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DANH|CHO/CAC NHA TOAN HOC NHO >

Z.

SU: DUNG NGUYEN Li CUC HAN TRONG GIAI TOAN

CAO VAN DUNG
Truong THPT chuyén Ha N6i Amsterdam

St dung nguyén Ii cuc han la mét phuong
phap duoc van dung cho nhiéu dang bai
toan khac nhau, dac biét né co ich khi giai
cac bai toan té hop néi chung va hinh hoc
noi riéng. Nguyén li cuc han dudc phéat biéu
don gian nhu sau:

Nguyén li 1: Trong mét tap hiru han va khac
réng céc sé thuc ludn co thé chon dugc sé
bé nhét va sé Ién nhét.

Nguyén li 2: Trong mét tap khac rong cac
s6 tu nhién luén co thé€ chon dugc sé bé
nhét.

Hé qua: Néu mét tap hop gém cac sé hitu
han va cé vai trd nhu nhau thi ta co thé sap
xép chung theo thir tv tang dan hodc giam
dan.

Khi van dung nguyén Ii nay, ta phai tién hanh
cac budc sau:

Budc 1. Chi ra réng trong tat ca cac gia tri
can khao sat luén ton tai gia tri I6n nhéat hodc
gié tri nhé nhat.

Budc 2. Xét bai toan trong truong hop riéng
khi n6 nhén gia tri nay (nhé nhét hodc 16n
nhét).

Budc 3. Chi ra mét mau thuén, tire la chi ra
moét gia tri con nhd hon (hay I6n hon) gia tri
ta dang khao sat.

Sau day chung téi xin dua ra mét sé dang
toan dién hinh c6 van dung nguyén li cuc
han.

1. SUr dung nguyén li cuc han dé giai cac
bai toan t hop

Bai toan 1. Bay ngudi cau dudc 100 con ca.
Biét rang khéng c6 hai ngudi nao cau dudc
s& ca nhu nhau. Chiing minh rang c6 ba

ngudi cau dudc téng céng khoéng it hon 50
con ca.
L&i giai. Ta sap x&p nhiing ngudi cau ca
theo thit tu dé s6 ca cau dudc clia ho gidm
dan. Nhu vay ngudi th( nhat cau dugc nhiéu
ca nhét va ngudi thlr by cau dudc it ca nhat.
» Néu ngudi thir tu cau dudc khong it hon 15
con c4, thi ba ngudi dau cau dudc khéng it
hon 16 + 17 + 18 = 51 con ca.
» Néu ngudi th(t tu cau dudc khéng qua 14
con cé thi ca bén ngudi sau cau dudc khéng
qua 14 + 13 + 12 + 11 = 50 con ca. Nhu vay
ba ngudi dau cau dugc khéng it hon 50 con ca.
Vay ba ngudi dau luén cau dudc téng cong
khoéng dudi 50 con ca.
Bai toan 2. C6 100 ban, mdéi ngudi cam
1 qua bbéng va chai trd chuyén béng theo
quy tac ho sé chuyén béng cla minh dén
ngudi diing gan minh nhat. Chimg minh rang
khéng c6 ban nao nhan duodc nhiéu hon
6 qua bong.
L&i gidi. Gia s ton tai ban A nhan dudc n
qua boéng tir cac ban A, A,, ..., A, v8in > 6.
Tacod AAA, + AsAA, +...+ A AA, = 360°.
Goi AAA 1a géc nhoé nhat trong n géc nay.
360° 360°
n
Theo dé bai, vi A, A, truyén bong dén A nén
AA < AA va AA < AA.,
Mat khac trong tam giac AAA, c¢é
A/AA; <60° nén AA nhdé hon it nhat mot

trong hai canh AA, hoac AA, diéu nay vé Ii.
Vay khong tén tai ban nao nhan dugc nhiéu
hon 6 qua boéng.

=60°,

<

Khi d6 AAA, <

(2)



Bai toan 3. C6 3 trudng hoc, méi trudng c6 n
hoc sinh. M&i hoc sinh quen véi it nhat n + 1
hoc sinh tU hai trudng khac. Ching minh
rang ngudi ta c6 thé chon ra t&r méi trudng
mobt ban sao cho ba hoc sinh dudc chon déi
mot quen nhau.

L&i giai. Goi A 1a hoc sinh ¢ nhiéu ban nhat
& mot trudng khac. Goi s& ban nhiéu nhat
nay la k.

Gia s A & truong th( nhat va tap cac ban
quen A la M = {B,; B,; ...; B} & truong thi
hai.

Ciing theo gia thiét, co it nhat mét hoc sinh C
& trudng th( ba quen véi A. Vi C quen khéng
qua k hoc sinh & trudng th&r nhat nén theo
gia thiét C quen vdi it nhat n + 1 — k hoc sinh
cla trudng thi hai. Bat N ={D,; D,; ...; D} la
nhiing ngudi quen C & trudng thi hai thi
m=>n + 1 - k. Vi déu la tap con cua tap hop
gdbmnhocsinhva|M| +|N|2k+n+1-KkK
=n+1nén MNN#d. Chon Be MnN thi
tacé A, B, C doi mbét quen nhau.

2. SUr dung nguyén li cuc han dé chung
minh bat ding thirc

Bai toan 4. Cho a, b, ¢ la cac s6 thuc khéng
am théa man a + b + ¢ = 1. Chiing minh rang

A 3
—Es(a —-b)(b-c)(c—a) Sﬁ'

B4t d&ng thitc da cho tuong duong Vi
2 2 2

(a-b)“(b-c)°(c—a) Sﬁ'

Gia sl ¢ la s6 nhé nhat trong ba sé khi do ta

co6 (b-c)’=b*-bc—c(b-c)<b?

(c—a)*>=a’-ac-c(a-c)<a’

Suy ra (a — b)*(b - c)*(c — a)’> < (a — b)%a®b?

Ta sé chiing minh 108(a — b)?a®b® < 1.

Ap dung bat ding thic AM-GM cho 3 s&

duong ta c6

108(a —b)?a’b? = 6ab.6ab.3(a — b)?

3
T
= Bab + 6ab + 3(a—b) J —(a+b)® <1,

3

Vay bai toan dudc chiing minh.
DPang thlc xay ra khi

0
(2+/3)b

c=0 o
{(a— b)? = 2ab < {a

va cac hoan vi.
Bai toan 5. Cho a, b, ¢ 1 cac sd thuc khéng
am. Ching minh rang

1 1 1
+ +
a?—ab+b? b?-bc+c? c?-ca+a?
s 12
(a+b+c)?

L&i gidi. Goi ¢ 1a sé nho nhat trong ba s6, ta
chd
1 . 1 N 1
a?—ab+b? b?-bc+c? c?-ca+a
N ST W
a’-ab+b® b?

2
1 a?_—ab+b® 1
+

2
a
a? —ab+b? a’b? ab

3 12 12
S >

ab (a+b)® (a+b+c)?
DPang thiic xay ra khia = b, ¢ = 0 va cac
hoan vi.
Bai toan 6. Cho x, y, z la cac sd thuc khong
am thda man x* + y* + z2 = 3. Tim gia tri 16n
nhat cla biéu thic P = x?y + y?z + z°x — xyz.
L&i giai. Khong mat tinh tdng quat, gia st
x2y2z20.Tacdzy-x)(y-2)<0
S yz-xyz-yz*+ z%x <0
& XY + Y’z + 2°x — xyz < Xy + yz7°
& PP yA(x® + 292
Ap dung bat dang thic AM-GM cho 3 s&
duong ta c6

2(x? +y2 + 2) i
VP (P 42205 22) £ =8.

3
Suy ra P?2 < 4. Pang thiic xay ra khi
X =~/2
1 hoac 2=0 oy =1
X:y:z: : =
x? =2y

z=0.

Vay Pr = 2 khi (x; y; 2) = (1; 1; 1) hodc
(Y. 2)= (\/5; 1, 0) va cac hoan vi.
(Ki sau dang tiép)

(3)



® Xi nay %d@/ 9/07

Bao gi chi tiéng khéng hinh?

Béo gi thanh tich dé€ trinh cép trén?
Bao gi phéi co tén mién?

Béo gi trg nghia khéng quén trong doi?
Bao gi moét loai chim trai?

Bao gi sap bao hay mdi nguoi mua?
Bao gi cac Idp thi dua?

Bao gi thi c(r thang thua ré rang?

Bao gi cttu héa sén sang? ' |
Béo gi nhitng viéc da lam ra sao? o ' s __
Bao gi hanh phuc ngot ngao?
Bao gi ké &c trén sao toi tinh? p Két qua 4 (TTT2 sb 204+205)
Thén déan hoc tét, théng minh - -
Giai nhanh, giai dung sé rinh nhiéu qual ﬂ&ly QL.
LE ANH TUAN

May bay luon & trén troi
May cua xé gé gitp ngudi nhanh hon
May bom déng han mimg ron
May dét véi voc dep tron ra déu
May khau may ao dang yéu
May tay nghich ngom ngudi kéu rut vao
May cdu néng vét 1én cao
May gat cét lua, rao rao thoc ra
May lanh lam mat phong ta
May moc nguyén tac khéo ma phién nhau.
Nhan xét. Vua Téu rat vui mung khi
nhan dudc rat nhiéu cau tra 19i cla
HongHa® cac than dan gli vé. Ki nay Vua
Téu sé ban thudng cho ba than dan cé tén
sau day: Tran Hitu Nhén, 6A, THCS Binh
Thinh, Blic Tho, Ha Tinh; Tran Phuong Linh,
7C, THCS Bach Liéu, Yén Thanh, Nghé An;
Db Ngoc Tién, 7A3, THCS Lam Thao, Lam
Thao, Phu Tho.

O,

(Quynh Déi, Quynh Luu, Nghé An)

VUA TEU




cmm TIM CAC CHT O

Cho day s6 2416, 2532, 3481, 4364, 52ab, 724c.

Ban hay xac dinh cac chit sé a, b, ¢ clla cac s6 52ab, 724c trong day sé
trén cho hop légic.

VU THE THAM
THCS Vinh Tuy, Binh Giang, Hai Duong

p Két qua 4 TlM SO GON THIEU. (TTT2 8 204+205)

Quy luat. Trong mdi hang theo chiéu tir trai sang phai, trong mdi cot tir trén xuéng dudi, téng
cla ba s& dau dung bang s6 thi tu. Theo quy luat dé, ta tim ra cac s6 can dién vao dau
ch&m hai la: 2; 15; 33. Vay B la dap an dung.

Nhan xét. Ki nay c6 nhiéu ban giai ding tuy nhién dién dat chua dudc gon gang,

chinh xac. Xin trao thudng cho cac ban sau: Pham Tuén Anh, 7B, THCS Bach Liéu,
HoncHa  Yén Thanh, Nghé An; Pham DPang Viét Bach, 6C4, THCS Archimedes Academy,
Q. Thanh Xuan, Ha N&i; Tran Trung Phuc, 8A4, THCS Ng6 Gia Tu, Hong Bang, Hai Phong;
Tréan Duy Khanh, 7TA1, THCS Gidy Phong Chau, Pht Ninh, Pha Tho; Triéu Tudn Thanh, 6A,
THCS Lap Thach, Vinh Phuc.
Cac ban sau dudc tuyén duong: Pham Viét Thinh, 8C, THCS Ly Nhat Quang, D6 Luong,
Nghé An; Lé Phu Quang, 7D, THCS Nhir B4 Sy, Hoang Hbéa, Thanh Héa; Bé Ngoc Tién,
7A3, THCS Lam Thao, Lam Thao; Luong Ha Phuc, 6A5, THCS Gidy Phong Chau, Phu Ninh,
Phua Tho; Bao Quang Minh, 6A, THCS Lap Thach, Lap Thach, Vinh Phiic.

NGUYEN XUAN BINH

NEW - " : " . =
AN CACH GUI BAI BEN TOAN TUOI THO

BO TR THONG MINH

1. Bai gui dang

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

- Néu bai trich hoac suu tam ¢ tai liéu
khac thi phai ghi rd nguén goéc tai liéu
“Suu tam”. Néu bai dich & tai liéu nao thi
can giri kém ban géc.

- Bai viét cé du va chinh xac cac théng
tin: Ho tén, dia chi, s6 dién thoai, s6 tai
khoan ngan hang (néu co) dé toa soan
tién lién lac va giri nhuan but.

2. Bai gidi ciia hoc sinh

- Méi chuyén muc hay méi bai Thi giai
toan qua thu: giai vao mot to gidy, phia
tréen ciung cé ghi ré6 ho tén, dia chi ro
rang, chinh xac (l6p, trudong, huyén quan,
tinh thanh).

- Chuyén muc Cau lac bé Toan Tudi tho:
giai lién 5 bai, cé thé giai bang tiéng Anh
hoac tiéng Viét.
3. Hinh thuc gui bai
- Bai guri dang nén danh may, guii kem file
vao email: bbttoantuoitho@gmail.com
hoac giri ban géc qua duong buu dién.
- Bai giai ctiia hoc sinh (viét tay) giri vé toa
soan theo dia chi: Tap chi Toan Tudi
tho, Tang 2, nha A, s6 187B Giang Vo,
P. Cat Linh, Q. Péng Pa, Ha Noi.
4. Thoi han gui bai
Thoi han gii bai la 1 thang ké tir ngay
phat hanh. Do d6 cac ban khoéng nhat
thiét phai giri chuyén phat nhanh ma chi
can giri thuong hoac giri bao dam.

TTT
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ENGLISH THROUGH PROBLEM SOLVING

Show that a® = b® + 2.

ALEETED problem 11(204+205).

Given an integer n, we can factorize n as

n= p‘?i_pgz pga ___pik
Where p4, po, Ps, ..., P are primes a,, a,, a,,
..., &, are positive integers
So, the number of factors of n is given by:
(@ + D@+ N@as+ 1...(a+1)
If n has odd number of factors, then all a
must be even, thus n is a product of even
powers of primes and thus is a perfect
square.
The least 3-digit square is 100 and the largest
3-digit square is 961.
Thus all the 3-digit squares are: 102, 112 ...,
a1
Consequently, there are 22 of these.

Nhan xét. Cac ban sau day da cé loi

giai dung, dudc thudng ki nay: Tran
HoncHa® Minh Hoang, 7E, THCS Nguyén
Trai, Nghi Xuan, Ha Tinh; Bach Thai Son,
7A1, THCS Vinh Yén, Vinh Yén, Vinh Phuc;
Nguyén Hoang Hai, 7C, THCS sé 1 Bao Ha,
Bao Yén, Lao Cai; V6 Tran Ngoc Hitu, 9/1,
THCS Ly Tu Trong, Tién Phudc, Quang
Nam.

Db DUC THANH

Cac ban hay giai bai toan sau bang tiéng Anh va giii vé toa soan nhé!
Nam ban c6 bai giai tét nhat sé dudgc nhan qua.

Problem 13(207). a > b > c are three consecutive natural number.

TS. DO PUC THANH

Trudng lién cap Tiéu hoc va THCS Ngdi Sao Ha Noi

LOI GIAI BE THI...

(Tiép theo trang 27)

Bai 5. Gia st sau k budc, méi hép déu c6 n
vién bi. Khi dé, téng sé bi trong tat ca cac hop
la 15n.

Goi 2™ 1a s6 vién bi nhiéu nhat dudc bd vao
mot hop nao dé & buée thiri (1 <i<Kk).

Goi m la sé 16n nhat trong cac s6 m,, m,, ...,
m,. Khi d6, & méi budc, s& vién bi dudc bod
vao tat ca cac hop khéng vuot qua 2™ + 2™ +
e+ 214 20=2m1 1,

Suy ra, sau k budc, s6 vién bi trong tat ca cac
hép khdng vuct qua k(2™ - 1).

Do d6 15n < k(2™ — 1) < k.2™".

Mat khac, vi n la téng s6 vién bi trong méi hdp
nénnz=2",

Suyra 156.2™<15n <k.2™" hay k > 7,5.

Vi k 1a s& nguyén duong nén k > 8. Do do,
can khong it hon 8 budc dé sé bi trong tat ca
cac hdp déu bang nhau.

Mat khac ta c6 thé thuc hién 8 budc bd bi vao
cac hop nhu sau:

e Buéc 1: 1,2, 2% 2% 24 2° 25 27 0,0,0, 0,
0,0,0.

sBuc 2:1,2 22 2% 24 2° 25 0,2, 0,0, 0,
0, 0, 0. Khi d6 s6 bi trong mbi hop lan luct 13
2 2209t P 28 2T 27 27 0,0,0,0,0,0.

e Budc 3:2,2° 2 2° 2° 25 0,0,0, 2, 0,0,
0, 0, 0. Khi d6 s6 bi trong mbi hop 1an luct 1a
92 2% 2% 25 98 97 27272727 0,0,0,0,0.
&

*«Budc 8:2°0,0,0,0,0,0,0,0,0,0,0,0,0,
27. Khi d6 s6 bi trong méi hop lan luot 1a 27,
2E 0 g ol 2T 21 T 2 21 27 2T 2.
Vay Ky, = 8.

O,



LOT GIAI ON CHUA?

SAI 0 PAU?

DAU CONG NHO
Trudng THCS Dién Bich, Dién Chau, Nghé An

SUA CHO BUNG

Bai toan. Cho phuong trinh
X2 =2m+2x+m?>-9=0(x1aan, mla
tham s68). Tim m dé phuong trinh cé hai
nghiém X,, X, thda man |x, — X,| = X; + X..
Mét ban da cé 10i gidi nhu sau:
Phuong trinh cé hai nghiém x,, x, khi A">0
emM+2P-(M-9)2024m+13>0
a2

4

X1+ Xy =2m+ 4

Theo dinh i Vi-ét ta c6 5
X4Xs =m* =9,

Ta co X, — X = X4 + X & (X1 — %) = (X4 + Xp)?
S XX=0m?-9=0

& m = 13 (théa man).

Vay m = +3 |1a gia tri can tim.

Nhan xét. R6 rang khi m = -3 thi phuong
trinh trd thanh x? + 2x = 0.

Phuong trinh nay cé hai nghiém x, = 0 va
X, = —2. Hai nghiém nay khong thdéa man
X4 = X5| = X4 + Xo.

Céc ban thay I0i gidi trén én chua?

AETETEDY (7172 56 204+205)

L01 GIAI BUQC CHUA?

Nhan xét: Ban d6 da ngd nhan ba diém H,
B, | th&ng hang trong suy luan

MIH -%(sdﬁm_saﬁa)-%sdm do db 10

giai chua dugc.

Ld&i giai dung: Goi | |4 giao diém cla EF va
MC, ta chiing minh A, B, | thang hang bang
cach chiing minh ABM + MBI = 180°.

A @] H B I
Ta c6 AMCB

MAB = BCI.

la t& giac ndi tiép nén

Tam giac O'ME can tai O’ nén ta c6
OME = OEM.
Suy ra MAB =
OME = OEM).
Lai co MFE = BFI (hai géc d6i dinh).
Tu d6 suy ra BCI=BFI.

Do dé ti giac BFCI ndi tiép.

Suy ra FCl+FBI=180°. (1)

MFE (vi cung phu véi

Mat khac, t& giac EMCF ndi tiép nén
FCl = FEM.

Ma FEM =HMA =FBA (cung phu véi I-WE)
Do d6 FCl=FBA. (2)
Tu (1) va (2) suy ra ABM + MBI =180°.
Vay AB, EF, CM déng quy.

Nhan xét. Khong ban nao phat

hién ra 16i sai va c6 I5i giai dung.
voncHa Phan thudng ki nay xin dudc dé
trao vao ki sau.

VI MANH TUONG

@)



HUGNG DAN GIAl BE THI JBMO 2018

vO QUSC BA CAN

Trudng Archimedes Academy, Q. Cau Gidy, Ha Noi

(Dé dang trén TTT2 s6 206)

Bai 1. Né&u trong hai s6 m, n c6 mét sé bang
0 thi hién nhién s6 con lai ciing bang 0.
Xéttruong hopm =0, n#0. R rang m # n.
Pat d = (m, n) khi dé tén tai cac s6 nguyén
x#20,y#0,x#y, (X,y)=1saochom=dx va
n =dy.

Phuong trinh da cho c6 thé dudc viét lai thanh
d*(x° - y°) = 16xy. (1)

Tl (1) suy ra 16xy chia hét cho x° — y°.

Mat khac, do (x, y) = 1 nén (xy, x* —y®) = 1.
Do d6 16 chia hét cho x° — y°.

» Néu x, y la hai s cung dau thi ta c6

[X° =y =1 =)t 4y + 5Py 2+ xy® +y )]
>| x4 + x3y+x2y2 +xy3 +y4 |

=[x [* +IxPLy [+ IxPIy P +Ixlly P+ y [*
sy 1516,

Suy ra x° — y® khéng thé 1a uéc clia 16, mau
thuan.

» Néu x, y la hai s6 trai dau thi ta c6 16xy < 0.
Két hap véi (1), ta dudc x < y.

Suyrax<0<y.

Néu mot trong hai s6 x, y cb gia tri tuyét doi
I6n hon hodc bang 2 thi ta ¢

v -xP =y (x)° = |y P +|xP=2° + P > 16.

Suy ra y° — x° khéng thé 1a udc cla 16, mau
thuan.

Do d6 ca hai s6 déu co6 gia tri tuyét déi nho
hon 2.

Max<O0O<ynénx=-1,y=1.

Thay vao (1), ta dugc d*(-2) =16 < d = 2.
Suyram=-2,n=2.

Thr lai, ta thay thoa man.
Vay c6 hai cap sé (m, n) thda man yéu cau la
(0: 0) va (=2: 2).

Bai 2. Gia st méi s6 trong cac s da cho ¢

dang apc; vdi a, b, ¢ 1a cac chir s6 khac 0
vaa+b+c=0v8imoi1<i<n.

Déng thdi a, = a, b, 2 by, ¢ # ¢, véi mbi i # .
Taco
(@a;+by+ec)+(@+b,+c)+...+(a,+b,+¢c)

=9n hay
(a;+a+..+a)+(by+b+...+b,) +(c,+
C,+..+¢c) =9n. (1)
Do céac s6 a,, a,, ..., a, d6i mdt khac nhau
nén
a1+a2+---+an21+2+---+n:n(n2+1).
Tuong tu, ta cling c6
by + by +_”+bn2n(n+1),
2

n(n+1)

C1‘|‘C2+"'+Cn2 5

S dung céac danh gia trén vao (1), ta suy ra

_n(n+1)

3 <9n=n<5.

Mat khac, ta c6 thé tim dudc nam s& thoda
man yéu cau dé bai 1a 144, 252, 315, 423,
531.

Vay gié tri I6n nhat cla n la 5.

Bai 3. a) Néu x, = x, thi tir gia thiét, ta co
X=Xy, TUdOX=%,.

CU nhu vay, ta chiing minh duoc

Xq =X, = ... = X,, mau thuan. Do d6 X, # X,.



Chiling minh tuong tu, ta c6 x; # X4 vGi moi
1<i<2018.
Tl gia thiét, ta c6

k(x, — X K(Xa — X
X{—xp="X27X3) . _KXs7X4)
X2X3 X3X4
o .y —KXn—xq) o _k(X1—X5)
A XnXq o X1X2

Nhan cac phuong trinh trén lai véi cha y
(X1 = X2)(Xo — X3)...(X, — X;) # 0 ta dugc

K" X4Xp -+ Xy = VK"
_— =
2
(X1X2 -+ Xp) X4Xg -+ Xy =—VK".

NEu mét trong hai gia tri dudc thda man thi
bang cach d&i dau tat ca cac s6 X, X, ..., X,
ta thay gia tri con lai cling thda man.

b) T k&t qua trén, v6i chi y X4, X, ..., X, la
céac s6 hitu ti.

1=

Ta thay \/k_n phai la sé hiu ti.

Ma n |é nén k phai la s6 chinh phuong.
Laicok>1nénkz=4.

V6i k = 4, ta ¢ thé chon n = 2019 va cac s8
X1, Xa, ..., Xo019 NAU SAU:

X5 =4, X34 =1, X350 =—2 V6i 1 <i < 673.

R& rang céc s dudc chon nhu vay thda man
yéu cau dé bai.

Vay gia tri nho nhat cla k 1a 4.

Bai 4.

Goi O la tm dudng tron ngoai ti€p tam giac
ABC, O, la tam dudng tron ngoai ti€p tam giac
ABB’ va O, la tam dudng tron ngoai ti€p tam
giac ACC'.

Do AB la trung truc cla CC' nén O, thudc
dudng thang AB.

Ta thady O va O, clng thudc trung truc cla
doan AC nén OO, 1 AC.

Chiing minh tuong tu, ta cling c6 O, thuéc AC
va OO, L AB.

Do d6 O la truc tam cta tam giac AO,O..

Suy ra AO 1 0,0,. (1)

Mat khac, do AA, la day chung cla hai dudng
tron (O,) va (O,) nén AA, 1 0,0,. (2)

Tur (1) va (2) suy ra ba diém A, O, A, thang
hang hay AA, di qua O.

Chiing minh tuong tu, ta cling c6 BB,, CC,
cling di qua O.

Vay ba dudng thang AA,, BB,, CC, déng quy
tai tam dudng tron ngoai ti€p tam giac ABC.

THONG BAD

Theo k& hoach, Tap chi Toan Tuéi tha du
ki€n t6 chiic Cudc thi Cau lac bd Toan
Tudi tho toan quéc nam 2020 vao tuan
tht hai cta thang 6 tai Nghé An. Tuy
nhién, do anh hudng cla dich COVID-19
nén khong thé thuc hién dudc theo ké
hoach nay. B6 Gido duc va Pao tao da
ban hanh Quyét dinh s6 736/QD-BGDDT
ngay 13/3/2020 vé viéc IUi thoi didm két
thiuc nam hoc truéc ngay 15/7, xét cong
nhan hoan thanh chuong trinh tiéu hoc va
xét céng nhan tét nghiép trung hoc co sé
trudc ngay 31/7. Ngay sau khi két thic
ndm hoc, nhiéu hoat déng khac dién ra
déng thoi dé chudn bi cho nam hoc méi.
Do d6 Tap chi Toan Tudi tho quyét dinh
diing t6 chiic Cudc thi Cau lac bé Toan
Tudi tho toan quéc nam 2020. Hi vong
cac don vi gido duc clng céc thay cé va
cac em hoc sinh ti€p tuc Gng ho tap chi.
Hen gap nhau tai Cubc thi Cau lac bd
Toan Tudi tho toan quéc nam 2021.

TAP CHi TOAN TUSI THO
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TRAN PHUGNG NAM

ghe tin tham t& vira bay vé Viét Nam,
toi lap tlc dién thoai:

- Xin chao! Tham tir da vé téi nha
chua?
Tiéng cla Sé Léc Coc kha vui vé:
- May qua! Minh khéng bay trén chuyén bay
VIN0O54 ... Néu khong thi dang bi cach li roil
Minh khai béo réi duoc kiém tra y té va vira
vé dén nha. Cdu qua minh choi nhé! Nho
deo khau trang day!
T6i deo khau trang, mét thdi quen hon thang
nay, voi va téi nha tham tu.
Vira md ctra cho téi, tham t& d& cdm binh xit
dung dich rira tay ra hiéu va téi gid hai tay ra
dé thuc hién tha tuc vé sinh phong dich.
Sau d6 ca hai vao phong khach.
Tham t& Sé Léc Cée tram ngdm ndi véi toi:
- Tinh hinh dién bién cta dai dich Covid-19
tré nén phdec tap khi ¢ nudc ta phat hién ca
lay nhiém tha 17. SG Y t€ Ha Noi da ra
khuyén cao bdi mot so dé cac murc do cach
li. Minh vira phai tham gia tu vdn cho mot
cong dan.

- T6i voi vang hoi:

- Thoi su quéal Tham tir co thé k€ chi tiét céu
chuyén nay dudc khéng?

Tham t& cudi:

- T4t nhién minh sé k€ va céu co thé dang
l1én Toan Tudi tho dé céc ban nhé hiéu thém
vé védn dé nay. Nao ...uéng nudc di ...uénhg
nhiéu nudc ciing la cach chéng Covid-19
day!

Nghe I6i tham td, t6i uéng hét lubn moét coe
nudc. Sé Léc Céc thong tha ké:

- Céng dan ma minh vita tu van tén la
Nguyét. C6 &y hét hoang chay téi minh khi
dugc moét nguoi ban tén la Trung mdi toi
chtic mimg sinh nhét cé dy da dién thoai bao
tin: “Té vira biét c6 Lua ma té gap hém qua
da tiép xuc véi mét ban. Ban nay bao tin vdi
Lua & ban &y co tiép xuc véi mét cé di nude
ngoai vé ma cbé nay vita dudc xac dinh
duong tinh voi Covid-19. Lua ciing vira bao
tin véi minh.”

Sau khi nghe Nguyét ké lai minh da tu van
cho ¢é 8y la nén lam gi.



T6i hdi luén:

- Tham tir da tu van thé nao? C6 Nguyét 8y
sé phai lam gi?

Sé L6c Coc cudi:

- C4u hay hdi cac ban doc ctla tap chi Toan
Tubi tho nhé! Dao nay c6 vé nhu cau thiéu
tinh cap nhét tin tie roi day!

Nao! Céac ban nho cla t6i c6 biét tham ti Sé
L6c Céce da tu van nhu thé nao véi cd Nguyét
khéng?

LEETEY (7772 56 204+205)
Ai 1a thu pham gay an?

Trong vu an nay, manh méi dé tim ra thd
pham 1a tén cla hai héa chat dudc ghi lai
trén td gidy cla nan nhan. Hai héa chat do
la: Lithium chinh la Liti (ki hiéu héa hoc la Li);
Sodium chinh |a Natri (ki hiéu héa hoc la Na).
Ghép tén hai ki hiéu héa hoc ta dudc Lina.
Vay tht pham vu an nay chinh la Lina.

Nhan xét. Cac “tham t& Tudi Héng” khéng
nhing gidi phan doan ma con gidi ca kién
thirc Hoéa hoc. Tham tir Sé Loc Coc rat vui va

xin gUi qua téi cac ban xuat sac nhat.

Phan qua sé dudc gUi t6i cac ban

sau: Lé Phuong Théao, 6A1, THCS
woncua: Vinh Yén, TP. Vinh Yén, Vinh
Phuc; Trdn Tuén Minh, 9D, THCS Tho Son,
TP. Viét Tri, Pha Tho; Chu Hoang Nhéat
Duong, 7D, THCS Nhit B4 Sy, Hoang Héa,
Thanh Héa; Nguyén Thi Minh Anh, 6D,
THCS Pang Thai Mai, TP. Vinh, Nghé An;
Tran Minh Hoang, 7E, THCS Nguyén Trai,
Nghi Xuan, Ha Tinh.
Cdc “thdam tu nhi” sau clng rat ddng
khen: Bach Thai Son, 7A1, THCS Vinh Yén,
TP. Vinh Yén, Vinh Phuc; Tran Trung Phuc,
8A4, THCS Ngbé Gia Tu, Hong Bang, Hai
Phéng; Nguyén Hoang Long, 7B, THCS
Nhit B4 Sy, Hoang Hbéa, Thanh Héa; Phan
Thuay Tram, Ngb Bich Loan, 7C, THCS Bach
Liéu, Thi trén Yén Thanh; Lé Khdc Hung, 7A,
Nguyén Kim Manh, Nguyén Céanh Nam
Khanh, 7D, THCS Ly Nhat Quang, Do
Luong; Pham Nguyén Tué Nguyén, TA1,
THCS Nghi Huong, TX. Cla Lo, Nghé An;
Tran Hitu Nhén, 6A, THCS Binh Thinh, Dic
Tho, Ha Tinh.

Tham tr Sé Léc Coc
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HOC

NHUNG YEU CAU CAN DAT 0 LOP 8

MACH KIEN THUC “MOT SO YEU TO
THONG KE VA XAC SUAT”

Mot sé yéu to thong ké

Thu thap va té chic dit lieu

+ Thu thép, phan loai, t6 chirc dit liéu
theo cac tiéu chi cho trudc

— Thuc hién va li gidi dudc viéc thu
thap, phan loai dir liéu theo cac tiéu chi
cho truéc tir nhiéu nguén khac nhau:
van ban; bang bi€u; kién thiic trong cac
linh vuc gido duc khac (Pia li, Lich s,
Giao duc mdéi truong, Giao duc tai
chinh,...); phong van, truyén théng,
Internet, thuc tién (moéi trudng, tai
chinh, y té€, gia ca thi truong,...).

— Chiing té dugc tinh hap Ii cla dif liéu
theo céc tiéu chi todn hoc don gian (vi
du: Tinh hop Ii trong cac sé liéu diéu
tra; tinh hop |i cGia cac quang cao,...).

+ M6 ta va biéu dién dir liéu trén céc
bang, biéu dé

- Lua chon va biéu dién dugc dir liéu
vao bang, biéu dé thich hdp & dang:
bang théng ké; biéu d6 tranh; biéu dé
dang cot/cot kép (column chart), biéu
d6 hinh quat tron (cho san) (pie chart);
biéu d6 doan thang (line graph).

— Nhan biét dugc méi lién hé toan hoc
don giadn gilra cac so6 liéu da dudc biéu

dién. Tu d6, nhan biét dudc sé liéu
khéng chinh xac trong nhitng vi du don
gian.

- So sanh dudc cac dang biéu dién
khac nhau cho mét tap dir liéu.

- M6 t& dudc cach chuyén dir liéu tu
dang biéu dién nay sang dang biéu
dién khac.

Phan tich va x( Ii dir liéu

+ Hinh thanh va giai quyét van dé don
gian xuét hién ttr cac sé liéu va biéu dé
théng ké da co

- Phat hién dudc van dé hoac quy luat
don gian dua trén phan tich cac sé liéu
thu dugc & dang: bang thong ké; biéu
dé tranh; biéu dé dang cot/cot kép
(column chart), biéu dé hinh quat tron
(pie chart); biéu d6 doan thang (line
graph).

- Gidi quyét dugc nhitng van dé don
gian lién quan dén cac sé liéu thu dudc
& dang: bang thong ké; biéu dé tranh;
biéu d6 dang cot/cot kép (column
chart), biéu dé hinh quat tron (pie
chart); biéu d6 doan thang (line graph).
— Nhan biét dudc moéi lién hé gitra
théng ké véi nhiing kién thdc trong céac
mon hoc khac trong Chuong trinh 16p 8
(vi du: Lich sir va Dia li 16p 8, Khoa hoc
Tu nhién 16p 8,...) va trong thuc tién.

42)



Mot sé yéu té xdc suét

+ M6 t3 xac suét cliia bién c6 ngéu
nhién trong mét sé vi du don gidn. Méi
lién hé giita xac suét thuc nghiém cla
mét bién cb vai xac suét clia bién cd do
— St dung dudc ti s6 dé mo ta xac suat
clia mét bién ¢6 ngau nhién trong mot
s6 vi du don gian.

— Nhan biét dugc méi lién hé gilra xac
suat thuc nghiém cla moét bién cé véi
xac suat cla bién c6 doé théng qua mét
s6 vi du don gian.

Thuc hanh trong phong may tinh voi
phan mém todn hoc (néu nha truong
cd diéu kién thuc hién)

— S dung dudc phan mém dé vé biéu
do.

— S dung dudc phan mém dé xac dinh
duoc tan sé.

— SUr dung dugc phan mém mé ta thi
nghiém ngau nhién.

HOAT PONG THUC HANH VA TRAI
NGHIEM

Nha trudng té chiic cho hoc sinh mot
s6 hoat déng sau va c6 thé bé sung
cac hoat déng khac tuy vao diéu kién
cu thé.

Hoat déng 1: Tim hiéu moét sé kién thiic
vé tai chinh nhu:

— Lap ké hoach chi tiéu ctia ban than.

— Lam quen vdi bai toan vé dau tu cé
nhan (xac dinh von dau tu dé dat dudc
|4i suat mong dai).

- Hiéu dudc cac ban sao ké clia ngan

hang (ban sao ké that hoac vi du) dé

xac dinh giao dich va theo déi thu nhap
va chi tiéu; lua chon hinh thidc thanh
toan phu hap.
Hoat déng 2: Thuc hanh Ung dung cac
kién thiic toan hoc vao thuc tién va cac
chii dé lién mén, chdng han:
- Van dung kién thic Dai s6 dé giai
thich mét sé quy tac trong Hoa hoc,
Sinh hoc.
Vi du: Ung dung phuong trinh bac nhét
trong cac bai toan vé xac dinh néng dé
phan tram.
Hoat dong 3: Té chlic cac hoat dong
ngoai gid chinh khoa nhu thuc hanh
ngoai I8p hoc, du an hoc tap, cac tro
choi hoc toan, cudc thi vé Toan, chang
han:
— Tim kiém hodc thuc hanh tao dung
cac doan video vé (ng dung clia hinh
chép, hinh déng dang phéi canh trong
thé gidi tu nhién.
- Van dung kién thiic vé tam giac déng
dang va dinh |i Pythagoras trong thuc
tién.
Vi du: Do khoang cach gilra hai vi tri
ma gilra chung c6 vat can hoic chi dén
dugc mot trong hai vi tri.
— Thuc hanh tinh dién tich, thé tich cta
mét sé hinh, khéi trong thuc té.
Hoat déng 4 (néu nha trudng cé diéu
kién thuc hién): Té chic giao luu V6i
hoc sinh ¢6 kha nang va yéu thich mén
Toan trong truong va truong ban.

TTT (Téng hop)

Nguén: B6 Gigo duc va Pao tao



ch{t s6 khac nhau.

camm KI 50

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

SIX + SIX + SIX =NINE + NINE

TRAN HOAN (Suu tam va gidi thiéu)

TEXTED KI 48 (1772 6 204+205)

L&i gii. Vi 123 <MUA <987 nén
XUAN = 2020 —- MUA < 1897.
SuyraX=1.

Do d6 UAN = 1020 -MUA <897 va

MUA + UAN =1020.
TudotacoA+N=10,U+A=11,M+U=9
Do X=1nénA, N, M, U cung khac 1.
ViA+N=10nén Az5vaN=5.

Ta thir cac trudng hop sau:
*A=9=N=1.LoaiviN=X
*A=8=N=2 U=3 M-=6. Khi dé ta cb
MUA + XUAN = 638 + 1382 = 2020.
sA=7=N=3 U=4, M=5. Khidétacbd
MUA + XUAN =547 + 1473 = 2020.
eA=6=N=4,U=5 M=4. LoaidoM=N.
eA=4=N=6U=7 M=2. Khidbtacbd
MUA + XUAN = 274 + 1746 = 2020.
*A=3=N=7,U=8 M=1.LoaidoM=X.
*A=2=N=8U=9 M=0. Loai doM # 0.

Vay ta c6 3 dap sé nhu trén.

Nhan xét. C6 nhiéu ban tham gia
@ giai bai, tuy nhién nhiéu ban khéng
HoneHa d€ Y nén chon cad trudng hop
N = X = 1 ho&c khéng chu y dén diéu kién cac
chif s6 khac 0 dan dén dap s6 sai. Chi c6 5
ban giai ding va trinh bay sach dep dudc
thudng ki nay: Bé Ngoc Tién, 7A3, THCS
Lam Thao, LAm Thao, Pht Tho; Nguyén Anh
Thu, 7A1, THCS K& An, K& Sach, Séc

Trang; Lé Phu Quang, 7D, THCS Nhi Ba Sy,
Hoang Héa, Thanh Héa; Tréan Trung Phuc,
8A4, THCS Ngbé Gia Tu, Hong Bang, Hai
Phéng; V6 Tran Ngoc Hitu, 9/1, THCS Ly Tu
Trong, Tién Phudc, Quang Nam.

TTT

CACH DAT MUA TAP CHI NAM 2020
*¢ Dit tai buu dién cua VNPT: Tap chi
Toan Tudi tho 1: C169; Tap chi Toan Tudi
tha 2: C169.1; Téng tap Toan Tudi tha 1
nim 2018: C169.2; Téng tap Toan Tudi
tho 2 nam 2018: C169.3; Tong tap Toan
Tubi tho 1 ndm 2019: C169.4; Tong tap
Toan Tudi tho 2 ndm 2019: C169.5.

sk Cac tap thé nha truong c6 thé dit qua
Phong GD va PT hodc So GD va BT.
Thong tin chi tiét lién hé qua s6 may
0912268725 (gdp chi Trinh Thi Tuyét
Trang).
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COMPA VUL... TiN
EETED (TTT2 s6 204+205)
CO TON TAI TAM GIAC KHONG?

L&i giai.
A

B H C
Ta ching minh khéng tén tai tam giac
thda man yéu cau bai toan.
That vay, gia st ton tai tam giac ABC sao
cho dudng cao AH, trung tuyén BG va
phan gidc CK tao thanh tam giac déu
DEF thi trong tam giac DHC vuéng tai H
ta c6 HDC = 60° va HCD = 30°,
Do CK la phan giac cla ACB nén
ACB = 2HCD = 60° = CAH = 30°.
Trong tam giac AFG, co
AFG = 60°, GAF = 30° = AGF = 90°.
Suy ra dudng trung tuyén BG cla tam
giac ABC khi do ciing la dudng cao, nén
tam gidc ABC can tai dinh B.
Vi tam giac ABC c6 ACB =60°nén ABC
la tam giac déu.

DO DAI CANH HINH VUONG BEN NGOAI?

Bai toan. Cho 9 hinh vuéng dat 16ng ghép vao nhau sao cho
canh hinh vuéng trong 1a cac doan néi trung diém clia cac canh
hinh vuéng ngoai. Tim dé dai canh hinh vudéng ngoai (hinh
vuéng 16n nhat) biét téng dién tich cla 9 hinh vuéng dé bang

CAO NGOC TOAN

(Truong THPT Tam Giang, Phong Bién, Thtra Thién - Hué)

Mat khac trong tam gidc déu ABC, tat ca
cac duong cao, trung tuyén va phan giac
déng quy tai mét diém, nén tam giac DEF
la tam gidc suy bién, 12 diéu vé Ii.
Mau thuan dé chiing té khéng tén tai tam
giac thda man yéu cau bai toan.

Nhan xét. Cac ban sau day co

I6i gidi dung dudc thudng ki nay:
noneHa VB Tran Ngoc Hiu, 9/1, THCS
Ly Tu Trong, Tién PhuSc, Quang Nam;
Tran Minh Hoang, 7E, THCS Nguyén
Trai, Nghi Xuan, Ha Tinh; Bach Thai Son,
7A1, THCS Vinh Yén, Vinh Yén, Vinh
Phuc; D6 Ngoc Tién, 7A3, THCS Lam
Thao, Lam Thao, Phu Tho; Phung Khanh
Linh, 7A1, THCS Nghi Huong, TX. Cla
Lo, Nghé An.

VU DINH HOA
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Bai 1(204+205). Chitng minh rang sé cac
chir s6 viét trong hé thap phan cla hai s6
20152 v 201557 4 557 14 béing nhau.

L&i giai. Gia s s6 2015°" ¢c6 m chif s6 thi
100027 < 20152 < 10", (1)

Vi 2015%" + 52" 5 2015%"7 nén ta gia st
2015%" + 5207 ¢ nhiéu hon m chif s6, tic la
c6 it nhat m + 1 chir s6.

Khi dé ta c6

2015217 4 5217 > 10" (2)

Tu (1) va (2) tacod

201577 < 10™ < 20152 4+ 527

& 5217 403%°7 < 10™ < 5277 (403277 + 1)

&5 4032007 pm 520 £ 4032017 41,

Do 1000%"" < 10™ nén m > 3.2017 = 6051.
Suy ra 2m.5™2°7 |3 s tu nhién.

Do d6 2" 5™ = 403%" 1 1. (3)

Lai c6 403%2°17 1+ 1 = (403%)°%4 403 + 1

=(.1°94403+1 c6 tan cing la 4 nén
403" + 1 khéng chia hét cho 5, ma
2™ 5™ 2017 chia hét cho 5.

Do d6 (3) khéng xay ra.

Vay s6 cac chir so viét trong hé thap phan
cla hai s6 2015%" va 2015%" + 5277 |3
bang nhau.

Nhan xét. Cac ban sau cé 16i gidi ding va
trinh bay sach dep: Han Thai Duong,
Nguyén Gia Bdo, Nguyén Quang Nhat, 7C1,
THCS Achimedes Academy, Q. Cau Giay,
Ha Noi; Nguyén Duy Thanh, Nguyén Huy
Hoang Son, 6A2, THCS Yén Lac, Yén Lac,
Vinh Phic; Lé Khac Hung, TA, Nguyén Kim

Manh, 7D, THCS Ly Nhat Quang, B6 Luaong,
Nghé An.

CAO VAN DOUNG
Bai 2(204+205). M6t clra hang ¢ n tui keo,
cac tui ¢ khai luong bang nhau. Chon tat ca
cac cap gém 2 tui, tinh téng khéi luong clia
chuiing ta duodc 45 kg. Con khi chon tat ca cac
nhém gém 3 tdi, tinh téng khdi ludng cua
chung ta dugc 180 kg. Hoi clra hang d6 cb
tat ca bao nhiéu tai keo?
Ld&i giai. Gia s moi tii keo nang x (kg).
nin—1)

Ta co tat ca cach chon ra cac cap

gém hai tdi, nén tir gid thiét ta suy ra
nin-1)

2x =45 & n(n-1)x = 45. (1)

n(n—1(n-2)

Lai co cach chon ra cac nhom

gobm 3 tui nén tur gia thiét ta suy ra
nn-bN-2) 54 - 180

= nin-1)(n-2).x=360. (2)
Tu(1)va(2)tacon—-2=8hayn=10.

Vay ctra hang c6 tat cé 10 tai keo.

Nhén xét. Cac ban sau cd |i giai tot: Hoang
Nhat Nam, 6A12, THCS Vinschool Times
City, Q. Hai Ba Trung; Nguyén Quang Nhét,
7C1, THCS Achimedes Academy, Q. Cau
Gidy, Ha Néi; D6 Thanh Nam, Dao Quang
Minh, 6A, Duong Trung Qudc, 6D, THCS
Lap Thach, Lap Thach; Nguyén Duy Thanh,
Han Duy Anh, 6A2, THCS Yén Lac, Yén
Lac; Bach Thai Son, 7A1, THCS Vinh Yén,



TP. Vinh Yén, Vinh Phuac; Bé Tién Ngoc,
7A3, THCS Lam Thao, Lam Thao, Phu Tho;
Phan Minh Tam, 7C, THCS Bach Liéu, Yén
Thanh; Lé Van Hai Pha, 7D, THCS Ly Nhét
Quang, B6 Luong; Phan Hiu Cudng, 7B,
THCS DPang Thai Mai, TP. Vinh, Nghé An.
PHUNG KIM DUNG
Bai 3(204+205). Cho tam giac ABC c6

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

L&i giai.

E
X

Trong gbéc BAC ké
BAX =30°, CAx =15°.

Goi M 14 giao diém ctia Ax véi BC, F la trung
diém cla AC.

Ké BD va CE cung vudng goc véi Ax (D, E
thudc Ax).

Xét tam giac vudéng AEC c6 EF = AF = CF
nén EFC=2EAF=30° Tir d6 néu ké EG
vuéng goéc vGi AC (G thudéc AC) thi

EG :1EF :1AC.
2 4

tia Ax sao cho

Do d6 AC =4EG <4EC <4MC

:>%<2MC. (1)

Mat khac trong tam giac vuéng ABD cb6
BAD =30° nén AB = 2BD < 2BM. (2)
Tu (1) va (2) suy ra

AB + %AC < 2(BM+MC) =2BC. (3)

Néu ké tia Ay trong géc BAC sao cho
BAy =15°, CAy =30° réi lam tuong tu ta
cling chiing minh dudc

AC + %AB <2BC. (4)
Tu (3) va (4) suy ra
%(AB +AC)<4BC

< AB+AC< %BC (dpcm).

Nhén xét. Cac ban sau cé I0i gidi dung:
Nguyén Gia Bgo, 7B, THCS Dang Thai Mai,
TP. Vinh: Nguyén Pic Hoc, 7D, THCS Ly
Nhat Quang, D6 Luong, Nghé An; Tran
Minh Hoang, 7E, THCS Nguyé&n Trai, Nghi
Xuan, Ha Tinh; Nguyén Hoang Hai, 7C,
THCS s6 1 Bdo Ha, Bdo Yén, Lao Cai;
Nguyén Anh Thu, 7A1, THCS K& An, K&
Sach, Séc Trang.

HO QUANG VINH

Bai 4(204+205). Cho tam giac ABC co
BAC=10° AB =3 cm va AC = 4 cm. Trén
canh BC kéo dai, 1dy diém G sao cho
CAG=10°. Trén canh CB kéo dai, 1ay diém
D sao BAD =20°. Trén hai tia AG va AD, lay
cac diém E, F. Tim gia tri nhd nhét cla téng
BE + EF + FC.

(7)



L&i giai.

Goi M la diém dai x(ing v6i B qua dudng
thdng AG, N la diém dai xing vdi C qua
dudng thang AD.

Ta c6 MAG = BAG = 20°,

AM =AB =3 cm, EB = EM,
NAD = CAD = 40°,
AN=AC=4cm, FN=FC.
Tam giac MAN co
MAN = MAG + GAD + DAN
=20° +40° +30°
=90°.
Do d6 tam giac MAN vudng tai A.
Theo dinh |i Pythagoras ta co

MN = VAM2 + AN? =/32 + 42 =5 cm.
Suyra BE + EF + FC=ME + EF + FN

>ME + EN =2MN =5 cm.

Péng thic xay ra khi E, F Ian luct 1a giao
diém cla dudng thdng MN véi cac dudng
thdng AG va AD.

Vay gia tri nhé nhéat clia téng BE + EF + FC
la 5cm.

Nhan xét. Bai toan nay khéng khé nhung co
it ban tham gia giai bai. Cac ban sau co6 |6i
giai dang: Nguyén Hoang Hai, 7C, THCS s6
1 Bao Ha, Bado Yén, Lao Cai: Trdn Minh

Hoang, 7E, THCS Nguyén Trai, Nghi Xuan,
Ha Tinh.

vO QUAC BA CAN
Bai 5(204+205). Giai phuong trinh

(><4 —2)\/‘><2 N =%* g*
Lai giai. DKXD |x| = 1.
Phuaong trinh da cho tuong duong vdi

(x* —2Wx2 —1-(x* —x?) =0

o AV —1=xM + (2 -1-2x2 141 =0
esxax® —1-0+ Wt -1-07=0

o (W —1-x* +x2—1-1=0

x> -1-1=0
(=

x4 +iUx2-1-1=0.
e TH1. VX2 —1-1=0e x =+/2.
® TH2. x* +vVx2-1-1=0

Vi x> 21 nén x* +Vx2-1-121+0-1=0.
D&ng thiic x4y ra khi va chi khi

x2 =1 x =+1.

Vay phuong trinh da cho c6 bén nghiém
=] T \/5}.

Nhan xét. Cac ban sau c6 13i gidi dang: Tréan
Tudn Minh, 9D, THCS Tho Son; Phung
Dang Duong, Luong Minh Hiéu, 9C, THCS
Van Lang, TP. Viét Tri, Pha Tho; Duong
Hao Hao, 9C, THCS Lap Thach, Lap Thach;
Ta Kim Nam Tuén, 8A2, THCS Yén Lac,
Yén Lac; Chu Hai Tuyén, 8E, THCS Vinh
Tuong, Vinh Tudng, Vinh Phuc;, Lé Phu
Quang, 7D, THCS Nhit Ba Sy, Hoang Héa,
Thanh Héa; Tran Minh Hoang, 7E, THCS
Nguyén Trai, Nghi Xuan, Ha Tinh; Vb Tran
Ngoc Hiu, 9/1, THCS Ly Tu Trong, Tién
Phuéc, Quang Nam; Nguyén Anh Thu, TA1,
THCS K& An, K& Séach, Séc Trang; Nguyén
Tuén Duong, 9D5, THCS Chu Van An, Ngb



Quyén, Hai Phéng; Phan Thay Tram, 7C,
THCS Bach Liéu, Yén Thanh, Nghé An;
Huynh Nguyén Ngoc Khénh, 8A3, THCS
Thét N6t, Thét N6t, Can Tho, P66 Hoang
Nhat Nam, Tran Héang Linh, Nguyén Bich
Pat, Nguyén Luong Uy, 9C1, THCS
Achimedes Academy, Q. Cau Gidy, Ha Nbi.

NGUYEN MINH BUC

Bai 6(204+205). Cho cac s6 thuc a, b, ¢
thba man 1<a<2,1<b<2 1<c<2 va
ab + bc + ca = 3abc. Chiing minh rang

1 1 1 =Y

@2 +2?2 ®2+22 (c2+2?2 3
L&i giai. Do a, b, ¢ khac 0 nén tir gia thiét
1 1

ab + bc + ca = 3abc suy ra l+—+—:3. (1)
a b c

Khong mat tinh téng quat, gia sifa >b >c.
Ta063:1+1+15§:>cs1.
a b c c

Do1<c<2nénc=1.
. 1 1 2
Thay vao (1) tadudc 2=—+—-<—=Db<1.
a b b
Do1<b<2nénb=1.
Do doé l:1:>a:1.
a

Tu d6 suy ra

1 1 1 1

+ + ==,

@2 +2? (©*+2? (c2+22 3
Nhan xét. B4t ding thic da cho thuc chat
chi la mét ddng thirc. Qua day chung ta thay
trudc khi giai méi bai toan, cac em con phai
quan sat yéu cau can chiing minh va két ndi
gia thiét moét céach linh hoat nhat. Cac ban
sau cb lgi giai dang va tuong dé6i gon: Tran
Quy Duong, 9A, THCS Thach That, Thach
That, Ha Noi; Ta Kim Nam Tuédn, 8A2,
THCS Yén Lac, Yén Lac; Chu Hai Tuyén,
8E, THCS Vinh Tudng, Vinh Tudng, Vinh
Phic; Nguyén Tién Pat, 9B, THCS Nguyén

Quang Bich, Tam Néng; Luong Minh Hiéu,
Phung Pang Duong, 9C, THCS Van Lang,
TP. Viét Tri, Pha Tho; Huynh Nguyén Phat,
8A1, THCS My Léc, Phu My, Binh Binh;
Trdn Héng Linh, Nguyén Luong Uy, 9CA1,
THCS Achimedes Academy, Q. Cau Giay,
Ha N&i.

TRAN HOU NAM
Bai 7(204+205). Giai hé phuong trinh

4 4

[,2 . 74"‘X + ¥
[XS —xy+y< =4
Y Yy V 2

13y =3x® —3y? -1,

L&i giai. Phuwong trinh thir nhat cia hé
twong dwong voi

4,4
(@ —xy+y?2 =2 2L
2
4, 2.2 4 < 3 22 X'+y*
S XTHXY YT —2XTy —2xy” 4+ 2X°y° = >

ext- 4x3y + 6x2y2 —axy® +y* =0

c»(x—y)4=0<:>x:y.
Thay x = y vao phwong trinh thi hai ctia hé

tacé 3x> -3x%2 -3x-1=0
@(x+1)3=4x3<:>x+1=%/zx
3 1
<:>x(\/Zf1):1<:>x=—.
¥4 1

Vay hé phuadng trinh c6 nghiém

(x; y)—[ LI J
Ya-1" Y4 -1

Nhan xét. Cac ban sau c6 I6i giai tét: Luong
Minh Hiéu, Phiang Bang Duong, 9C, THCS
Van Lang, TP. Viét Tri, Pha Tho; Tran Minh
Hoang, 7TE, THCS Nguyén Trai, Nghi Xuan,
Ha Tinh; Nguyén Tudn Duong, 9D5, THCS
Chu Van An, Q. Ngé Quyén, Hai Phéng;
Nguyén Anh Thu, 7A1, THCS K& An, K&
Sach, Séc Trang; Huynh Nguyén Phat, 8A1,
THCS My Léc, Phu My, Binh Dinh; Chu Hai



Tuyén, 8E, THCS Vinh Tudng, Vinh Tudng,
Vinh Phic; Nguyén Bich Pat, 9C1, THCS
Achimedes Academy, Q. Cau Gidy, Ha Ndi.

NGUYEN NGOC HAN
Bai 8(204+205). Cho dudng tron (O) va day
BC cd dinh. Biém A di doéng trén cung 16n
BC. Ké dudng cao AH va duang phan giac
AD cla tam giac ABC. Goi M 1a giao diém
clia AO va BC. Chlng minh rang

i 0.2
CM CH CD’
L&i giai.

A

Goi E, F lan lugt |a giao diém cla cac tia
AM, AH véi dudng tron (O).

Ta c6 AAMB o ACME (g. g).

MB _AB N MB _AB ME
ME CE MC CE MC
Mat khac ABME «» AAMC (g. g).
ME:BE:MB:AB EB
MC AC MC AC EC
Ching minh tuong tu ta cling co
HE_AB FB

HC AC FC
Cong theo vé& (1), (2) va ap dung bat dang

thic AM-GM ta dudc
,AB [EB FB
AC\VEC FC

MB . HB _AB [§+E]

MC HC AC\EC FC

Lai do EF // BC (vi cung vudng goc vai AH)
nén t{ giac BFEC la hinh thang can dan dén

Suy ra

Suy ra

(1)

>

EB =FC, FB = EC.
MB+ HBBZAB :ZDB
AC DC

BC-MC BC-HC _2(BC-DB)
= + =

MC HC DC
1 1 2

= + = .

CM CH CD
Déng thdc xay ra khi va chi khi
EB FB
EC FC
< EB =EC hay tam giac ABC can tai A.
Nhan xét. Cac ban sau c6 13i gidi ding: Tran
Quy Duong, 9A, THCS Thach Théat, Thach
That, Ha Néi; Luong Minh Hiéu, 9C, THCS
Van Lang, TP. Viét Tri, Pha Tho; Chu Hai
Tuyén, 8E, THCS Vinh Tudng, Vinh Tudng,
Vinh Phc.

& EB2 =EC2

TRAN QUANG HUNG

DUOC THUONG KI NAY
Huynh Nguyén Phat, 8A1, THCS My Lac,
Pht My, Binh Binh; Tran Héng Linh,
Nguyén Luong Uy, Nguyén Bich Pat,
9C1, Nguyén Quang Nhat, 7C1, THCS
Achimedes Academy, Q. Cau Giay; Trén
Quy Duong, 9A, THCS Thach That,
Thach That, Ha Noéi; Trdn Minh Hoang,
7E, THCS Nguyén Trai, Nghi Xuan, Ha
Tinh; Nguyén Tuan Duong, 9D5, THCS
Chu Van An, Q. Ngé Quyén, Hai Phéng;
Nguyén Hoang Hai, 7C, THCS Sé 1 Bao
Ha, Bao Yén, Lao Cai; Luong Minh Hiéu,
Phing Dang Duong, 9C, THCS Van
Lang, TP. Viét Tri, Phi Tho; Nguyén Anh
Thu, 7A1, THCS K& An, K& Sach, Séc
Trang; Chu Hai Tuyén, 8E, THCS Vinh
Tudng, Vinh Tudng; Ta Kim Nam Tuén,
8A2, THCS Yén Lac, Yén Lac, Vinh
Phuc.



THACH BA

TRAN DAU THU MOT TRAM BAY MUOI MOT

Ngudi thach dau: Nguyén Minh Ha, Ha Nbi.
Bai toan thach dau: Cho (l) la dudng tron ndi ti€p tam giac ABC. D, E,

F theo thit tu |a ti€p diém cla (1) v6i ba canh BC, CA, AB. P, Q theo thi
tu 1a giao diém cda IE, IF va dudng thang qua D vuéng géc véi AD. Goi
S 1a giao diém cdia BQ va CP. Chiing minh AIS = 90°,
Thai han: Trudc ngay 08.05.2020 theo dau buu dién.

TEETED TRAN DAU THU MOT TRAM SAU MUOT CHIN (rrr2 s6 204+205)

Pé bai. Cho nlta dudng tron tam O, dudng
kinh AB. Hai diém C, D chay trén nita dudng
tron sao cho COD =90° cho AOC < AOD.
Tim vi tri ciia C, D sao cho tich AD.BC dat
gia tri I16n nhat.

L3i giai. Ta sé di giai bai toan dang téng
quat, thay gid thist COD =90°bdi gia thiét
thi COD = « khong ddi.

Trudc hét ta c6 b6 dé sau:

B& dé. Cho t( giac ABCD c6 K la giao diém
clia AC va BD va AKB = a < 90°.

Khi d6 Sascp =%AC.BD.sinoc.

(Ban doc tu ching minh)

Trd lai giai bai toan trén.

Goi K 1a giao diém cla AD va BC, E la diém

trén nlta dudng tron sao cho EOD = AOC.
Goi H 1a hinh chiéu ctia D trén BE.

E
D
H
< K

A 0 B
D& thay AKC =90° —KAC

:900_@

2

= =
2

va AOAC = AOED.

Lai c6 BOE =180° — AOE
=180° - COD

=180° — 0.

Do d6 AOBE c6 dinh.

Vay céac diéu kién sau tuong duong.
1. AD.BC max.

N

: 1AD.BCsin(90° —E} max.
2 2

3. S,cos Max.

4. Sopc + Sogp Max.

5. Soep + Soep Max.

6. Soge + Sgpe Max.

7. Sgoe Max.

8. DH max.

9. D la diém chinh giita ctia cung BE.

10. Bop = 29E _ggo &
2 2

11..6766:13’65:900—%.

Khi o= 90°, vi tri C, D thudc nita dudng tron
sao cho AOC = BOD = 45° thi tich AD.BC
dat gid tri I6n nhat.
Nhadn xét. C6 bdn vd si nhan I0i
@ thach dau, moét vo si giai sai, ba vo
noneHa: ST gidi dung nhung 16i gidi chua day
dd va qua dai. Khong vo si nao dang quang
trong tréan dau nay.
NGUYEN MINH HA

2)



I\, ?

VE THEM TIEP TUYEN
DE GIAI CAC BAI TOAN HINH HOC

GIAI TOAN THE NAO?

TS. LE QUOC HAN
Truong Pai hoc Vinh, Nghé An

chét lién quan dén yéu td canh va goc.
Vi vay v8i mot sé bai toan hinh hoc,
viéc vé thém tiép tuyén thich hop cé thé giup
chung ta giai bai toan don gian hon.
1. Vé thém mét tiép tuyén
Bai toan 1. Cho tam giac ABC ndi tiép dudng
tron tam O. Vé cac dudng cao BH va CK cla
tam giac ABC. Ching minh OA vudng gbéc véi
HK.
L&i giai. Ké tiép tuyén xy vdi dudng tron (O)
tai A. Khi d6 ta c6 OA L xy. (1)

T iép tuyén clia duong tron cé nhimg tinh

Ta c6 xAB = ACB (cling chan cung nhd AB).
Mit khac BKC=BHC=90°nén tG giac
BKHC néi tiép. Suy ra AKH = ACB.

Tu dé xAB = AKH nén xy // HK. (2)

Tu (1) va (2) suy ra OA 1 HK.

Bai toan 2. Tu diém A & bén ngoai dudng
tron (O), ké cac tiép tuyén AB, AC véi dudng
tron (B, C la céac tiép diém). Goi BD la day
clia dudng tron song song véi AC, E la giao
diém th( hai ctia AD véi dudng tron, | 1a giao
diém ctia BE va AC. Chiing minh rang | 1a
trung diém ctia AC.

Lai gidi. K& ti€p tuyén véi (O) tai D, tiép tuyén
do6 cat AC & M.

Ta c6 BD // AM va DBA =BDM (cuing chén
cung BD) nén t& giac ABDM Ila hinh thang

can. Suy ra BAI=DMA va C la trung diém

clia AM.
L\,
0
A | C M

Goi K la trung diém clia AD, ta c¢6 CK la
dudng trung binh cla tam giac ADM nén
ck_MD _AB_AC )

2 B2 2
Xét AABI va ACAK c6 AB = CA, ABl=CAK
(= BDA), BAl=ACK (=DMA)
Do d6 AABI = ACAK (g.c.g) = Al = CK. (2)

Tir (1) va (2) suy ra AI_AZ—C hay Al = IC.

Bai toan 3. Cho AB va CD la hai day song
song vdi nhau cia moét dudng tron tam O. M
la mé6t diém di dong trén dudng tron d6. Day
MD cat AB tai E. Goi | 1a tdm dudng tron
ngoai tiép tam gidc CME. Tim tap hop céac
diém I.

, M
NP e ™
H A B

O

CVD

X

L&i giai. Xét trudng hop M trén cung nhd AB
(trudng hop con lai chiing minh tuong tu).

Ké ti€p tuyén xy véi dudng tron (O) tai C.
Goi H Ia giao diém cla xy véi dudng thang AB.

22)



Khi d6 H cd dinh.

Vi AB // CD nén xCD = CHE (déng vi).

Mt khac xCD = CME (ciing chén cung CD).
Suy ra CHE = CME .

Tir d6 ta c6 tt giac CHME ndi ti€p. Vay dudng
tron tam | ngoai tiép ACME luén di qua diém
H cé dinh. Vi IC = IH va C, H ¢é dinh nén |
nam trén dudng trung truc ctia doan thdng CH.
2. V@ thém hai tiép tuyén

Bai toan 4. Cho diém A c6 dinh nam ngoai
dudng tron tam O. BC 1a dudng kinh thay déi
ctia (O). Tim tap hdp céac diém H la truc tam
clia tam giac ABC khi duong kinh BC thay
doi.

Lai giai.
A
E
N
M H
B c
D O

Goi AD, BE, CF la cac dudng cao clia tam
giac ABC.

Ké hai ti€p tuyén AM, AN véi dudng tron tam
O (M, N la cac tiép diém).

Ta c6 AMO =ADO =ANO=90° nén A, M,
D, O, N cung thudéc dudng tron dudng kinh
AO. Suy ra ANM = AMN = ADN. (1)

Lai c6 tir giac CDHE ndi ti€ép nén

AH.AD = AC.AE = AN2

Do d6 AANH « AADN (c.g.c).

Suy ra ANH=ADN. (2)
T (1) va (2) suy ra

ANM = ANH nén H e MN.

Né&u tam giac ABC vuodng tai B thi H = M, tam
giac ABC vuoéng tai C thi H = N.

Vay truc tdm H cla tam giac ABC luén nam
trén doan thang MN c6 dinh khi BC thay déi.
Bai toan 5. TU mot diém S c6 dinh ngoai
dudng tron (O; R). Ké céat tuyén SCD tdi
dudng tron. Goi T 13 giao diém cla hai ti€p
tuyén ctia (O; R) tai C va D. Chiing minh rang
T ludn nam trén mot dudng thang cd dinh khi
cat tuyén SCD quay quanh S.

L&i giai.
T=T
5 D
H
c
S 170
B

Ké hai tiép tuyén SA, SB téi dudng tron (O; R)
(A, B la cac tiép diém).

Do S ¢6 dinh nén A, B c6 dinh.

Qua O k& dudng thing vuéng géc véi CD tai
H va cat dudng thdng AB tai T.

Goi K la giao diém ctia SO va AB.

Theo tinh chat tiép tuyén ta c6 SO L AB nén
tir giac SKHT’ ndi tiép dudng tron dudng kinh
ST

Suy ra OH.OT' = OK.0S = OB? = OC? = OD?.
Dod6 TCLOC, TD_LOD.
SuyraT'=T.Tud6 A, B, T thdng hang nén T
ludn ndm trén mét dudng thang ¢ dinh AB.
3. Vé thém tiép tuyén chung

Né&u bai toan lién quan dén hai dudng tron
ti€p xuc nhau, viéc vé thém tiép tuyén chung
sé& cho I6i giai don gian hon.

Bai toan 6. Cho hai dudng tron (O) va (O)
ti€p xuc ngoai véi nhau tai A. Qua A vé hai
duong thang tly y cat duong tron (O) tai B, C
va cat dudng tron (O’) tai D, E. Chidng minh
rang BC song song véi DE.

L&i gidi. Ké ti€p tuyén chung xAy.

Ta c6 ABC = yAC (clng chdn cung nhd AC
cla (0)).

yAC = xAE (hai gbc d6i dinh).

)



xAE = ADE (clng ch&n cung nhd AE cla

Q).

Tu d6 suy ra ABC = ADE ma hai géc nay &

vi tri so le trong nén BC // DE.

Bai toan 7. Cho hai dudng tron (O; R) va

(O; r) ti€p xdc ngoai vdi nhau tai A. Vé tiép

tuyén chung ngoai BC (B thuéc (O), C thudc
AB |[R

0’)). Ching minh hé thiic — =, [—.
(©)) g . R

Loi giai. Ké tiép tuyén chung xAy. Goi | |a
giao diém ctia xAy véi BC.

B X

O!

D y
Theo tinh chat ti€p tuyén ta c6 IB = 1A = IC
nén tam giac ABC vuéng tai A.
Vi IO L 10’ (phan giac ctia hai géc ké bu) nén
tam giac |OO’ vudng tai | véi duong cao IA.
Suy ra IA’=0OA.O’A =Rr.
Do d6 BC =2IA = 2JRr.
Goi D 14 giao diém cla dudng thdng CA véi
(O: R). Khi d6 DAB =90°nén B, O, D thang
hang. Trong tam giac CBD vudng tai B cb

1 1 1 1 1 R+r

BA? BD? BC? 4R? 4Rr 4R%

Suyra AB= 2R . Tuong tu AC = 2rJR .
VR +r VR +r
Tuds 28 R
AC r

Bai toan 8. Cho tam giac déu ABC noi tiép
dudng tron (O; R) va diém M bat ki trén cung
nhd BC (M khac B, M khac C). Budng tron

(O’; R) tiép xuc trong véi (O; R) tai M. Cac
doan thdng MA, MB, MC theo th( tu cat
(O’: R)) tai cac didm th(t hai D, E, F. Tt A, B,
C ké cac tiép tuyén Al, BJ, CK véi (O’; R)),
(I, J, K la cac tiép diém). Ching minh rang
Al =BJ + CK.

Loi giai. Ké ti€ép tuyén chung xMy cla (O) va
(0).

A

Khi d6 MAB = xMB = xME = MDE.
Do d6 AB // DE.

., B/ BEBM BM? BJ BM
Ti d6 - N e
A2 ADAM aAmM?2 Al AM

Tuong tu %:% Vi tam giac ABC la tam
Al AM

giac déu nén MA = MB + MC.

o ’BJ+CK_BM+CM_
Tur do ta cod Al Al AM
Suy ra Al = BJ + CK.

Bai tap tu luyén

Bai 1. TU diém A ndm bén ngoai dudng tron
(O) dudng kinh BC ké cac tiép tuyén AM, AN
v6i dudng tron (O) (M, N la cac tiép diém).
Goi H la truc tam cla tam giac ABC. Xac dinh
vi tri BC d& HM = HN.

Bai 2. Cho dudng tron (O) duong kinh BC va
hai diém M, N ndm trén BC va déi x(iing nhau
qua O. A 1a mét diém tly y trén (O). Cac
dudng thdng AM, AN, AO cat dudng tron (O)
tai cac diém th(r hai D, E, H. Cac dudng thang
BC, DE cét nhau tai F. Chitng minh rang FH
la tiép tuyén clia dudng tron (O).

Bai 3. Cho tam giac ABC ndi tiép dudng tron
(O; R). Goi (O’) 1a duodng tron tiép xuc trong
véi dudng tron (O; R) va tiép xuc véi hai canh
AB, AC. Tinh ban kinh dudng tron (O’) theo R.

1.




THU SUC TRUOC Ki THI VAO 10 THPT CHUYEN

Nam hoc 2020 - 2021
Mon thi: Toan
Thdi gian lam bai: 150 phat

NGUYEN THANH GIANG (Truong THPT chuyén Hung Yén)

Bai 1. (2 diém)
1. Cho A =+/20202 + 2020220212 + 20212. Chiing minh A I3 mét s& tu nhién.
2. Tim céc s nguyén duong n sao cho mbi s6 n + 26 va n — 11 déu |a |ap phuong clia mot

s6 nguyén duong.
Bai 2. (2 diém)

1.Giai phuong trinh 10(2 X 2R X 4
X+ 1 1-x X2 —1

x2y2 + y2 =2X

2. Giai hé phuong trinh
2x2+y3+3:4x.

Bai 3. (2 diém)
1. Cho da thirc bac ba f(x) v6i hé sd clia x* la mot s6 nguyén duong. Biét f(5) — f(3) = 2020.
Ching minh rang f(7) — f(1) la hop s6.
2. Tim tat c& céc cap s6 nguyén duong (x; y) thda man x? + 3y va y? + 3x 14 sd chinh phuadng.
Bai 4. (3 diém)
Cho hai dudng tron (O,) va (O,) cat nhau tai A va B. Tiép tuyén chung gan B cla hai dudng
tron 1&n luct ti€p xdc véi (O,) va (O,) tai C va D. Qua A ké dudng thdng song song véi CD,
lan lugt cat (O,) va (O,) tai M va N. Cac dudng thang CM va DN cat nhau tai E. Goi P la giao
diém ctia BC vdi MN, Q la giao diém clia BD v6i MN. Chitng minh
1. Budng thang AE vudng géc véi dudng thang CD.

BC BD _MN

BP BQ PQ
3. Tam giac EPQ |a tam giac can.
Bai 5. (1 diém) Cho a, b, c la cac s6 duong. Tim gia tri I6n nhat ctia biéu thic

(e s e
P= + + ;
b+c+2a c+ta+2b at+b+2c




HUONG DAN GIAl DE THI HOC SINH GIOI LOP 9 TP. HA NOX

Nam hoc 2019 - 2020
Mon thi: Toan
(Dé dang trén TTT2 sé 206)

Bai 1. 1) DPKXD xz—%

Pat

a=Vx?+2x+5,b=+/4x+5 (a>0, b>0).
Phuong trinh da cho tré thanh

a(b?-3)=b(a’-3) = (a—b)(ab+3)=0
< a=Db(doab+3>0)hay

x2+2x+5=m®x2+2x+5=4x+5
=0

@{X (TMDK).
X=2

Vay phuong trinh da cho cé tap nghiém
S={0:2)

2)«TH1: ala s6 16n nhattrong4 s6 a, b, ¢, d
khi d6 b°, ¢®, d° < a®> = b®+ ¢® + d° < 3a°. Mat
khac theo gia thiét thi ddu dang thitc phai xay
ra. Dodba=b=c=d.

* TH2: b 1a s6 16n nhat trong 4 s6 a, b, ¢, d ta
cingsuyraa=b=c=d.

» TH3: d 1a s6 16n nhat trong 4 s a, b, ¢, d ta
cingsuyraa=b=c=d.

e TH4: c 1a s6 I6n nhat trong 4 s6 a, b, ¢, d khi
d6c*>d® = a®+ b*<2d® = d* > a®> hoac
d®>b®,
Neud*>a®=c>2d>a=c°>d°>a°mab’+
c’+d°=3a*=az=b.

Suyrac’+d" +a’>3b’.

Mat khac theo gia thiét thi ddu déng thic phai
xayra. Dodba=b=c=d.
Neud®*>b*=c>d>b=c'>d">a"maa’+
¢'+d =3b"=b2>a.

Suy ra b® + ¢® + d° > 3a°.

Mat khac theo gia thiét thi ddu dang thic phai
xay ra. Dodba=b=c=d.

Vay trong moi trudng hop, ta lubncba=b=c=d.
Bai2.1) Taco
n®+3n+11=(n-2)n+5)+21.
oTH1:(N-2):7=(n+5):7

= (n—2)(n+5) 49
Suy ra (n — 2)(n + 5) + 21 khdng chia hét cho
49,

» TH2: (n - 2) khéng chia hét cho 7 = (n + 5)
khoéng chia hét cho 7. Ma 21 chia hét cho 7
nén (n — 2)(n + 5) + 21 khéng chia hét cho 7.
Suy ra (n — 2)(n + 5) + 21 khong chia hét cho 49.
Vay n? + 3n + 11 khéng chia hét cho 49 véi
moi s& tu nhién n.

2) Do 6(x + 2p) chia hét cho 3 nén x? + p?y?
chia hét cho 3.

Mat khac ta dé& ching minh, v6i moi sé
nguyén a, b ta c¢6 a? + b? : 3 khi va chi khi
a:3vab:3.

Do dé x va yp cung chia hét cho 3.

Khi d6 x? 6x, p?%? chia hét cho 9 nén tir
phuong trinh trén, ta suy ra 12p chia hét cho
9, tltc la p chia hét cho 3.

Ma p la s6 nguyén té nén p = 3.

Khi d6 ta c6 x* + 9y? = 6x + 36

o (X — 3)2 + Oy? = 45,
Vi(x-32>0=0y°<45 = y?<5 =y =1
hoacy = 2.
-V6iy=1taco(x-3)’=36<=x=9(doxla
s6 nguyén duong).
-Véiy=2taco(x-3)*=9<=x=6(doxla
s6 nguyén duong).

Vay bd sb (x; y; p) théa man yéu cau la
(6; 2; 3) va (9; 1; 3).

Bai 3. 1) Ta cd 5(x — y)* < (X* + ¥?)

& 2x? - bxy + 2y’< 0

2
@2(5} —5(5]+2$0 (doy > 0).
y y

Pat t=2 thitaco 28 —5t+2<0
y
e @t=1)(t-2)<0

@%Stsz Vay —<—<2.

N =
< | x



2) Ap dung bat déng thiic Bunyakovsky ta cé
(x+ y+ z)2 < E(x + z)2 + y2 g+ 1}
9 5
= 5(x+ y+ z)2 < 14{2()( + 2)2 + yz}.
Két hap véi gia thiét
5(x +y +2)>>14(x> + y* + %), tasuy ra

2 2 2

g(x+z) >x2+2% & 2x% —Bxz+ 272 <0

Apdungy 1tasuyra

X<
Z

B C
1) Ta c6 tam giac AMN can tai A nén

BMR =180° — AMN

o _
_ g0 180°-BAC o BAC
Mét khac ta ciing c6 BIC =180° —IBC —ICB
_4g0° _ABC+ACB .0 BAC

Do d6 BMR =BIC =BIP. (1)

(chu y rang C, P, | thdng hang)

Vi BQ vira la dudng cao vira la trung tuyén ké
tir B clia tam giac ABD nén tam giac ABD cén
tai B, tir d6 ta co

—

IBP - IBC - pBC - ABC—DBC

_ ABC - (ADB - ACB)
- 2

Tu (1) va (2) suy ra ABMR «» ABIP (g.9).
2) Do ABMR « ABIP nén wz ﬂ va

BR BP

MBR =IBP hay MBI =RBP.

Suy ra ABMI «» ABRP (c.g.c).

Do d6 BRP = BMI=90° hay PR 1 BQ.
Mat khac AC L BQ nén PR // AC.

3) Ta c6 RND =180° — ANM

180° — BAC

=90° - BAC =MBR.(2)

=180° - :90°+%.
po"ﬂ:ﬁ+sﬁp:m+%

—

5 _so=
:ADB+180 ADB

=090° +E=90° +%_
Do d6 RND =PDN k&t hgp véi ND // PR nén
tr giac DNRP la hinh thang can.

Suy ra DNP = RDN = RAD (do tam giac ARD
can tai R).
Ma hai géc DNP va RAD 4 vi tri ddng vi nén
NP // AR.
Mat khac theo y 2 thi PR // AN.
Suy ra ti giac ARPN Ia hinh binh hanh nén
MN di qua trung diém clia AP.

(Xem tiép trang 6)

)



xiwis (DPPOSITE

QUANG MINH
Nha Nam, Tan Yén, Bac Giang

TU cac cau hoi gai y dudi day, cac ban hay dién cac tir vao 6 chir nhé,
5 ban c6 dap an dang va gli vé s6m nhat sé dudc nhan qua.

1
3 4
VAO THAM WﬂH ANH 6 2
o 7
8
11 9
10
12
Across Down
2. What is the opposite of bad? 1. What is the opposite of white?
5. What is the opposite of far? 3. Happy is the ______ of sad.

8. What is the opposite of sad?
9. What is the opposite of hard?
10. What is the opposite of cold? 7. What is the opposite of sick?
12. What is the opposite of low? 11. What is the opposite of thick?

Id qua CAC QUOC GIA GHAU A (TTT2 s 204+205)

4. What is the opposite of wet?
6. What is the opposite of South?

5 Cac tir hang ngang tir trén xudng:

: PHILIPPINES - Phi-lip-pin;

: INDONESIA - In-d6-né-xi-a;

: CAMBODIA - Cam-pu-chia;

: MALAYSIA - Ma-lai-xi-a;

: BRUNEI - Bru-nay;

- TIMORLESTE - Bong-ti-mo.

: Cac hang doc tir trai sang phai:

: VIETNAM - Viét Nam;

- MYANMAR - Mi-an-ma;

: LAOS - Lao;

- THAILAND - Thai Lan;

: SINGAPORE - Xinh-ga-po.

: Nhan xét. Cac ban cé thay tén cac quéc
gia nay quen thubéc khéng a? bPay la 11

quoc gia thuoc khu vuc Bong Nam A, rat
gan gii véi Viét Nam chung ta. :

Nim ban cé tén sau hdy don :

nhan qua tang ctia Chu Vudn nhé:
woncHa Tran Minh Hoang, T7E, THCS :
Nguy&n Trai, Nghi Xuan, Ha Tinh; Nguyén :
Hoang Long, 7B, THCS Nhif B4 Sy, Hoang :
Hoéa, Thanh Héa; Luong Ha Phuc; BA5, :
THCS Gidy Phong Chau, Phu Ninh, Pha :
Tho; Phan Thuy Tram, 7C, THCS Bach
Liéu, Thi trdn Yén Thanh, Nghé An; Tréan :
Trung Phuc, 8A4, THCS Ngbé Gia Tu,
Héng Bang, Hai Phong.
Xin chic mung céac ban. :
Ch( Vuon :



CAULAC BO
TOAN TUOI THO

PE THI
CAU LAC BO TTT

NGUYEN DOAN VU

Ki 34

CLB1. Given two numbers a and b satisfying
a + b =673. Find the value of the expression
M =a®+ b®+ 2019ab - 673>,

CLB2. Show that the number 27%'° has fewer
3016 digits in decimal form.

CLB3. Given x and y such that x* + y* =
X + Y. Find the maximum value and minimum
value of M =x —y.

CLB4. Find the possible values of the
positive integer n such that 4" + 9" " " is a
prime.

CLBS5. Given triangle ABC where BC > AC >
AB. Points D, E on BC such that BD = BA,
CE = CA. Point | is the intersection point of
the three internal bisectors of triangle ABC.
Show that triangle IDE is an isosceles
triangle.

p® BUC THANH (dich)

oS00 OO OOOSOOOOOOOOIOSOEOOBDTOEODTOODOEDDODS

TETED Ki 32 (1112 55 204+205)

CLB1. Goi hai u6c khac 1 cliaalab, cvdibc=a
(b<c). Khidbacddung4 uscla,b,c, a.
Theo dé baithi1+b+c=a<=1+b+c=bc

b-1=1 b=2
esb-1)c-1)=2¢c =
c—-1=2 c=3
Vay a = 6.
CLB2. x4—23x2+1:0:>x2+l2:23
X
1 2
<:>(X+—} =25.
X

Do x < 0 nén x+l=—5. Turdo6 ta cod
X

eos g e (xes)
XX+ —=|[X+— || X+—|-| X+—
x3 x? X X

= 23.(-5) + 5 =-110.

4 2

1 12
x4+—:(x2+—J ~2-232_2-527.
X X

e ) e R
X —= X"+ — || X +— || X+ —
x° x* X x3

=527.(-5) +110 =-2525.

18
X 9+1 =x9 +ig=(x5 +%J[x4 +14J—(x+1J
X X X X X

=-2525.527 + 5=-1330670.
CLB3.6x*-5x*-5x-6=0
X+ 1)Bx+2)(2x-3)=0

2 3
O X===! X =—,

3 2
CLB4.Tacbé(a+b+c)’=1
o=a‘+b’+c?+2(ab+ bec+ca)=1
=1+2(ab+bc+ca)=1
< ab+bc+ca=0.
Laice XY _Z_Xty+z
‘ a b ¢ a+b+c
Suyrax=a(x+y+2z),y=b(x+y+2z),
Z=c(X+Yy+2z)

TU do6 ta cd xy + yz + zx
=ab(x+y+2)?+bc(x+y+2z)?+calx+y+2z)?
=(ab+ bc+ca)(x+y+2)?*=0.
Suyra(x+y+z)?=x*+y*+ 7%

=X+y+zZ

CLB5. g
E
A D M G
Vi ABD = CBM = ABM = CBD.
Do do

Spgm _BABM _ABAM _ BM _AM
Scep BCBD BCDE BD DE’

Cling tu ABD =CBM ta c6

Sgme _ MBBC MC.AB MC

Sgap BABD ADAB AD

Tu (1) va (2) suy ra

BC AM _MC _ AD _BA

BA DE AD DE BC
Nhan xét. Cac ban c6 I6i gidi ding
duoc thudng ki nay: Trdn Minh

woncua Hoang, 7E, THCS Nguyén Trai,

Nghi Xuan, Ha Tinh; Nguyén Hoang Hai,

7C, THCS s6 1 Bao Ha, Bao Yén, Lao Cai.

NGUYEN QUANG TUAN

(1)

(2)




The thim. .

T he thém tAGE. . .

Tudi hong... xin ¢t tudi hong

Chuyén gi qud sdm... xin khong tra loi

Hoi: Thoi gian vira qua, ching em nghe
nhiéu 1an bai hat “Danh giac Corona” cla tac
gid Lé Thong Nhat. Nghe néi day ciing la
thay gido sang lap tap chi Toan Tudi tho cb
phéi khéng a?
NGUYEN THI H.

(Lép 7, THCS Mudng Thanh, Dién Bién)
Dap:

Dung réil Thay giao tai hoa
La ngudi gop strc “dé ra” bao nay

Mong moi ngudi hay chung tay
Diét gidc Covid dém ngay chéng lay!

Hoi: Anh c6 thé cho em may cau tho vé
phong dich Covid-19 khéng?
TRINH N. K
(7A3, THCS Méc Ly, Méc Chéu, Son La)
Pap:
Di vé la phéi rita tay
Di ra c&n phai tranh ngay déng ngudi
Khéau trang deo dung em ail
Nghi nhiém phai kham kip thdi, kéo nguy.

Hoi: Anh dil Liéu anh c6 doan dudc khi nao
hét dich Covid-19 khéng?
NGUYEN NGOC T.
(Lép 8, THCS Son Léi, Vinh Phtc)
Pap:
Em héi... anh ciing ngdy ngay
Lam sao ma doan dugc bay gid nao
Thoi thi c6 doi xem sao
Mong ngay hét dich, udc ao bao ngudi.

Hoi: Nam nay thi vao 16p 10 liéu Ha Néi cd
thi 4 mén nhu moi nam khéng a?
LE VIET K.
(Ldp 9, THCS Cau Gidy, Ha Noi)
Pap:
Hién nay ban ludn khap ndi
Uy ban chua quyét, trd 15i khé ghé
Em cir 6n tap say mé
Toén, Van, Ngoai ngit khéng hé bd dau!

Hoi: Em nghe néi virus Covid-19 chi nguy
hiém véi ngudi gia cé dang khéng a?
TRUGNG THI N.
(Lép 6, THCS Hoang Diéu, Ba Néng)
Dap:
Ngudi gia c6 bénh da lau
Gé&p Covid sé duong dau kho hon
Nhung em dung cé coi thudng
Nhd réng dich bénh khéng “nhudng” mét ail

DAY w| vmus

ANH PHO GG XUA




THI GIAI TOAN
QUA THU

CACLOPG6 &7

Bai 1(207). Tim cac s6 nguyén té x, y, z thda
man x’ =z -1.

NGUYEN HUY THUC

(Truéng THCS Béng Cuong, Yén Lac,

Vinh Phuc)

Bai 2(207). C6 bao nhiéu sé tu nhién cb 6

chit s6 dang abccba chia hét cho 7, trong d6
a, b, ¢ 1a cac chit s6 thda man 0 < b < 9,
0<c<9val<ax<9?
TRAN QUANG VINH
(Nha xuét ban Giao duc Viét Nam)
Bai 3(207). Anh Tho la mot van déng vién
choi cd tuéng. DEé luyén tap diéu do, mbi
ngay anh chai it nhat 1 van, mdi tudn anh
choi khéng quéa 13 van. Chiing minh rang tén
tai mot s6 ngay lién tiép anh choi téng s6 20
van.
LAI QUANG THO
(Phong GD&DT Tam Duong, Vinh Phuc)
Bai 4(207). Cho tam giac ABC vubng tai A
c6 ABC =60°. Trén canh BC I8y diém D sao
cho AB + BD = AC + CD. Tia phan giac trong
cda ACB c&t AD tai |. Goi M I3 trung diém
clia BC. Chiing minh Ml song song vGi AB.
PHAM TH| HAI SAM
(Truong THCS Hoang Xuan Han, Birc Tho,
Ha Tinh)

SOLVE VIA MALL

COMPETITION QUESTIONS

1(207). Find the three primes X, y and z such
thatx' =z —1.
2(207). How many 6-digit natural numbers

having the form abccba that are divisible by
7 where a, b and c are digits such that
0<b<9,0<c<9and0<a<9?

3(207). Mr. Tho is a professional chess
player. Each day he plays at least 1 game
and there are no more than 13 games in
each week. Show that there exist some
consecutive days in which the total number
of games he plays is 20.

4(207). Given right triangle ABC at A where

ABC =60°. Point D is on BC such that
AB + BD = AC + CD. The internal bisector of

ACB intersects AD at |. M is the midpoint of
BC. Show that Ml is parallel to AB.

(39



CAC LOP THCS

Bai 5(207). Tim céac sd nguyén duong X, v, Z
théa man dong thdi hai diéu kién sau:
i) x* +y®=27%
ii) X + y + 4z la tich cla hai s nguyén t6.
HUYNH THANH TAM
(Buu dién xa An Nhon, Binh Binh)
Bal 6(207). Giai phuong trinh
x® +3x% +1=1+ 4x 31— 6x.
TRAN ANH TUAN
(Truong THCS Phac Pha, Ly Nhan, Ha Nam)
Bai 7(207). Cho a, b, ¢ thudc khoang (0; 2)
thda man abc = (1 — a)(2 — b)(3 — ¢). Tim gia
tri nhd nhat cla biéu thic. P = ﬁ =t ﬁ ke i
' 3 12 27
NGUYEN MINH SANG
(Truong THCS Lam Thao, Lédm Thao,
Phu Tho)
Bai 8(207). Cho tam giac ABC nhon c6 cac
duong cao AD, BE, CF cat nhau tai H.
DPudng thidng ké qua B vuéng goc véi BC cat
duong trung truc clia BH tai |, dudng thang
ké qua C vudng gbéc véi BC cat dudng trung
truc clla CH tai K. IK giao vdi AB, AC lan luot
tai M, N. Chiing minh rang t& giac AMHN la
hinh binh hanh.
LAl TRUONG SINH
(Truong THCS Béng Trung, Tién Hai,
Thai Binh)

SOLVE VIA MALL

COMPETITION QUESTIONS

5(207). Find positive integers x, y and z
satisfying the following two condition
simultaneously

i) x®+y® =22

i) x +y+ 4z is the product of two primes.
6(207). Solve the following equation

x> +3x% + 1=/1+ 4x 31— 6x.
7(207). Given a, b and ¢ belonging to the
interval (0; 2) such that
abc=(1-2a)(2-b)(3-c).
Find the minimum of the expression
P= £+ﬁ+i.

3 12 27
8(207). Given acute triangle ABC where the
altitudes AD, BE and CF intersect at H. The
perpendicular line to BC going through B
intersects with the perpendicular bisector of
BH at |, the perpendicular line to BC going
through C intersects with the perpendicular
bisector of CH at K. IK cuts AB and AC at M
and N respectively. Show that the quadrilateral
AMHN is a parallelogram.



NHA XUAT BAN GIAO DUC VIET NAM
THONG)BAOVE GIA| SACHIGIAOIKHOA\LGP: 1, MG

Thuc hién Nghi quyét 29-NQ/TW cua
Ban Chdp hanh Trung uong Dang vé déi
mdi can bdn, toan dién giao duc va dao
Nghi quyét 88/2014/QHI13 cia
Qudc hoi vé ddi méi chuong trinh, sach
gido khoa (SGK) gido duc phé thong;
thong tu 32/2018/TT-BGDDT ctua Bo
Giao duc va DPao tao ban hanh chuong
trinh giao duc phé théong, Nha xuat ban
Gidao duc Viéet Nam (NXBGDVN) da té
chiic bién soan cac bo SGK mdéi. Qua
nhiéu vong thdm dinh ki ludng, 04 bo
SGK ctia NXBGDVN da dugc thong qua,
dugc Bo truéng Bo Gido duc va Pao tao
ki ban hanh.

tao;

g-é %Z.j T @

TU NHIEN
v xA Hot 1

Bé SGK Két néi tri thuc véi cube séng
cla Nha xudt ban Gido duc Viét Nam
Dé xay dung gia ban cho cac bé SGK
mdéi néu trén, NXBGDVN da thuc hién
cac buéc theo quy dinh hién hanh cua
Luat Gia. Theo do, gia cac bo SGK modi

ciia NXBGDVN cu thé nhu sau:

1. Bo SGK Két néi tri thiic vdi cudc song,
gom 10 cudn, gia 179.000 dong.

2. Bo SGK Chan troi sang tao, gom 9 cudn,
gia 186.000 déng.

3. Bo SGK Cung hoc dé phadt trién néang liic,
gom 10 cudn, gia 194.000 dong.
4. Bo SGK Vi su binh ddng va dan chii trong
gido duc, gom 9 cuodn, gia 189.000 dong.
Theo chuong trinh giao duc phd thong
2018, bo SGK 16p 1 bao gom 9 hodc 10
cuon (SGK Toan, Tiéng Viét gom 2 tap)
st dung cho 8 mén hoc bat budc (Ti€ng
Viét, Toan, Pao diuc, Tu nhién va xa
hoi, Am nhac, Mi thuat, Hoat dong trai
nghiém, Gido duc thé chat).
Dé giup gido vién, phu huynh, hoc sinh
thuan tién trong viéc nghién cuu lua
chon, gop y cho SGK, NXBGDVN da
ding tdi dé truy cap mién phi phién
ban dién td cac bo SGK 16p 1 cung
nhiing tai liéu, cau héi xung quanh SGK
va hoc liéu hé tr¢g gidng day cho gido
vién tai dia chi nxbgd.vn/sachdientu va
nxbgd.vn/taphuan. Ngoai ra, giao vién,
phu huynh, hoc sinh c6 thé trao déi
nhitng van dé lién quan dén SGK mdi
cia NXBGDVN thong qua dia chi E-mail:
hoidapsgk@nxbgd.vn hoidc s6 dién thoai
dudng day nong: 0377333545.
NXBGDVN sé ti€p tuc thuc hién cac
cong tac xa hoi nhu tang SGK cho con
cac gia dinh chinh sach, gia dinh thuong
binh liét si, gia dinh c6 hoan canh dac
biét kho khan, dong thoi sé dau tu xay
dung Tt sach diung chung, té6 chifc mua
SGK cu tang cho thu vién cac trudng
hoc thudoc dia ban khé khan; té chiic
phat dong cac phong trao quyén gop
SGK, khuyén khich hoc sinh git gin,
bdo quan va st dung lai SGK.

NHA XUAT BAN GIAO DUC VIET NAM



DanhigidciCorona

Khi thé - Lac quan

Nhac va li: Lé Thong Nhdt
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bai dich Co- ro- na dang truyén vao trong nudéc ta. Panh giic Co-  ro-
(Moi nguti khi  di) ra nén dé phong cho chinh ta. Nhé khdu trang ta
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Moi nguoi khi di Pbanh gidc Co- ro- na. Vi hanh phiic ching ta.

Tdc gid ca khiic cong hat “Pdnh gidc Corona*
vdi cdc luang y tai TP. HG Chi Minh

Ca khuc Pdnh giac Corona viét ngay 6/2/2020,

dugc nhac si Nguyén Hai hoa am va hai ca si Hai
Lé cung Thé Anh thé hién. Ban thu ca khuc da
dugc cong déng st dung rong rai tréen mang xa hoi
cung cdc video vdéi thong diép chéng dich theo
nhiéu hinh thuc sinh dong. Nhiéu ban thu mdéi da

ra doi cung ban remix mdéi. Ca khiuc da dugc gidi

thiéu trén nhiéu kénh béo chi, truyén hinh trong

ca nudc.

Danh cho giao 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 Bd Van hda va Théng tin.

Ma sé: 8BTT207M20. In tai: Cong ty c6 phan in Céng Doan Viét Nam, 167 Tay Son, BPéng Pa,
Ha Noi. In xong va ndp luu chi€u thang 04 nam 2020.

Gia: 10 000 dong



