdm ti nhi sau c6 Idi giai
———= chinh xac, ch{r viét sach dep dudc
thudng ki nay: Bui Quynh Hoa, 7A1, THCS
Yén Phong, Yén Phong, Bac Ninh; Nguyén
Kim Tung Quéan, 8C5, THCS Chu Van An,
Ngd Quyén, Hai Phéng; Nguyén Céng An,
7C, THCS Ly Nhat Quang, B6 Luong, Nghé
An; Pao Anh Nguyét, 6A, THCS Hung
Vuong, TX. Pha Tho, Pha Tho; Nguyén Thé
Son, 8A1, THCS Vinh Yén, TP. Vinh Yén,
Vinh Phuc.
Cac “tham t&” sau dudc khen: Nguyén Chi
Trung, 8A2, Nguyén Phuong Linh, Vi Van
Léc, 7TA1, THCS Yén Phong, Yén Phong,
Bac Ninh; Lé Hoang Minh, Hoang Thi Xuén
Mai, 8D, THCS bang Thai Mai, TP. Vinh;
Tran Duy Thanh Pat, 7C, THCS Ly Nhat
Quang, B6é Luong, Nghé An; Lé Duc Anh,
6A3, THCS Lam Thao, Ldm Thao, Phi Tho.
Tham tir Sé Léc Coc




GONGRUENT TRIANGLES

TRINH HOAI DUONG - GV. THCS Gidng V6, Ba Binh, Ha Noi
HOANG ANH QUAN - Ci nhan tai nang toén, Bai hoc KHTN Ha Noi

1. Key words

Congruent béng nhau
Included angle goc xen gilfa
Included side canh xen gilta
Hypotenuse canh huyén

Leg canh goc vudéng
2. Definition

Two triangles are congruentif they have:
exactly the same three sides and exactly the
same three angles.

3. Three cases of congruent triangles

Case 1. SSS (Side — Side - Side)

Two triangles with the same three side
lengths must be congruent.

Corollary: (Hypotenuse — Leg)

If the hypotenuse and a leg of a right triangle
are respectively equal to the hypotenuse and
a leg of the second right triangle, then the two
triangle are congruent.

Case 2. SAS (Side — Angle — Side)

If two sides and the included angle of one
triangle are congruent to two sides and the
included angle of a second triangle, then the
two triangles are congruent.

Case 3. ASA (Angle — Side — Angle)

If two anlges and an included side of one
triangle are congruent to two angles and the
included side of a second triangle, then the
two triangles are congruent.

Corollary: Hypotenuse — Adjacent angle

If the hypotenuse and an adjacent angle of a
right triangle are respectively equal to the
hypotenuse and an adjacent angle of the
second right triangle, then the two triangles
are congruent.

Remark. There is no AAA case (angle — angle
— angle). Because the triangles can have the
same angles but be different sizes.

D

A B E F

4. Example

Given an isosceles right triangle ABC (with
Z/BAC =90°). Let D be an arbitrary point on
segment BC. Denote by H and K be the feet
of the altitudes from B and C to AD. Prove
that AABH = ACAK.

C

A B
Solution. We have:
Z/ABH =90° - /BAH = ZCAH
(since ZAHB and ZCAB are right angles).
AB = AC (since AABC is an isosceles triangle
with ZBAC =90°).
They imply AABH = ACAK (Hypotenuse -
Adjacent angle).



Problem 1. Given an isosceles triangle ABC
(with AB = AC). Denote by D, E be the
midpoints of AC, AB, respectively.

a) Prove that BD = CE.

b) Point | is the intersection of BD and CE.
Prove that ray Al is the angle bisector of
BAC.

c) Let M, N be the points such that D is the
midpoint of BM, E is the midpoint of CN.
Prove that A is the midpoint of MN.

p Két qua 4
(TTT2 s6 190)

Problem 1. Answer: C

Explanation. Triangle ABC has neither any
pair of equal sides nor three sides of the
same length and it does not have a
Pythagorean triple.

Thus, it is a scalene triangle.

Problem 2. By setting L—2A=%B—r we

have: ZA =2r; Z/B =3r.
Hence, £C =180° — (LA + £B)=180° - 5r.

Since,
/C—-/B=60° < 180° — 5r — 3r = 60°.

< 180° - 8r =60° < 8r =180° —60° =120°
& r=15°
Thus, ZA =2r =30°.
Problem 3.
A
C D B

In triangle ADC, we have:

ZADC =180° — ZACD - ZCAD. (1)

In triangle ABD, we have

ZADB =180° - ZABD - Z/BAD. (2)
Since (1) and (2), we have

ZADC - Z/ADB

=(£LABD - ZACD) + (£BAD - £CAD).

As AD is the bisector of ~ZBAC,
/BAD = /CAD = /BAD - ZCAD =0.
It implies that

ZADC - ZADB = (£ZABD - ZACD) =

In addition, Z£ADC + ZADB =180°
(supplemental angles).

180° +30°

thus

30°.

ZADC = =105°

As a result,

180° - 30°

ZADB = =75°.
[0 Nhan xét. Cac ban sau da dua ra
- dap an va |6i giai dung cho ca 3 bai
dugc thudng ki nay: Nguyén Pham Thanh
Nga, 8A3, THCS Lam Thao, Lam Thao, Phu
Tho; Vi Tran Ngoc Hiu, 8/1, THCS Ly Tu
Trong, Tién Ky, Tién Phudc, Quang Nam;
Nguyén Pang Duong, 7A4, THCS Luong Thé
Vinh, TP. Thai Binh, Thai Binh; Nguyén Thé
Son, 8A1, THCS Vinh Yén, TP. Vinh Yén,
Vinh Phuc; Vi Huy Hiéu, 8C, THCS Lé Van
Thinh, Gia Binh, Bac Ninh.
Cac ban sau dugc khen: Pham Vi Hoang,
8A, THCS Ly Tu Trong, Thi trén Huong Canh,
Binh Xuyén, Vinh Phic; Lé Thi Thanh Hang,
9A3, THCS Trung Vuong, Mé Linh, Ha Noi;
Pham Ha My, Vi Ngoc Hiéu, Pham Thu
Trang, 7A4, THCS Luong Thé Vinh, TP. Thai
Binh, Thai Binh; Nguyén Thi Hoai An, 7B;
Nguyén Thi Nguyét Minh, 7A; Nguyén Hoang
Thang, 9D, THCS Dang Thai Mai, TP. Vinh,
Nghé An; Nguyén Phuong Linh, 7A1, THCS
Yén Phong, Yén Phong, Bac Ninh; Nguyén
Diéu Hang, 9/2, THCS Lé Van Thiém, TP. Ha
Tinh, Ha Tinh; Duong Thi Khanh Linh, 9A4,
THCS Phong Chau, Phu Ninh, Phi Tho.

PO DUC THANH




0 chi HoA pAD

NGUYEN THI NHU QUYNH
GV. TH Xuén An, Nghi Xuan, Ha Tinh

Tén céac loai hoa dugdc gidu bdi cac 6 chir, méi mdt hang ngang la tén
clia mét loai hoa. Diéu dac biét 1a mét chir céi trong tén cla ching
cling tao nén 6 chit HOA DAD, bay gid cac ban cling tim xem ching la
nhiing loai hoa gi nhé!

ZIQ|lwvn wn Q= IOl » m=

Keét qud 0 chix LE GIANG SINH (TTT2 s5 190)

© Cac 6 chif trong ki trudc dudc dién nhu sau: Phuong Linh, 6C, THCS Nguyén Hién,

i % SOCK: Bit tat Nam Truc, Nam Binh; Nguyén Duy Khanh, :
: sk CHURCH: Nha tho 7G, THCS Vinh Tudng, Vinh Tudng, Vinh :
} % CAROL: Bai hat vao 18 Phuc; Nguyén Céng An, 7C, THCS Ly :
: Giang sinh Nhat Quang, D6 Luong, Nghé An; Nguyén :
* REINDEER: Con tué‘n ldc Thl Duyén,, 7A2, THCS Yén Phong, Yén i
% SNOW: Tuyét Phong, Bac Ninh; Bui Th.l{ Hu_yen, ‘QB,
% CHRISTMASTREE: Cay théng TI-’ICS Quang Son, TP. Tam.E)l?p, N|‘nh Binh. :
) < . Cac ban sau dugc khen: Lé Hoang Son, :
* CHIMNEY: Ong khoi 6A2, THCS Chu Manh Trinh, Thi trdn Van :
* SANTACLAUS: Ong gia Noel Giang, Van Giang, Hung Yén; Nguyén Thj :
sk SLEIGH: Xe kéo C&m Xuyén, 7A1, THCS Yén Phong, Yén :
@5 Nhan xét. Nam ban c6 bai lam t6t  Phong, Bic Ninh.
——=zz=, XUng dang dudc nhan qua la: Ngé NGUYEN MINH THU



DANH CHO CAC NHA TOAN HOC NHO >3

;-..

9 PANG THUC THU VI
TRONG TAM GIAC VUONG

NGUYEN BUC HUAN
GV. THCS Phan Béi Chéau, Tir Ky, H&i Duong

Cho tam giac ABC vudng tai A, duong cao
AH, (AC > AB). Goi M, N Ian Iugt Ia hinh
chiéu vudng gbéc clia H trén AB, AC. Goi K |a
trung diém cla BC, | & giao diém clia AK va
MN. Khi d6 ta c6 9 dang thic sau:

1) BM.AC + CN.AB = AH.BC;

2) AM.MB + AN.NC = BH.HC;
3) 3/ B_AB.
NC AC’
4) BC? = 3AH? + BM? + CN?;
5) BM? + CN? = BH? + CH? -

6) AP BK Y’ -1
BH ~(AB

AH?%

2
7)AB? + AC? = 2AK? + BC

8) CNvBH + BMy/CH = AHVBC;

9) i=i+i.

Al HB HC

Ta sé chung minh cac dang thifc trén

1) Tacé HM L AB, CA L AB

= HM // AC.

Tuong tu HN // AB.

Ap dung dinh Ii Thales cho tam giac ABC
ta co:

BM BH CN CH
BA BC CA CB’
Suy ra

BM+CN BH+CH BH+CH BC
AB AC BC BC BC

=1

~BC

A

N
01
M
B H K C
BM.AC + CN.AB _
AB.AC

= BM.AC + CN.AB = AB.AC = AHBC.

2) Ta c6 ti giac AMHN Ia hinh ch{ nhat, suy
ra AH = MN. (1)

Ap dung hé thic vé canh va dudng cao trong
cac tam giac vuong AHB, AHC ta c6
AM.MB = HM?, AN.NC = HN>.

= AM.MB + AN.NC = HM? + HN? =
Tu (1) va (2) suy ra

AM.MB + AN.NC = AH? = BH.HC.
3) Ap dung hé thic vé canh va dudng cao
trong cac tam giac vuéng ABC, AHB, AHC ta
c6 AB? = BH.BC; AC?=CH.BC

MNZ2. (2)



AB? BH AB4_BH2_BM.AB
AC2 CH AC4 CH2 CNAC

MB _ ( AB] \/W AB
5> —=—| =
NC \AC NC AC’
4) Ap dung dinh li Pythagoras vao cac tam
giac vudng ABC, AMN, MHN ta c6
BC? = AB? + AC? = (BM + AM)? + (AN + CN)?
= BC? = BM? + CN? + MN? + 2(AM.BM
+ AN.CN) = BM? + CNZ + MN? + 2(MH? + NH?)
= BC?=BM? + CN? + 3MN?
= BM? + CN? + 3AH>
5) Theo phan 4 ta ¢6
BC? = BM? + CN? + 3AH?
= (BH + CH)? = BM? + CN2 + 3AH?
— BM? + CN? = (BH + CH)? - 3AH?
= BM? + CN? = BH? + CH? - AH?,
6) Trong tam giac vuéng ABC cbé
AB? _ AB?
'BC 2BK’

=

BH =

Vi AC > AB :>BK—§>A—BZ=BH.
2 BC

Suy ra
AB? _ 2BK? — AB?
2BK  2BK
_ KH_2BK®-AB? 2BK ZZ(BKJZ L

BH 2BK AR?2 \AB '
7) Ap dung dinh Ii Pythagoras vao cac tam
giac vuéng AHB, AHC ta c6
AB? = AH? + HB?, AC? = AH? + HC?.
Suy ra AB? + AC? = 2AH? + HB? + HC?.(3)
Thay HB = BK - HK va HC = CK + HK vao
(3) ta duoc
AB? + AC? = 2AH? + BK? + CK? + 2HK? —
2HK.BK + 2CK. HK.

KH=BK —BH=BK —

2
Suy ra AB? + AC? =2AK? + B&”

8) Ta c6 AB*=BH.BC = AB =+/BHBC.
Tuong tuta c6 AC =+/CHBC.

Mat khac w+ﬂ=1(theo phan 1)
AB AC

= CN.AB + BM.AC = AB.AC = AH.BC

= CN./BHBC +BM./CHBC = AHBC

= CN+/BH + BM+/CH = AH+/BC.

9) Goi O |a giao diém ctia AH va MN.

Vi t&r giac AMHN Ia hinh chit nhat nén tam
giac OAM céan tai O.

Suy ra AMN = MAH. 4)

Vi AK la dudng trung tuyén (ng vGi canh
huyén trong tam giac vuéng ABC nén

AK = KB = KC.

Suy ra KAB = KBA. (5)

Tu (4) va (5) suy ra

KAB + AMN = KBA + MAH

— IAM + AMN = HBA + MAH = 90°

= AK L MN = AAIO «» AAHK (g.9).

Ma AO = 1AH, AK = lBC
2 2

AH A0 Al
BC " AK  AH

:i: BC =BH+CH_L 1
Al AHZ2 BHHC BH HC’

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



l\{lO'l‘ CACH PHAT TRIEN Bi)l TOAN
BAT DANG THUC THEO NHIEU HUONG

DINH VAN THU
GV. CDSP Thai Binh, TP. Thai Binh, Thai Binh

cac hudng khac nhau sé giup ta tim ra
cac bai toan maoi day thu vi. Bai viét
nay chung téi xin gidi thiéu cac hudng khai
thac cho mot bai toén bét dang thure.
Bai toan 1. Cho céac s6 thuc duong a, b, c.

v iéc tim toi, phat trién mot bai toan theo

Chiing minh rang

L&i giai. Ap dung bat déng thiic AM - GM ta
co

a a’
—+b+b>33—.bb =3a.(1)
b2 b?

3 3
b—+c+0233b—.c.c =3b.(2)
c? c?

3 / 3
C—2+a+a233c—2.a.a =3c.(3)
a a

Tu (1), (2), (3) suy ra

3 .3 .3
a—+b—+C—Za+b+c.
b> c? a®
DPéng thiic xay ra khia=b =c.
Nhan xét. Tir [0i giai trén ta thdy khi Idy
nghich ddo cac s6 hang thi két qua vén
dung:

2 2

a A g 11 3
b2 a a aa b

2 2
b_3+1+1233b__1_l=§.(5)
2 2
c_+l+1233c__11=§_(6)
ad ¢ ¢ a> cc a

Tu (4), (5), (6) suy ra

a? b2 ¢ 1 1 1

— =t ==+ —+—.

b3 C3 a3 a b c¢

Dang thiic xay ra khia=b =c.

Tir d6 ta co bai toan sau

Bai toan 2. Cho cac so thuc duong a, b, c.
Chimng minh rang

Nhan xét. Vdi cach giai tuong tu nhu trén ta
¢ thé€ dura ra cac dang biéu thirc khac nhau &
V€ trai d€ co nhig bai toan moai.
Ap dung béat dang thiic AM - GM:

2 2
& +b22(& b=2a ()
b b

2 2
b—+0221fb—.c =2b. (2)
C C

2 2
C +a22/% a=2c (3
a a

Tu (1), (2), (3) suy ra
i+ﬁ+i2a+b+c.
b ¢ a
Ttr do ta co bai toan sau
Bai toan 3. Cho cac so thuc duong a, b, c.
Chiing minh rang

Tuong tu nhu phat trién tir bai toan 1 sang bai
toan 2, tur bai toan 3 ta co:

Bai toan 4. Cho cac so thuc duong a, b, c.
Ch(ing minh rang



Mot cau héi dat ra la khi ta ndng bac cia tir s6
va méu s6 cla bai toéan 1 thém mot don vi thi sé
co bét ding thic nao? Khi do vé trai cla béat
dang thire sé Ia

a4 pt 4

" + = + =

Nhing c6 gang st dung béat dang thic AM - GM
cho 2 s6 duong khéng cho ching ta nhig két
qua dep nita. Nghi toi bét dang thic AM - GM
cho 3 s6 duong ta co

4 4 2
Z—3+a+a 233,/2—3.33 =3%-(1)

4 4 2
b—3+b+b233/b—3.b.b =3b—.(2)
c C c

4 / 4 2
C—3+c+cz33c—3.c.c :30—-(3)
a a a

Tu (1), (2), (3) suy ra

4 4 4 2 12 2
a—+b—+C—+2(a+b+c)23 a_+b_+c_ .(4)
> 3 ad b c¢c a

a2 p2 o2
Tu baitoan 3;: — +—+—2>a+b+c.(5)
b ¢ a

Tu (4) va (5) suy ra

4 4 4

a- b" c¢
—+—+—2a+b+c.
b2 3 ad

Déng thitc xay ra khia=b =c.
Do do ta c6 bai toan sau

Ta thdy céac bai toan trén cac phan sé déu co
bac cla tr I6n hon bac clia méu dung 1 don
vi. Diéu gi xay ra khi s6 bac chénh léch la 2?

2 , 3 pd 3
Chang han xét vé trai la: — + = + =

Ap dung bat dang thic AM - GM ta co:

3 3 3.3K2
a3 p2e33d @ g2
b b b2

3 3 3,3 2
b—+b—+02233,/b'b—Z'C=3b2.(2)
C C C

3 3 3.3 .2
CrZ1a2>330 218 _3c2 (3)
a a a

Tu (1), (2), (3) suy ra

3 3 3
a b o}
AP
b c a

Péng thiic xdy rakhia=b =c.
Tt do ta co bai toan sau

+b2 +02.

4 4 4
Ta lai xét vé trai la: Sttt
b ¢ a

Ap dung bat dang thiic AM - GM ta c6:

4 4
28_b2>2 (2 b2 =242 (1)
b2 b?

Dang thiic xay ra khia=b =c.
Tur do ta co bai toan sau

(Xem tiép trang 16)



XAY DUNG BAI TOAN PAO CUA
MOT SO BAI TOAN HINH HOC

TRUGONG QUANG AN
GV. Truong THCS Nghia Thang, Tu Nghia, Quang Ngai

au khi giai xong mét bai toan hinh hoc,
viéc lat ngugc van dé cla bai toan doi
khi chua dugc chu y nhiéu. Bai viét nay
gidi thiéu téi ban doc bai toan dao cta
hai bai toan hinh hoc trong sach giao khoa va
sach bai tap toan Idp 9.

Bai toan 1. (Bai 30 trang 116 SGK I6p 9 tap
mot). Cho nlra dudng tron tdm O c6 dudng
kinh AB. Goi Ax, By la cac tia vudng goéc véi
AB (Ax, By va ntra dudng tron thudc cing mot
nlfa mat phang cé bd chita AB). Qua diém M
thudc nlra dudng tron (M khac A va B), ké tiép
tuyén vGi dudng tron, cat Ax, By theo th(r tu
tai C va D. Ching minh rang

a) b) AC + BD = CD.
y
D
X
M
C
A o) B

L&i giai. a) Ta c6 CA va CM la hai ti€p tuyén
clia (O) nén CO la tia phan giac cla ACM

— OCD= %. )

Ta c6 DB va DM la hai tiép tuyén clia (O) nén
DO Ia tia phan giac ctia BDM

— ODC = %. (2)

Ma AC L AB; BD L AB =AC//BD

— ACD +BDC =180°. (3)

Tur (1), (2), (3) suy ra OCD +ODC = 90°.

Suy ra COD =90°.

b) Ta thdy AC va BD la hai ti€p tuyén cda (O).
Ta c6 CA va CM la hai ti€p tuyén cla (O)

= AC =CM.

Ta c6 DB va DM la hai ti€p tuyén ctia (O)

= BD =DM.

Suyra CD=CM+ DM =AC +BD =CD.
Nhan xét. Néu CD la tiép tuyén cla nia
duong tron dudng kinh AB thi COD = 90° va
CD = AC + BD. Ta dit cau héi ngugc lai néu
COD =90° hodc CD = AC + BD thi CD ¢6
phai la tiép tuyén cua nitra dudng tron tam O

duong kinh AB khoéng? Ta co hai bai toan dao
sau:



Bai toan 1.1. Cho nilra duong tron tam O cb
duong kinh AB. Goi Ax, By la cac tia vuéng
gbc voi AB (Ax, By va nilra dudng tron (O)
thudc nlra mat phang cé bd chia AB). Trén
tia Ax 18y diém C, trén tia By I4y diém D sao
cho Chimg minh rang CD la ti€p
tuyén cla (O).

y
D
X H M
C
A @) B

L&i giai. K& OH L CD (H € CD).

Goi M la trung diém cia CD. Vi ACOD vuéng
tai O va c6 OM la dudng trung tuyén (ng véi
canh huyén nén MO = MD.

Suy ra ADMO can tai M = MDO = MOD. (1)
Mat khac AC // BD (cung vudng gobc véi AB).
Ta lai c6 M 14 trung diém cGia CD, O Ia trung
diém cGia AB nén OM la dudng trung binh ciia
hinh thang ACDB.

Suy ra OM // DB = MOD =BDO. (2)

T (1), (2) suy ra ODH = ODB.

Suy ra AOHD = AOBD (canh huyén - gbc
nhon).

=0OH=0B =R = He(0).

Tac6 OH L CD (H e CD), He (O) nén CD la
ti€p tuyén clia dudng tron (O).

Bai toan 1.2. Cho nlra dudng tron tdm O cb
duong kinh AB. Goi Ax, By la cac tia vuéng
gbéc v6i AB (Ax, By va nilra duong tron (O)
thudc clng nlra mat phang c6 bd chita AB).
Trén tia Ax lay diém C, trén tia By lay diém D,
bi€t rang AC + BD = CD. Chiing minh rang
CD la tiép tuyén cuda (O).

y
D
X
H
C
A O B
M

L&i giai. K& OH L CD (H e CD).
Goi M la giao diém cia CO va DB.
Ta thdy AAOC = ABOM (g.c.g)
=0OM=0C, AC =BM

=AC + BD =BM + BD = DM.

= ADCM céan tai D c6 OM =0OC

= DO la tia phan giac cla CDM.

Suy ra AHDO = ABDO (canh huyén - gbc
nhon) = HO =BO = He(0).

Vay CD la tiép tuyén clia dudng tron (O).

Bai toan 2. (Bai 55 trang 135 sach bai tap 16p
9 tap 1). Cho dudng tron (O, R) va diém A
nam bén ngoai dudng tron. K& cac tiép tuyén
AB va AC dén duong tron (B, C la cac tiép
diém), biét rang AB vudng géc véi AC. Goi M
la diém bat ki thudc cung nhd BC. Qua M ké
ti€p tuyén véi dudng tron, cat AB va AC theo
thG tu tai D va E.

a) T& giac ABOC Ia hinh gi?

b) Chiing minh rang chu vi AADE = 2R

c) Tinh s& do géc DOE.

L&i giai. a) Ta c6 ABO =BOC = OCA = 90°
va OB = OC nén t& giac ABOC la hinh vuéng.
b) Ta c6 DE = MD + ME = DB + EC.

Do d6 chu vi tam giac ADE bang AD + AE +
DE=AD +AE +DB + EC=AB + AC =2R.



¢) Ta ¢6 szOTM,Em=COTM

Nhan xét. Tur bai toan trén, ta c6 bai toan dao
sau:

Bai toan 2.1. Cho hinh vudong OBAC, lay
diém D trén canh AB, diém E trén canh AC
sao cho chu vi tam gidc ADE bang 2AB.
Chiing minh rang DE la ti€p tuyén clia dudng
tron tdm O ban kinh OB.

F B D A

0] C
L&i giai. K& OM 1 DE (M € DE).
Chu vi tam giac ADE bang 2AB nén
AD + AE + DE = 2(AD + DB)
= DE =BD + EC.
Trén tia d6i cha tia BA |4y diém F sao cho
BF =CE
= DE =BD + BF =DF.
Ta c6 AOBF = AOCE (c.g.c) = OE = OF.

Xét AODF va AODE c6: OF = OE, DF = DE,
OD chung

— AODF = AODE (c.c.c) = FDO = EDO.

Suy ra AOBD = AOMD (canh huyén — gbc
nhon) = OB = OM.

Ma OM L DE = DE Ila tiép tuyén cta dudng
tron tdm O ban kinh OB.

Cac bai toan dao tir bai toan 2 sau day coi
nhu bai tap van dung danh cho ban doc.
Bai 1. Cho hinh vuéng OBAC, |4y diém D trén
canh AB, diém E trén canh AC sao cho
DOE =45°. Ch(ing minh rng DE la tiép
tuyén cda dudng tron t&m O ban kinh OB.

Bai 2. Cho hinh vuéng ABCD c6 d6 dai canh
bang a. Trén canh AB, BC lan luot 18y cac
diém | va M sao cho chu vi tam giac IMB
bang 2a. Chimg minh ring IDM = 45°.

Bai 3. Cho hinh vuéng ABCD c6 d6 dai canh
bang a. Trén canh AB, BC lan luot 18y cac
diém | va M sao cho IDM = 45°. Ch(ing minh
rang chu vi tam giac IMB bang 2a.
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KHAI THAC TU MOT BAI TOAN
VE HINH VUONG

VU CONG MINH
GV. THCS Héng Bang, Hai Phong

iéc tim toi, phat trién mét bai toan hinh
v hoc la diéu réat can thiét véi méi nguoi

hoc toan. Bai viét nay gioi thiéu mot
S0 bai toan khai thac tir mot bai toan géc.
Bai toan 1. Cho hinh vuéng ABCD. Goi O la
giao diém cla AC va BD. Trén cac doan
thdng BC va CD lan luot 18y cac diém G va H
sao cho Goi M 14 trung diém cla
AB. Chimng minh rang AH // GM.

A M B

D H C
Lgi gidi. Ta co
DOH +BOG =180° - GOH = 135°, (1)
BGO +BOG =180° — OBG = 135°, (2)
Tir (1), (2) suy ra DOH =BGO.
Suy ra ADOH « ABGO (g.9)

DO DH = DO.BO =DHBG. (3)
BG " BO
Ta lai c6 AD.MB = 2MB? = BO.DO. (4)
T (3), (4) suy ra DH.BG = AD.MB
AD DH

~BG BM
— DHA =BMG. (5)

Ta c6 DHA =BAH (hai gbc so le trong). (6)
Tir (5) va (6) suy ra DHA =BMG = AH // GM.

= AADH « AGBM (c.g.c)

Nhan xét. Tu bai toan 1, thay hinh vudng
ABCD béng hinh thoi, ta dugc bai toan sau:
Bai toan 2. Cho hinh thoi ABCD c¢b

AC cat BD tai O. Trén canh BC
ldy diém G (G khac B). Trén canh AB lay
diém M sao cho MB = 3MA. Budng thdng qua
A song song vGi MG cat DC tai H. Tinh

A
M

C
H

L&i giai. Hinh thoi ABCD c6 BAD =120°
— ABD =30°

~ p0=2B go_po-Y3AB J3AB
2 2
3 3AB2

= AD.MB = AB.ZAB = =DO.BO. (1)

Vi AH // MG nén BMG =BAH = DHA.
Suy ra AADH «»» AGBM (g.9)

_,AD_DH _ \bMB=GBDH. (2)
GB

Tir (1), (2) suy ra BO.DO = GB.DH
DO _GB . \boH « 4BGO (c.g.0)
“DH BO

— DOH=BGO = GOH =180° —DOH-BOG
—-180° —BGO - BOG = OBG = 30°.
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Vay GOH = 30°.

Nhan xét. Bang cach lat ngudc vén dé tir bai
toan 1 ta co bai toan mdi sau:

Bai toan 3. Cho hinh vuéng ABCD. Goi O la
giao diém clia AC va BD. Goi M la trung diém
clia AB. Trén doan thang BC lay diém G (G
khac B). Pudng thang qua A song song Vi

MG cat DC tai H. Tinh

A M B
G

o) \

D C H

L&i giai. Vi M la trung diém cla AB nén ta c6
AD.MB = BO.DO. (1)
Vi AH // GM nén DHA = MAH = BMG.
Suy ra AADH «» AGBM (g.g)
AD DH

— . — =—"— ADMB = GB.DH. (2)
GB BM

T (1), (2) suy ra BO.DO = GB.DH
DO DH

— =~ - 22, ADOH v ABGO (c.g.c)
GB BO

— DOH =BGO = GOH = 180° -DOH-BOG

=180° —~BGO —~BOG = OBG = 45°.

Vay GOH = 45°.

Nhan xét. Bai toan 3 ta ldy diém G sao cho

GB <GC, G 8 vi tri khac so vdi bai toén 1 déan

t6i diém H ndm ngoai doan thang DC. Tuy

nhién cac két qua tur bai toan 1 van khong

thay d6i. Ttr bai toan 3, ta co bai toan sau:

Bai toan 4. Cho tam giac ABC nhon co6
Ké dudng cao AH (H € BC). Goi

M, N lan luct 1a trung diém cla AB va AC.

Trén tia d6i cla tia MH I4y diém D sao cho

MD = MH. Budng thdng qua N va song song

véi CD cat AH tai G. Tinh

B H C
La&i giai. N6i DA, DB.
T giac BDAH c6 AB va DH cat nhau tai trung
diém méi dudng nén BDAH 1a hinh binh hanh.
Vi AH 1 BH nén t& giac BDAH la hinh chi
nhat.
Ta lai co ABH = 45°nén t( giac BDAH la hinh
vuéng.
Pudng thdng GN cét doan AD tai P.
GN // DC va N Ia trung diém ctia AC nén P la
trung diém cla AD.
Ching minh tuong tu bai toan 2 ta dudc
GMC = 45°.
Cac bai toan sau dudc xay dung tir mét trong
bén bai toan néu trén, xin danh cho ban doc
tim ra Ioi giai.
Bai toan 5. Cho hinh vuéng ABCD. AC cat
BD tai O. Trén cac doan thdng BC va CD lan
lugt 1&y cac diém G va H sao cho
GOH=45° Qua G k& dudng thing song
song véi AH cat AB tai M. Chimng minh rang
MA = MB.
Bai toan 6. Cho tam giac ABC déu. Trén
dudng thang k& qua B song song véi AC |ay
diém P (P va A khac phia so véi BC). Goi M
la trung diém cla AB. Trén canh AC |dy diém
N sao cho CN = 3AN. Pudng thdng qua N

song song véi AP cit BC & Q. Tinh PMQ.

Bai toan 7. Cho hinh thang ABCD c6 AB =BD,
ABD =90°. Goi M va N Ian luct 13 trung diém
cla AB va AD. Budng thdng qua M song
song véi AC c&t BD tai G. Tinh GNC.
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Bai toan “vira ga viua ché” da di vao trong
sinh hoat clia ngudi Viét dugi dang toan -
tho, toan dé trong cac budi hat déi (gidia hai
bén nam va nii). DuGi day la hai phién ban
clia bai toan nay.

Phién ban 1. Theo [3], xua & vung Binh Tri
Thién, trai gai thuong tu hop hat thach dé
nhau, trong d6 c6 mét sé bai toan d6 dang
tha. DuGi day la bai toan dé dang vira ga vira
thé.

Ngudi con gai hat dé:

Bdy lau ni em méc viéc nha

Tai nghe phang phat anh hoc da ¢ céng.
“Ga kia thé no mot 16ng

Tam muoi ba con

Hai tram muoi tam cai cdng.”

Anh tinh mdy ga may thé cho ra

Kéo ma com me &o cha hoc hanh?

Ngudi con trai hat doi lai:

Hai muoi sdu con thd, nam muoi bay con ga
Khoé khan chi dé ma tinh khéng ra
D& em k€ t6i com ao me cha hoc hanh!

La&i gidi. (Theo ngdn nglt phuang trinh)

Goi s6 ga la x. Khi d6 sé tho 1a 83 — x.

Theo bairata co6 2x + 4(83 — x) =218

= 2x=114.

Suy ra s6 ga la 57 con va s6 tho 14 26 con.
Ldi binh. LGi gidi hién dai (theo ngdn nglr
phuong trinh) kha gon nhe, dé& hiéu va phé
quat (ap dung dudc cho moi s6 liéu dau
vao). Tuy nhién, chac cac chang trai xua da
giai bai toan nay theo phuong phap gia thiét
tam. C6 1é day la mét bai toan dudc nha nho
Viét Nam cai bién tir sach toan Trung Hoa,

TA DUY PHUGNG (Vién Toan hoc, Ha Noi)
DOAN THI LE (Pai hoc Thanh Hoa, Bai Loan)
CUNG THI KIM THANH, PHAN TH| ANH TUYET

nén van c6 dang vira ga vira thé. Vi vay ¢
thé suy doan rang bai toan d6 nay dudc luu
truyén trong dan gian ti truc thé ki XX. Con
s6 83 con (ga va thd) va 218 céng ciing cb 1&
la mét sang tdc moi cda mét nha nho Viét
Nam nao dé & ving Binh Tri Thién, rat cé thé
dé la sang tac clda nha toan hoc, nha lap
lich, thuong thu Nguyén Hiu Than (xem [1]).
Chung t6i chua biét sach toan Trung Hoa
hoac Viét Nam nao véi so liéu nay. Néu tim
hiéu thém, rat cé thé phat hién thém nhiéu
phién ban (sé liéu) khac clia bai toan nay
duoc thay d6i qua nhiing Ian hat d&i dap
hoac trong cac sach.

Phién ban 2. Theo [4], bai toan sau day
dudc phé bién trong cac budi hat déi tai ving
ven bién Hai Phong. Ngudi con gai hat:
Ga cho mdt bé budéc nhau
Bam séu cai dau, cang dudc mét tram.
Xin anh tinh thir kéo 1am
Cho ga méi tha, dang nhdm méy con?

Ngudi con trai dap:

Tinh ra chd mudi bén con
Con ga thi dugc chén tron ham hai.

Lai binh. C6 I€ cau bo lai cho tron trong cac
sach hién nay xuat phat to mét bé bubéc nhau
trong bai hat déi nay chang?

Bai vira ga vira ché dudi dang toan - tho hién
dai c6 & 1an dau tién xuét hién trong Ca dao
Toan hoc ctia Bao Trong DU ([2], 1950, trang
89-93). Sau bai tho 1a phan dé bai va I5i giai
dudc viét bang tiéng Phéap va giai thich ti mi
phuong phéap giai bang tiéng Viét nhd lap hé
phuong trinh nhu sau.

Goi t1a s6 ga va u la s6 ché. Theo baira ta ¢
hé phuong trinh



=3
2t +4u=100 t+2u=>50.

Suyrau=14,t=22.

Chung t6i chua tim dugc sach bao tiéng Viét

nao cl hon cuén Ca dao Toan hoc clia Pao

Trong DU (1950) cb ghi bai toan - tha nay.

{t+u=36 {t+u=36

Nguyén Vinh Trang trong [5] c6 néi dén bai
toan tho Vira ga vira ché dudc ban bé trao
cho nhau lic hoc Trung hoc tai Hué. Tuy
nhién, tac gia khong noi rd thdi gian. Co6 1&
cling vao khoang 1950, cung thdi véi cudn
sach clia Bao Trong DU.

Bai toan Vira ga via ché da dugc dinh hinh
trong cac sach bao hién nay nhu ta biét. Loi
gidi clia bai toan nay thuong dudc trinh bay
theo phuong phap dai s6 (lap phuong trinh)
cho hoc sinh I6p 9. C6 rat nhiéu trang mang
ban vé day bai toan Vira ga vira cho cho hoc
sinh tiéu hoc (xem [6]), trong d6 dau bai cé
thay d6i. Thi du:

Bai toan 1. (Bai 52 trong [7]) CA ga va thd
dém dudc 24 cai chan. S ga bang sé thd. b6
ban biét c6 may con ga va may con tho.

C6 thé 1ap trinh trén Pascal dé gidi bai toan
Vira ga vira cho (xem [8]). Tuy nhién, theo
chung t6i, day lap trinh gidi bai toan nay (l1an
lugt cho ga tir 0 dén 36) lam hoc sinh IuGi
nght, thi€u phan tich I6gic va mat di su sang
tao.

L&i binh. Cac tac gia bai viét nay thich IGi giai
s0 hoc (phuong phap gia thiét tam) hon la 16

gidi dai s6 (phuong phap lap phuong trinh).
Theo chidng t6i, phuong phap gia thiét tam
cho phép khéng chi day bai toan vira ga vira
cho cho hoc sinh 18p 4, 16p 5 (chua biét 1ap va
gidi phuong trinh), ma con gitp hoc sinh suy
luan légic va tinh nhdm nhanh. Chic chan
ngay xua trong cac budi hat d6i, cac chang
trai Viét da phai tinh nhdm nhanh cho ra dap
s6 theo phuong phap gia thiét tam, bdi cac
nha nho sang tac cac bai toan - thd nay cling
chua biét ngén nglr 1ap va giadi phuong trinh
dé “ga” cho cac chang trai phe minh.

Trong qua trinh giao luu va
chuyén dich van héa, trong d6 c6 giao Iuu va
chuyén dich van héa toan hoc, ngudi Viét
Nam da tiép thu, bién déi va dua vao trong
sinh hoat bai toan vira ga vira thé c6 ngudn
g6c Trung Hoa sang bai toan dudi dang toan-
tho vira ga vira cho, gan gii véi dai séng cla
ngudi Viét hon. Bai toan nay hién nay van
dugc luu truyén trong dan gian, dudc ghi chép
trong nhiéu cuén sach, dudc giang day tur 16p
5 dén 16p 9, va thudng dudc ghi chu la Mot
bai toan c6 hay Mét bai toan dan gian.

Tai liéu trich dan

[1] Luong An, Nguyén Hiu Than (1757-1831),
trong Danh nhan Binh Tri Thién, Tap 1, Nha
xudt ban Thuén Hoéa, Hué, trang 102-126.

[2] Pao Trong DU, Ca dao toan hoc, Nha sach
Vinh Bao, Sai Gon, 1950.

[3] Trieu Nguyén, Mot sé bai toan dan gian
dugc st dung trong hat dé xua, Hué Xua &
Nay, s6 135, 5-6/2016, trang 59-67.

[4] Nguyén Van Trung, Cau dé Viét Nam,
Nha xuét badn Téng hop Thanh phd HO6 Chi
Minh, 2005.

[5] Nguyén Vinh Trang, Toan tho, tho toan
trong dan gian,
chimviet.free.fr/truyenky/nguyenvinhtrang/nvt
rn055-thotoan.htm.

[6] Big School, Ban vé day va giai bai toan
“Vlra ga, vira chd” 8 tiéu hoc.

[7] https://www.slideshare.net/iHocTiliuTonhc/71-
bai-toan-luyen-thi-hoc-sinh-gioi-toan-3-cuc-hay
[8] https://tuanitpro.com/vua-ga-vua-cho-bo-
lai-cho-tron-ba-muoi-sau-con-mot-tram-
chan-chan-hoi-may-ga-may-cho
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Cau gi lam nhé lang hoa
Cau gi tur thud trude qua sdéng Héng
Céau gi muén co tir khéng
Cau gi nhd va tay déng viéc minh

Cau gi giup viéc lién minh
Cau gi ngat dién gia dinh dudc ngay
Cau gi cap tua co tay
Cau gi ndi giita tang nay, tang kia
Cau gi by sac ngan tia
Cau gi hai ho cung chia tin mimg
Céau gi mong dé con cung
Cau gi phun Ilta sang trung séng Han
Cau gi nhan 16i da lam
Cau gi d€ thdy ré rang méy noi
Da&u Xuén dén véi Rimg cudi
Vua Téu dang dgi moi ngudi giai thong!

VUA TEU

TEETED

Hang cay téa bong mat duong
Hang khéng vén chuyén bbn phuong trén troi
Hang l4u truy bat tan noi
Hang doc dimg dé lung nguoi sau xem
Hang quan ban bun ban nem
Hang Py tén cla noi xem trén cau
Hang Cd ga dén doan tau
Hang tén ban mai doi ldu van con
Hang won da mét tuoi ngon
Hang my phdm nuéc hoa, son, phén nhiéu
Hang xém gén biét bao nhiéu
Hang binh cui méat biét diéu gio tay
Than dan giai dap tai thay
Khéng léch mdt chir khéng sai mot dong
Trdm vui Trdm md t&dm long
Khép naoi ban thudng Trdm khong tiéc gi
Nam ci cing da qua di
Mcmg nam mdéi dén con gi vui hon
Than dan hudng tmg nhiéu hon
Gui bai cho Trdm trinh lang giai ngay.
@i Nhan xét. Ngoai dap an ma Vua
————== Té&u néu & trén, c6 nhiing dap an
khac cho mét s6 cau ciing dudc chap nhan,
chadng han: Thay hang lau bdi hang cam,
thay hang quan bdi hang an, thay hang tén
bdi hang &, thay hang uon bang hang 6i,...
Than dan luu y TrAm hdi “Hang gi” nhiéu ban
lai tra 18 1a “dAu hang” hoac “nha hang’,... a
chua that chudn dau nhé. Vua Téu sé ban
thudng cho nam ban gidi nhét trong ki nay:
Nguyén Ngoc Tram, 7C, THCS Hoang Xuan
Han, Plc Tho, Ha Tinh; Nguyén Phuong
Linh, 7A1, THCS Yén Phong, Yén Phong,
Bac Ninh; Lé Huy Thanh, 6B, THCS Dang
Thai Mai, TP. Vinh, Nghé An; Nguyén Van
An, TA4, Nguyén Ha Trang, 6A3, THCS Lam
Thao, Ldm Thao, Phua Tho.

VUA TEU



SU DUNG PHUONG PHAP THE
PE GIAI HE PHUONG TRINH

ThS. NGUYEN THANH GIANG
Phé Hiéu trudng THPT chuyén Hung Yén, TP. Hung Yén, Hung Yén

huong phap thé thudng xuyén dugc st X=-1=y=2
dung khi giai hé phuong trinh. Tuy 2x24+x-1=0 = 1
nhién d€ str dung phuong phap nay, ta X= 5= y=-1.

can khéo léo d€ tim ra méi lién hé gilta hai
an. Bai viét nay gidi thiu mot sé cach dé tim 1
ra moi lién hé do. (-1;-1), (-1; 2), (E;—1).
e Cach 1. Bién déi mét phuong trinh cla
hé ban dau

Bai toan 1. Giai hé phuong trinh

Vay hé phuong trinh c6 nghiém (x; y) 1a (1; 1),

Bai toan 3. Giai hé phuong trinh

L&i giai. TU (2) ta b
(2x° - 2xy) - (Xy —y?) + (xX* —y) =0

Lai giai. TU (1) suyrax=2-y. o -y)2x—y+1)=0

Thay x =2 — y vao (2) ta dudc:

2
@-yP-y+y@-y) =1 =1
) y=1o x =1 y=2x+1.
Sy +2y-3=0 @{y=_3:>)(=5_ o Néuy = x? thay vao (1) ta dugc

3 _ _ 2 _
Vay hé phuong trinh c6 nghiém (; y) 1a (1; 1), X tX=2e X=X +x+2)=0
(5: -3). & x=1(dox?*+x+2>0)

oy=1.

e Néuy=2x+ 1, thay vao (1) ta dudc
X(2x+1)+x=2

©x+x-1=0

Bai toan 2. Giai hé phuong trinh

o) 2. A n N N 7 +
L&i giai. TU hé phuong trinh ban dau ta c6 @x=1_\/§:>y=2i\/§.
y2—x2+xy—x2=0 o 2 . ; . .
02 o2 3 Vay hé phuong trinh c6 nghiém (x; y) la
X“+y“+x-y=3.
_ 1+5 . 1-+/5 |
o | =00+ 2x)=0() ). (T 2+\/§]’(T’ Z_JEJ'
2x2+y2+x—y:3. (2)

Bai toan 4. Giai hé phuong trinh

y =X

y = —2X.

o Néuy = x, thay vao (2) ta dugc

&3 =3 x=+1 > y=11. L&i gidi. TU (2) ta co

o Néuy =-2x, thay vao (2) ta dugc y? —4(x + 2)y — 5x* +16x + 16 = 0. (3)

Tu (1) suy ra [



Phuong trinh (3) la phudng trinh bac hai cla
bién y c6 biét thic
AN =4(x+2)*+5x*-16x-16=9x*>0 V X
y=2(x+2)+3x=5x+4
{y:Z(x+2)—3x:4—x.
Néu y = 5x + 4, thay vao (1) ta dudc
(5% +4)(4 — x) = (5x + 4)?
& —6x(5x+4)=0

x=0=>y=4
=4 -4
x=—=vy=0.
5 y

Néu y = 4 — x, thay vao (1) ta dugc
(5x +4)(4 — x) = (4 — x)?
& 6x(4-x)=0
x=0=y=4
&
Xx=4=y=0.
Vay hé phuong trinh c6 nghiém (x; y) la (0; 4),

N
(4,0),[5 ,o].

Cong theo vé& cla (1) va (2) ta dudc
(X® + 4y? + 4xy) + (X + 2y) =12
& (X+2y)2+(x+2y)-12=0
X+2y=3 x=3-2
@{x+2§:—4@[x:—4—;y.
Néu x = 3 — 2y, thay vao (1) ta dudc
2y’-3y+1=0
y=1=x=1
= 1
y=§:>x=2.
Néu x = — 4 - 2y, thay vao (1) ta dudc
8y? + 16y + 11 = 0 (phuang trinh vd nghiém).

Vay hé phuong trinh c6 nghiém (x; y) la (1; 1),

-

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

4(x3 - y3) =4(4x + 2y)
x? + 3y2 =4

- {4(x3 -v%) =0 +3y?)(dx +2y) ()
x2+3y? =4.(2)

Tu (1) suy ra

4x3 — 4y® = 4x® + 2x%y + 12xy? + 6y°

& y(5y*+ 6xy +x3) =0

< y(x+95y)(x+y)=0

y=0
S|y ==X
X =-5y.

Néu y = 0, thay vao (2) ta dudc
x*=4 < x=2ho3cx=-2.
Néu y = —x, thay vao (2) ta dudc
=1 =1
x*=1 @[X =Y
x=-1=y=1.

Néu x = -5y, thay vao (2) ta dudc

J7 57
y=—=X=—

yz_l(:) 7 7
7 7 57
y=——=X=——.

7 7

Vay hé phuong trinh c6 nghiém (x; y) la
747
7 k H

(1! _1)7 (_17 1)’ (2, 0)7 (—2, 0)’ ( 7

57 7
77 )



Lgi giai. Diéu kién xac dinh: x> + y? # 1.
Néu x = 0 thiy =0, ta ¢ nghiém (x; y) = (0; 0).
Néu x # 0, y # 0, tir hé ban dau ta co6
ﬁ* 3L=-2
X“+y“-1 X

x2+y2—25=4.

’1E)r§1tu=x2+y2(u>0)vé\v=i ta dugc hé
y

1 3
— +2=22 {4v2+13v+9=0
=

u—-1 v

v=—1=u=2
4 -9

v=—:>u=_—1(loai do u>0).
4 2

V6i u =2 va v =-1 ta tim dudc hai cap (x; y)
thda man l1a (1; —1) va (-1; 1).

Vay hé phuong trinh c6 nghiém (x; y) la (0; 0),
(1; =1, 1, 1).

L&i giai.
man.
Né&u y # 0, tir hé ban dau ta c

Néu y = 0 thi khdng ton tai x thoa

x+5+1:7
y y

x2+5+l2=13.
Yy

Datu=x+ 1 v=5, ta dugc hé
y y

u+v=7

u? —v =13,
Gidi hé phuong trinh trén ta dudc cac nghiém
(u; v) 1a (4; 3), (-5; 12).

V6iu=4,v=3tadudc (x;y) =(3; 1).
V6i u = -5, v = 12 hé vé nghiém.
Vay hé phuong trinh c6 nghiém (x; y) 1a (3; 1).

L&i gidi. « Néu x = 0 thi khéng ton tai y thda
man.

Né&u x # 0, tir hé phuong trinh ban d4u ta c6

x(x+y)+y2+1:4x
X(x+ y)2 - 2(y2+ 1) =7x

2
(x+y)+y +1=4

(=

(x +y)? __2(yi+ 0_ 7.

y2+1

X

Patu=x+y,v=

ta dudc hé sau

=
uZ-2v=7 u=-5=v=9.

X+y=3
TH1. V=3 &) 2
Ty =1 y +1=1
X
- y=1=>x=2
y=-2=x=5.
X+y=-5
T2 1" 7° .
“Ty9 y +1=9
X
X=-5-y .
AN (v6 nghiém).
y°+9y+46=0

Vay hé phuong trinh c6 nghiém (x; y) 1a (2; 1),
(5; -2).

Nhan xét. BE st dung phuong phap thé, ta
co thé€ bién doi truc tiép tor moét phuong trinh
ban d4u cla hé, hodc khéo léo st dung két
hdp céc phuong phap nhu céng dai s6, dat an
phu,... d€ tao ra méi lién hé giita hai &n, qua
do tim ra 16 giai bai toan. Mdi ban doc tiép tuc
tim thém cac cach giai khac.



“HAI BAI TOAN HINH HOC DAC SAC TRONG
DE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
NAM HOC 2018-2019

NGUYEN DUY KHUONG
SV. K63 Cir nhan tai nang toan Bai hoc KHTN Ha Noi

ac bai toan hinh hoc luén la thr thach
c va la bai phan loai trong ki thi vao I6p
10 THPT chuyén. Bai viét nay xin gidi
thiéu hai bai hinh hoc hay va kho cla dé thi
vao I6p 10 THPT chuyén Dai hoc Su pham
Ha Noi va Trudng Phé théng Nang khiéu,
DHQG TP. H6 Chi Minh.
Bai toan 1. Cho tam giac ABC nhon (AB < AC)
ndi ti€p dudng tron (O). Budng tron ngoai tiép
tam giac BOC cat cac dudng thdng AB, AC
th(r tu tai D va E. Trén dudng tron ngoai ti€p
tam giac BOC |ay diém P sao cho AP vuéng
géc véi PC. Budng thdng qua B song song
véi OP cét PC tai Q. Chiing minh rang:
a) PB = PQ.
b) O la truc tdm tam giac ADE.
c)
(Dé thi tuyén sinh vao I6p 10 chuyén Toan,
THPT chuyén DHSP Ha Noi)
Lgoi giai.

Ta co IB/Fﬁ:IB/()\C:,(ﬁB\C:(ﬁ:P/C-)\B

Suy ra APBQ «» AOCB (g.g)
:EzmzPB =PQ (vi OB = OC).
OC OB

b) Ta c6 OBE = OCE = OAC. (1)
Ma OBA =OAB. (2)

Tir (1), (2) suy ra EBA = EAB = EA =EB.

Do dé O, E thudc dudng trung truc clia AB.
Suy ra OE L AB.

Ching minh tuong tu ta dugc OD L AC.

Vay O la truc tdm clia tam giac ADE.

c) Goi T |a giao diém thi hai ctia (O) va CP.
Ta c6 BPC =BOC =2BTC. (3)

Ma BPC la go6c ngoai tai dinh P cla tam giac
BPT nén BPC =BTC + PBT. (4)

Tu (3), (4) suy ra

BTC =PBT = PB=PT = PT=PQ.

Ta lai c6 APQ =90°nén

PAQ = PAT =90° — ATP = 90° — ABC;

OAC = 90° - ZAOC = 90° - ABC.

Suy ra PAQ = OAC = PAO = QAC.

Bai toan 2. Cho tam giac ABC nhon. Mét
dudng tron di qua B, C cat AB, AC th( tu tai
E, F. Goi giao diém cta BF va CE la D. Vé
hinh binh hanh DBKC.

a) Chimg minh rang AKBC w» ADFE va
AAKC wn AADE.



b) Ha DM L AB (M € AB) va DN L AC
(N € AC). Chimg minh rang MN L AK.
c) Goi | la trung diém cta AD va J la trung
diém cla MN. Ching minh rang dudng théng
|J di qua trung diém doan thang BC.
d) Goi giao diém khac | cla IJ va dudng tron
ngoai tiép tam giac IMN |a T. Chinng minh
rang AD ti€p xtc v6i dudng tron ngoai tiép
tam giac DTJ.

(Pé thi tuyén sinh vao I6p 10 chuyén Toéan

PTNK TP. H6 Chi Minh)

a) Ta c6 KC // BF nén KCB =DBC = DEF v&
KBC =DCB = DFE.

Suy ra AKBC « ADFE (g.9).

T giac BEFC ndi tiép nén AFE = ABC.
AE _EF

Suy ra AAEF « AACB (g. —_—=—
y » (gg):AC B

(1)

Ta lai c6 ADEF «» ADBC (g.9)
N EF =DE:DE.(2)
BC DB KC
AE DE AC AE
=—= =—-. (3)
AC KC KC DE

—

Tu (1), (2) suy ra

— — _—  _—

=ECF+FEC+ECB=FBC+FCB =AFB
— AED = AFB = ACK. (4)
T (3), (4) suy ra AAKC «» AADE (c.g.c). (5)

b) Ta c6 DMA =DNA = 90°.
Suy ra t&r giac DMAN noi ti€p

— MNA = ADM.

T (5) ta c6 KAC = DAE

= KAC +MNA = ADM + DAE = 90°.
Vay AK 1 MN.

c) Goi P la trung diém ctia BC.

Ta cb PI la duong trung binh cia ADAK nén
Pl // AK. (6)

TG giac AMDN noi ti€p dudng tron dudng kinh
AD nén IJ L MN.
Ma AK L MN nén 1J // AK. (7)
Tu (6), (7) suy ra P, |, J thdng hang, ta dudc
diéu phai chiing minh.
d) Ta c6 IMT =INT =90°nén TM, TN Ia cac
ti€p tuyén clia dudng tron ngoai ti€p tam giac
AMN. Ta goi dudng tron nay la (AMN).

A

DJ cat duong tron (AMN) tai G. Budng cao ké
to A cla tam gidc AMN kéo dai cat duodng
tron (AMN) tai H.

Ta ¢6 JG.JD = JM.UN = JM? = JI.JT.

Do d6 t(r giac GIDT néi tiép = GTl=GDl.

— GHA = GDI =GTI. (9)

Mat khac AH // IT (cung vuéng géc véi MN).
(10)

Tir (9), (10) suy ra GH = GT, do d6 G, H, T
thang hang.

Ta lai c6 HAM =DAN = MH = DN

— TMH = TND = ATHM = ATDN (c.g.c)

= TH=TD.

Suy ra H, D d6i ximg nhau qua IT

— HTJ=DTJ = ADJ.

Vay AD tiép xdc véi dudng tron ngoai ti€p tam
giac DTJ.



Chuyén gl

Thi tham. .. Thi thim tAGC. . .
Tudi hdong... xin cif tudi hong

Hoi: Lép em cdé modt ban chuyén khoe
khoang ma cai gi cla ban &y thi ban ay cling
“phong dai” 1én. Theo anh diéu dé co6 phai la
tinh xau khéng?
LE VIET X.
(THCS Nguyén Khuyén, Pa Nang)
Dap:
Luon “phéng dai” van Ia Iuon
Mac du “phéng dai” mong hon moi ngudi
Tinh nay dang dé ché cudi
Em nén khuyén ban tdc thoi “cai” ngay.

10
AL
(o

Hoi: Nha tho Nguyén Trong Tao (1947 - 2019)
c6 bai tho “Chia mét” da dudc nhac si Phu
Quang phé thanh bai hat rat hay. N&u hiéu
theo Toan hoc thi chia mét la van con
nguyén phai khong anh?

HO TRONG Y.
(Lép 9, THCS Cao Xuén Huy, Dién Chéu,
Nghé An)
Dap:
Trong Toan chia mét dé thay
S6 nao chia mét bang ngay chinh minh
Trong tho “chia mét” tai tinh
Chia xong ngudi khac, sach tinh chdng con.

Hoi: Lop em céi nhau vé 2 tir “to” va “Ién”.

Mot s6 ban bao |a 2 tir nghia nhu nhau, thay

ddi cho nhau khéng lam sai nghia. Em khéng

nghi th& nhung ching biét cai lai thé nao...
Anh gitup em véi!

CHUP. L.

(THCS Lédm Thao, Phu Tho)

qud sdm... Xin khdng trd loi 5 =)

“Ngu’01 to” ma véan tré con

Khac vdi “ngudi I6n” khéng non gilta doi
“Nha hat to” c6 nhiéu nai

“Nha hat I6n" chi dudi trdi Tha do.

33

Hoi: Trong bai tho “Ong d6” clia nha tho Vi
Dinh Lién thi “Ong d6” c6 phai la ngudi
chuyén viét chit nho, viét cau doi khéng anh?
NGUYEN A. T.
(L6p 9, THCS K& An, K& Sach, Séc Trang)
Dap:
“Ong d6” ciing giéng “Thay do6”
Khong phai dé néi chuyén to, viét gi
Ma goi ngudi day tro thi
Chir Nho thay day, tro ghi vao long.

Hoi: Ki thi hoc ki vira réi, em bi diém khong
giéi nhu moi khi. Em rat budn va budn hon
khi me mang em. L& anh thi anh néi sao?
TRAN CAO'Y.
(L6p 7, THCS Tran Hung Pao,
TP. Buén Ma Thudt, Dak L&k)
Dap:
Anh thi coi chuyén da xong
Trén ddi khac vdi chd mong la thudng
Chuc em chiu kho kién cudng
Khac phuc diém yéu, tinh tudng nhiéu thém.
ANH PHO GG XUA




CACLOPG6 &7

Bai 1(192+193). Ki hiéu S(n)

la t8ng cac chit s6 clia mot

s0 nguyén duong n. Tim s6

nguyén duong n nho nhat
sao cho S(n). S(n + 1) = 87.

TRUGNG QUANG AN

(GV. THCS Nghia Thang, Tu Nghia,

Quang Ngéi)

Bai 2(192+193). Tim cac cap sO tu nhién
(a; b) thda man 1000a% + b = 1001b? + a.

NGUYEN NGOC HUNG

(GV. THCS Hoang Xuén Han, buc Tho,

Ha Tinh)

Bai 3(192+193). Trong hop c6 219 vién bi,
hai ban Hong va Ha clung chai tro chai béc
bi. M6i ngudi dén lugt minh duoc béc mét s6
lugng vién bi la Gy thira v6i s6 mi tu nhién
cla 2 (2% 2'; 2% ...). Ai béc dudc vién bi cudi
cung la ngudi thing cudc. HANg la ngudi béc
bi truGc. Hay chi ra cach choi giip Hong
thang cudc va véi s6 lugt bdc bi la it nhat.
NGUYEN BUC TAN
(TP. H6 Chi Minh)
Bai 4(192+193). Cho tam giac ABC. Dung ra
ngoai tam giac ABC tam giac APB déu va
tam giac ACE cédn tai E sao cho
CEA =120°. Dung tam giac BCD can tai D
sao cho BDC =120° v A, D cung thudc nira
mat phang c6 bd la dudng thdng BC. Dung
tam giac DEF can tai D sao cho EDF =120°
va F, B cung thudc nlra mat phang co6 bo |a
dudng thdng DE. Chiing minh r&ng PF = CE.
TRAN QUANG HUNG
(GV. THPT chuyén KHTN, Ha Néi)

SOLVE VIA MALL

COMPETITION QUESTIONS

1(192+193). Let S(n) be the sum of the digits
of positive integer n. Find the smallest value
of positive integer n so that S(n). S(n + 1) = 87.
2(192+193). Find all possible doublets of
natural numbers (a; b) satisfying 1000a? + b
=1001b? + a.

3(192+193). A box contains 219 marbles,
Hong and Ha take turns to pick up the
marbles which are exponents of 2 (2% 2';
2% ...). The person to pick up the last marble
is the winner. If Hong is the first one to pick,
give a scenario in which Hong is the winner
with the fewest number of turns.

4(192+193). Triangle ABC, we construct an
equilateral triangle APB and an isosceles
triangle ACE (EC = EA) outside AABC such
that ZCEA = 120°. Then, we construct
isosceles triangle BCD (DB = DC) with
«/BDC = 120° and A and D are on the same
side of BC. Finally, we construct another
isosceles triangle DEF (DE = DF) with

/EDF = 120° and F and B are on the same
side of DE. Show that PF = CE.




CAC LOP THCS

Bai 5(192+193). Tim nghiém (x, y) thda man
x <0, y >0 cla hé phuong trinh
2x2 - y3 +2xy + 2xy2 =3
x? - y3 +xy=1.
LAl QUANG THO
(Phong GD - BT Tam Duong, Vinh Phuc)

Bai 6(192+193). Cho cac s6 thuc a, b, ¢
khac 0. Chimng minh rang

a —bc b2 - ca
a?+2b%2 +3c? b?+2c? +332
¢ —ab

>0.
c? +2a% + 3b?
vO QUAC BA CAN
(Truong THCS Archimedes Academy,
Ha Noi)
Bai 7(192+193). C6 bao nhiéu s6 tu nhién
c6 chin chif s6 ma trong biéu dién thap phan
clia n6 khdong c6 mat chir s6 nao trong cac
chitrs61,2,3,4,5va6?
VU DINH HOA (Ha Noi)
Bai 8(192+193). Cho tam giac ABC can tai
C c6 C=15° Gia s tn tai diém D ndm
trong tam giac ABC sao cho ADB =105° va
AD = 2BD.
Chiing minh ring +5AD.BC = 2CD.AB.
VU CONG MINH
(GV. THCS Hbéng Bang, Hai Phong)

SOLVE VIA MALL

COMPETITION QUESTIONS

5(192+193). Solve the following system of
equations

2x2—y3+2xy+2xy2 =3
x2—y3+xy:1.

Where x <0, y > 0.

6(192+193). Given three non-zero real
numbers a, b and c. Show that
a -bc b2 —ca
a’+2b2+3c2  b?+2c2 + 332
2
c“—ab 50,
c? +2a2 + 3b2
7(192+193). How many natural 9-digit

numbers are there such that its decimal
representation does not contain any of these
digits 1, 2, 3, 4, 5 and 67

8(192+193). Isosceles triangle ABC (CA = CB)
with ~C =15° Suppose that there exists
point D inside AABC such that

ZADB =105° and AD = 2BD.
Show that /5. ADBC = 2CD.AB.
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Nhac si Pham Tuyén, tac gia clia hang trim ca khic ndi ti€ng danh cho tudi tho nhu:
C6 va me, Chu voi con & Ban Bén, Trudng chdu Ia trudng mam non, C4d tudn déu ngoan,
Chigc.dén 6ng sao, Cung nhau ta di Ién, ... va ddc biét Nhu ¢ Bdc trong ngay dai thing -
mot bai hat dugc ngudi dan Viét Nam yéu thich va ludn dugc hat trong nhiing ngay I8, ngay
ki niém I6n cla dit nugc. Nhitng bai hat thiéu nhi do dng sang tac vdi ca tir va giai diéu
~trong séng, gian di, ty nhién trai qua bao ndm thang van ludn gan giii, gdn b6 véi thigu nhi
ca nuéc va dugc cdc em yéu thich. Xin gi6i thiéu v6i cdc em bai hat Canh én tudi tho cla
k. ,‘“f}*"hhac st Pham Tuyén nhan dip dau xudn mdi.

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 sé: 8BTT192M19. In tai: Cong ty c6 phan in Cong Poan Viét Nam, 167 Tay Son, Péng Pa,
Ha Néi. In xong va nop luu chiéu thang 02 nam 2019.
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