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NHA XUAT BAN GIAO DYC VIET NAM
THAM GIA HOI CHO MUA XUAN 2026

Sang ngay 2/2/2026, Hodi chg Mua Xuan
2026 vGi chl dé "Ké&t néi thinh vugng - Don
xudn huy hodng" da chinh thic khai mac tai
Trung tam trién lam Viét Nam (Bong Anh -
Ha Nbi). Sy kién vinh dy c6 sy tham dy clta
Thi tuéng Chinh phi Pham Minh Chinh
cung lanh dao cac B, nganh Trung uong va
dia phuong. Trong khéng gian xdc tién
thuong mai quy md qudc gia, gian trung bay
cua Nha xuat ban Giao dyc Viét Nam
(NXBGDVN) da trd thanh diém nhan van
héa dac séc, gui gam théng diép vé sy
dong hanh cung ddi mdi gido dyc va khat
vong bdi dép tri thic cho thé hé tré.

Gian hang cda Nha xudt ban Gido duc Viét Nam

GiUla khéng gian soi dong cla Hoi chg
Mua Xuéan 2026, gian hang cuia NXBGDVN
thu hut su quan tdm cda ban doc bdi md
hinh thap sach - mét biu tugng giau y
nghia, gan lién vai tinh thdn cia mua Xuan,
mua cua khdi ddu va hy vong. Thap sach
duoc tao nén bang nhing cubn sach x&p
chdng I&n nhau khong chi dai dién cho qua
trinh tich Iy tri thic bén bl qua thai gian, ma
con goi nhac réng tri thuc chinh 1a nén
méng viing chac dé con ngudi va xa hoi
vuon 1én. Hinh déng thap hudng cao tugng
trung cho khat vong chinh phyc nhiing dinh
cao mdi, cho tinh than hoc tap khéng ngung,

dac biét trong b&i canh tri thuc dang trg
thanh ngudn Iyc quan trong nhét cla phat
trién bén vung. ‘

Khong pho truong bang am thanh hay
sic mau ryc rd, gian hang cua NXBGDVN
gay &n tuong bdi chiéu sau tri thdc, sy tinh
t& trong thiét k€ va thong diép gido dyc
dugc truyén tai mot céch lang I8 nhung bén
bi. Y ngha &y cang tr8 nén sau sac khi dugc
dat trong tu tudng cla Cha tich H& Chi Minh,
Nguoi tung viét: "M6t nam khdi déu ti mua
xuédn. Mgt doi khdi ddu tu tudi tré. Tudi tré Ia
mua xuén cua xa héi".

San phdm ndi bat nhat tai gian trung bay
ca NXBGDVN I3 bd sach gido khoa K&t néi
tri thic voi cudc sdng - bd sach vua duge
B6 Gido dyc va Dao tao lya chon sl dung
théng nh&t trén pham vi ca nudc theo
Chudng trinh gido duc phd thdng 2018, bat
dau tU nam hoc 2026-2027. Viéc trién khai
déng bd moét bd sach gido khoa trén toan
quéc khdng chi khdng dinh chat lugng noi
dung, tinh khoa hoc va su pham, ma con
cho thdy dinh hudng nhat quan trong ddi
mdi gido dyc: dua tri thifc nha trudng gan
chat han véi thyc tién ddi séng.

Theo mét s6 khach hang la gido vién va
phy huynh tham quan gian hang, Két néi tri
thic vdi cudc sdng khdng chi 1a mét bd sach
hoc tap, ma con 1a cach tiép can mdi trong
gido dyc phd théng, hudng hoc sinh dén tu
duy Ung dyng, nang lyc giai quyét van dé va
kha nang thich (ng véi b8i canh xa hoi hién
dai. Viéc by sach dugc trung bay ndi bat tai
hoi chg cling 1a théng diép cho thdy gido
duc 1udn gilr vai trd trung tam trong chién
luge phat trién con ngusi va quéc gia.

BAN TRUYEN THONG
(Nha xudt ban Gido dyc Viét Nam)
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" UNG DUNG CUA DINH LY vma
DE GIAI MDT SD DANG TUAN
"LIEN OUAN DEN PHUONG THINH BAC HAI

: 'NGUYEN CONG CHUAN
{6 THP.T chuyén Dai hoc Vinh, Nghé An) /

Trong ki thi chon hoc sinh gioi cap tinh 16p 9, ki
thi tuyén sinh vao lorp 10 chuyén va khéng
chuyén nhitng ndm gan day thudng xuit hién bai
toan khai thac img dung dinh li Viéte ctia phuong
trinh bac hai. Dé gitp cic em lop 9 6n tip va
chuin bj tét cho céc ki thi ndy, bai viét nay xin
gi6i thidu mot sd dang toan thudng gap vé phuong
trinh bac hai sit dyng dinh 1i Viéte d¢ giai.

Xin nhac lai kién thirc co ban sau:

S6 thuc xp dugc goi la nghiém cia phuong trinh
ax’ +bx+c=0 (a#0) néu ax? +bx, +c=0.

Dinh li Viéte: Néu phuong trinh ax® +bx+c¢=0
X +x, =——
(a#0) c6 hai nghiém x,,x, thi Ay
X% ==
. a
Sau day ]a mot so dang toan thuong gap:
1. Tinh gid tri bidu thirc lién quan dén cic
nghiém cia phuong trinh béc hai
1.1. Tinh gi4 tri biéu thic d6i ximg cia cic
nghiém
Bai 1 (D& thi tuyén sinh vao 16p 10, nim hoc
2021-2022, S¢ GD&DT Nghé An). ;
Cho phuong trinh x2 —12x+4=0 co hai nghiém
a’uo‘ng phan biét x,,x,. Khong giai phwong trinh,
hay tinh g:a tri biéu thirc P = xl %
NEEY
'Lt‘ri gidi, Theo gié thiét, PT x> -12x+4=0 co
hai nghiém duong phan biét x;,x,.
: AP g X +xy =12

Ap dung dinh li Viéte ta cé: {x#z i

o A=A = (x4 x ) — 233, =127 22,4136

B= i+ = (4 + s

= Jn 4% 2y =\12+2J4 =4,
A 136

Do do: P=—=—=134.
B 4

Bai 2 (Dé thi tuyén sinh vio 16p 10, nim hoc
2022-2023, So GD&DT Nghé An).
Cho phiwong trinh x* +3x—1=0 c6 hai nghi¢m

phdn biét x,,x,. Khong gidai phwong trinh, hay

3|r[ X,

']
r, 7 rlx,

tinh gia tri biéu thirc T =

Loi gidi. Theo gia thiét, PT x* +3x—1=0 c6 hai
nghiém phén biét x,x,.

i et e ooy =-3
Ap dung dinh li Viéte ta co:

XX, =—

. Suy ra:

A=3|x, ﬂx2|=3\/(xl —;2)2 =3\/(x, +ch)2

=3(-3)} - 4.(-1) = 3J13.

B 5on Aonng 2ol (Jc:l + xz) = (—1).(—3) =3.

—4xx,

Vay T=%=#=\/ﬁ_

Bai 3. Cho phiong irinh x* — 35120 6 hqi
nghiém phdn biét x,,x,. Khong giai phwong trinh,
hay tinh gid tri cdc biéu thire:

A= +x3; B=x} +x3; C=x +x.
Léi gigi. Theo gia thiét, PT x> —=3x=1=0 c6 hai
nghiém phan biét x,,x,. Ap dung dinh li Viéte ta

, X t+x,=3
ch: < . Suyra:
M=

A=xt+x =(xl +x2)2 —2xx, =3 =2.(-1) =11
B=Jc13 +x§ =(x1 +x2)3 —BJ'c,xz(x1 +x,_)

=3’ -3.(-1).3=36.
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Dodé: 4B=(xf +x3)(x) +)

= -5.|. -3 2.3 .2
A +x; T + Ny = C+.\'|2.1‘22 (.\‘] + X, )
5 — .5 _S
Suy ra: ( =X +x = AB -‘.ll_‘_g (-"l } _‘.2)

=11.36-(-1)>.3=2393.
Bai 4. (Dé thi tuyén sinh vio 16p 10 chuyén
Todn, nam hoc 2025-2026, S¢ GD&DT Ninh
Thudn) Cho phwong trinh bic hai x* -x-1=0
co hai nghiém phan bict N.Xy. Khong giat
phuong trinh, hay tinh gia tri bicu thire
2023 2023

<+

S== a2
% T o £

Loi gigi. Theo gia thiét PT x* —x—1=0 co6 hai
nghiém phan biét x;,x,. Ap dung dinh li Viéte ta

T (BT
co: . Tir do suy ra:
X]J.‘2 =_]

A=x + 33 =(x +x,) =355 (x +x,)
=P -3(-1).1=4.
B=xi{+x] ~—-(xl2 +x§)2 - 2xlx3
=[x + %) 233 ]2 WX
=[2-2(-1)] -2(-1) =7.
AB =(xf +x§)(x;‘ +x§') =x/ +x; +02 (3 +x,).
Suyra: x{ +x; = AB-xx3(x +x,)
=4.7-(-1).1=29,

7 7
023 2023(x] +x])+14.2023
Viy: 522023, 2023 (x +)

4T G+T &g +7(x] +x])+49
| 2023.29+14.2023 86989
(-1) +7.29+49 251

Bai 5. Cho phwong trinh_ bdc hai <4 1=0
co hai nghiém dwong phdn bi¢t x,,x,. Khong giai
phuong trinh, hdy tinh gia tri biéu thirc
1 - 1
- + e
\/xlz —6x, +2 \/xzz ~6x, +2

TOAN HOC
2
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Ldi gidi. Theo gid thiét, PT biic hai da cho ¢4 by
nghi¢m duong phéin bigt x;,%3.
X t+x = 7

Ap dyng dinh li Vidte ta co: {x;-"z "

Do x, la nghi¢m cia PT x* =7x+1=0 nén

x} =7x +1=0 hay X =6x +2=x +1.

Tuong ty ta c6: x; —6x; +2=x; +1. Do dé:

1
+

2
] 1 |
3 ’ SEETIR AR
x +l yx+l (\/3‘1"'] \l-"z'*‘lJ

1 l 2
e o +
\/:+1+.\-2+1 J 1) (x, +1)

X +x+2 2
= = +

XX+ X+ +] Jx]xz +X+x, +1
_\[7+2 i g 04

137 1., LT Ad i 35

A=

1.2. Tinh gid tri biéu thirc khdng dbi ximg cia
cic nghi¢m

Véi dang todn ndy, ta vira st dung dinh li Viéte,
vira khai thic thém gia t!‘liét pghi'ém cua p‘huomg
trinh bdc hai tim céch bién doi biéu thirc vé dang
ddi ximg cta cc nghiém dé tinh. Sau diy 1a mét
s6 vi dy minh hoa:

Bai 6. Biét pheong trinh x* =3x+1=0 ¢6 hai
nghiém phdan bi¢t x|, x,. Khong giai phwong trinh,

2
|X|~ - 3,‘-2 + ]|

L1 gidi. Theo gia thiét, PT x? —=3x+1=0 c6 hai
nghi¢m phén biét x,,x,. Ap dung dinh li Viéte ta

hay tinh gid tri biéu thirc P =

6' x1+x2=3 L 22
co: At Do x la nghiém ?ﬁ“-. PT

X -3x41=0 nén X -3x,+1=0  hay
Xt = 3x, ~1. Tir dé suy ra;

A=|xt -3x, +,l| =[3x = 1-3x, +1| =3|x - x,|

= S,J(x] =% )2 = 3\/(.r| + X, )2 - 4x,x,

‘ﬁ
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=33 -4 =35,
B:-"l\/;*‘m:\/EJ“m
=335 =1)—x, +/8x, =3 = 8x 3 +,8x, 3.

6-+2,/(8x ~3)(8x, - 3)

Suy ra: B* =8(x, +x,) -

=8(x +x;) = 6+2,/64x,x, —24(x; +x,)+9

=8.3-6+2v64.1-24.3+9 =20.

A 35 3
s 2

Bai 7. Cho phuong trinh x* +4x-3=0 c6 hai

Suyra B= "\/—(v1B>O) Viy P—

nghiém x,.x,. Khong giai phwong trinh, hay tinh
—x (3% +12).

gid tri biéu thire A= ‘x, = X5
Léi gidi. Do phuong trinh x* +4x-3=0 c6 hai
nghiém phan biét x,,x,, ap dung dinh li Viéte ta

i x+x,=—4
co:

. Do x; 1a nghiém cua PT béc

hai d3 cho nén x{ +4x, —3=0 hay Xt +4x =3.

Suyra: 4=|x —x|-x(3x +12)

(x —xz)2 —B(xf + 4xl)

=\/(;1 +x, )2 —4xx; —3.3
= J(~4) —4(-3) =9=2V7 -9.

Bai 8. (D& thi tuyén sinh vao 16p 10, nim hoc
2025-2026, S GD&DT Ngh¢ An) Cho phirong

trinh x> —3x+1=0 c6 hai nghiém dwong x,x,.

Khong gidi phuong trinh, hdy tinh gid tri biéu
|7x2 —3x12|

thifc 'P=—r— ;
X + X3 + X%

Léi gigi. Do PT x> -3x+1=0 c6 hai nghi¢m
phén biét x,,x;, ap dung dinh 1i Viéte ta c6:

X +X,=3
x]xz =1 ,

Do x la nghiém cua PT';2—§x+]=0 nén

xt —3x +1=0 hay x’ =3x —1.i Suyra: ,

=[7x, = 3| =7, - 3(3x - 1)

=|7x, = 9% +3|=[Txy +3-x f8xf|

=[8x, —Bx| =8\/(—;:,T,:)2

_8f( + %) —dnx, =8YF -4 =85,
B=x+xl+xu=(x+x) —xx, =3 -1=8.

A 85 Js.

Vi P——z-——
¥ B

Bai 9. (D& thi tuyén sinh vao lép 10, nim hoc
2025-2026, S& GD&DPT Hai Duwong) Cho

phwong  trinh 2x*—10x+3=0 co hai nghiém
X, X, VOi x> x,. Khong gidi phwong trinh, hdy

J24x, =5 +2x, + 2026

25-2x —8x,

tinh gid tri biéu thic T =

Léi gidi. Do PT da cho ¢ hai nghiém x,x,, ap
X +x,=3
dung dinh li Viéte ta co: 3

2
x, >0,x, >0. Do x 1a nghiém cua PT bac hai

. Suy ra

nén 4x? —20x, +6=0 hay
4x? +4x +1=24x —5 hay (2x +1)" =24x 5.
Suyra: A=.[24x —5+2x, +2026
= (25 1) + 2%, + 2026 =2(x; +x;) +2027
= 2.5+2027 =2037.
B=25-2x —8x,=5(5-x,)-2x - 3x2

=5x —2x - 3%, =?_:(x1 —x,)=3y/(x 2%

=3\/(x, +x,)" —4xx, =3‘/52 —4.—;— =3419.

A _2037 67919

B 39, 19

Bai 10. (D2 thi tuyén sinh vio 16p 10, nim hoc
2025-2026, So GD&DT Nam Dinh) Cho phirong

Vay T =

trinh x* +9x+2= D co hai nghiém dm phdn biét
X,,%;. Khong gidi phuong trinh, hay tinh gia tri

bidu thire M = [—13x, +2 ~ x.

TOAN HOC
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Loi gigi. Do PTx? +9x+2=0 c6 hai nghi¢m

, : i X + X ==9
Xy.X,, dp dung dinh li Viéte ta cé: ,
XXy =

Lai do x, 1a nghiém cua PT bic hai nén

‘f +9x;, +2=0 hay .\f —4x, +4=-13x; +2 hay
(x=2)" =—13x, +2.

Suyra: M = /-13x,+2 —x, =/(x, —2)2 - X,

=2—(x+x,)=2-(-9) =1L

1.3. Nhin biét hai so thuc cho trude la hai
nghiém ciia mdt phrong trinh bic hai, sau do
sir dung dinh li Viéte dé gidi quyét yéu cau bai
todn
Bai 11 (Dé thi tuyén sinh vao 16p 10 chuyén,
nim hoc 2025-2026, So GD&DT Pha Yén). Biet
la cdc s6 thuwc thoa man diéu kién
=0. 3b° +6b+2=0 va ab#1.
Khéng tinh gid tri a va b, hay tinh gia tri biéu thirc
6075b°
) 3-
20ab” +(ab+1)

L
a va 0

Y e o -
L3 +04 +)

Léi gidi. Vi sb thuc a théa min 2a° +6a+3=0
pén a 12 mét nghiém cua PT

22 +6x+3=0 (1)
Vi so thuc b théa min 3> +6b+2=0, suy ra

2

1 1 1

0. ddotaco 2| —| +6.—|+3=0 hay —
b=0. Do d6 ta co (b) [b) y b
la mot nghiém cia PT(1). Lai do ab#1 hay

a :t-;- nén a, 12 hai nghi¢m cta PT(1).

-3

]

o
+

|-

Ap dung dinh li Viéte ta cé:

0w

1
a.—
b
6075

= 7 ] ’
20%4[a+L
b +(“ b)

= 2025.

6075h
20ab? +(ab+1)"

Suyra: P=
6075
3 3
0. +(-3
2 z +(-3)

4 T?ﬂ{“uggg S6 685 (3-2026)

Rai 12. Tinh gid (r bicu thic

P:(z_ﬁ)7 +(2-+J§)7.

Loi gidi. Dat X, =2 _B, 5, =243,

Ta co {x, pee :4, suy ra x,x; la hai nghiém

xx, =1
cia PT x2—4x+1=0. Bai toan dugc phat bidy
lai: Cho x,,x; 1a hai nghiém cua phuong trinh

(! —4x+1=0. Hay tinh gia tri biéu thie

P= x, +x,_
Giai tuong tur bai 4, ta dugc két qua P 10084.

2. Tim tham <& m dé ciac nghiém cia phuong
trinh bic hai théa min diéu kién cho trudc
3.1. Tim tham s m dé phuong trinh bic hai cé
hai nghiém théa min ding thirc doi xing cia
cdac nghiém
Bai 13 (D& thi tuyén sinh vao 16p 10 chuyén
Toan, nim hoc 2025-2026, S¢ GD&DT Tuyén
Quang). Cho phicong trinh

X —(m +1)x+m—-4=0 (m la tham s0).
Tim tdt cd cdc gid tri ciia m dé phirong trinh co

hai nghiém phdn biét x,,x, thoa man
(xl2 < rax; m)(

Léi gidgi. Diéu kién dé PT c6 hai nghiém phan biét

XisXp 14: A~—-(m+1)2 ~4(m —4) =m? -2m+17

—mx; + m) ¥

=(m-1)* +16 >0 ding véi Vm.
Vi x 1a nghiém cta PT di cho nén
X —(m+1)x +m-4=0
hay x —mx +m=x +4,
Tuong ty ta cé: x3 —mx,+m = X, +4.
Tir gia tlhiét bai todn ta duge (x, +4)(.’c2 +4) =2
hay xx; +4(x +x,)+14=0,

Theo dinh If Vidte ta co: J M1+ 2 =M +1
Xx;=m-4

Suy ra m—-4+4(m+1)+14=0 hay Sm+14=0.

Gidi phwong trinh ndy ta dwge m = :—-l-‘-‘—
5

ik
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Viy gid tri cin tim 1a m= 214
5

Bai 14 (D¢ thi tuyén sinh vao lop 10, truong

PTNK, TP. Ho Chij Minh, nim hoe 202-2026,
hé¢ khéng chuyén).

;
R L , % Y
2T =2x=m=0 ¢6 hai nghi¢m phan biét x,,x,

thoa man \fm +2x; ~ \,

Loi gidi. Diéu kién d& PT hai nghiém phan biét

Tim m dé phcong  trinh

m+2x, —x

X% 18 A'=142m >0 hay m >—%.

Vi x, 12 nghiém cua PT bac hai di cho nén:
2
2xi =2x,—=m=0 hay m+ 2% —xl2 zx,z.
Tuong t ta co: m+2x, — x; =x2.
Do do tir gia thiét bai toan ta duoc:
|xl| +|x2| =2 hay x% +x2 + 2|xlx2| =4
b 2
ay (x, + x,) = 2xx, + 2|x1x2| =4,
xl + x2 :1
Theo dinh li Viéte ta co: - -
Mg =

2
Suy ra 1+m+|m|=4 hay m+|ml=
3

Giai phuong trinh nay ta dugc m =3 Déi chiéu

véi didu kién ta duoc gia tri cAn tim 14 m ==

Bai 15. (D& thi tuyén sinh vao l6p 10 chuyén
Todn, nim hoc 2025-2026, S& GD&PT Binh

Duwong) Cho phirong trinh 8x? ~8x+m’ +1=0

(m la tham s6). Tim tat ca cdc gia tri cia m dé

phirong trinh cé hai nghiém x,, x, thoa man

4 4 - 1.3 3
X —X =X — X,

L gidi. Didu kién dé PT c6 hai nghiém x;,x, 1a:
A'=16—8(m2+1)=8(1—m2).>_0
hay -1<m<l.

Ap dung dinh li Viéte ta co: ity
- XXy =

>0
Suy ra xl > 0 x;_ >0.Gia thlet bai todn duqc viét lal

- S(x, - xf)—S(xz - xi) (1)

Vi x, 12 nghiém cua PT da cho nén

8x; —8xl+m +1= 0

hay S(x, —x[‘,) (m +1)x1
Tuong tur ta co: 8()(’21 —xg)=—(m -Fl)xz.

Do do tir (1) ta dugce —(m2 +1)xl2 =—(m2 +1)'x§

hay x =x; hay x=x Suy ra
A'=8(1—mz):0 hay m=-1 hodac m=1.

Vaycactri m cantimla m=-1,m=1.

2.2. Tim tham s6 m @¢ phuong trinh béc hai c’(')
hai nghiém théa min dang thirc khéng doi
xirng cua cic nghiém
Bai 16. Tim m dé phuong trinh
X —(m+2)x+2m=0
o hai nghiém phan biét x,.x; sao cho
Xt +(m+2)x, =12.
Loi gidi. Didu kién dé PT c6 hai nghiém phan biét
Xp,x, la Az(m+2):Z —8m =(m—2)2 >0 hay
m#2. Vi x| la nghiém ctia PT di cho nén:
g (m+ 2)x1+2m =0 hay x12 = (m + 2)x1—2m.
Do d6 tir gia thiét bai toan ta dugc:
(m+2)x,—2m+(m+2)x, =12
hay (m+2)(x1 +x,)—2m—12=0.

Theo dinh Ii Viéte ta c6: X +x, =m+2. Suyra:
(m+2) ~2m- 1220 hay m?+2m—-8=0.
Giai PT nay ta dugc m =2,m = —4. Déi chiéu véi

diéu kién bai toén ta dugc gla tri ca.n nm m= —4.

Bai 17 (bé thi tuyén sinh vao lcrp 10 chuyén
Toan, nim hqc 2025-2026, S&' GD&DT 'Ninh
Binh). Cho phuong trinh x* —6m.r+iSm—§ =40I
(m la tham s0). Tim tat cd cdc giii tri clia m d@é
phwong trinh ¢6 hai nghiém phan biét X, X, thoa

man (.\',3 —4mx, +18m —'6)(?.“1.\'2 + 3) =2m+9.

Léi gidi. Diéu ki¢n d& PT c6 hai nghiém phan biét
X,x, 1a

TOAN HOC
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A'=9m? ~18m +9= 9(m- l)2 >0 hay m#1.
Vi x; 1 nghiém ctia PT di cho nén
rlz —6mx; +18m-9=0
hay x,z —4mx; +18m—6=2mx, +3.
Do d6 tir gia thiét bai todn ta dugc:
(mel + 3)(21nx2 + 3) =2m+9
hay 4m’xx, + 6m(x +x,)—2m=0.

Theo dinh I Viéte ta c6: {0 T2 ="
xx, =18m-9

Suyra:  4m’(18m—9)+36m? —2m =0

hay 2m (3 6m* — 1) =0,

4 = —

Giai PT ta duoc: m=——:§ m=0, m= ]
D6i chiéu voi didu kién ta dugc céc gia trj cin tim

m=—— m=0, m=—
6

Bai 18 (D& minh hoa thi tuyén sinh vao 16p 10,
truong PTNK, TP. H6 Chi Minh, nim hoc
2025-2026). Cho phwong trinh

(m+1)x* =2(m+ 2)x+m—3=0 (m la tham sé).
Tim m=#—1 dé phuwong trinh c6 hai nghiém phan
biét x,,x, thoa man

25 <1)(m +1)x3 = 2mx, + m-5] =10.
Ldi gidgi. Vi m#—1 nén PT da cho 13 PT bic hai.
Diéu kién dé PT c6 hai nghiém phan biét x,,x, la

A =(m+2)" ~(m+1)(m=3)=6m+7>0

hay m> :61 Vi x, 1a nghiém ciia PT @3 cho nén

(m+1)x§ —2(m+2)x,+m-3=0

hay (m+1)x] —2mx, + m—5=2(2x, -1).
Tir gia thiét bai toan ta dugc:
(2% -1)(2x, 1) =

hay 2x,% —(x +x,)-2=0.
2(m+2
Theo dinh li Viéte ta co: _ ;’f.‘!'l
XX, = i i
m+l

TOAN HOC
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2(111—3)_M_2=0

— i

Suy ra: 5 m+1

= _1=0, suyra m=—6 (khong thga
m+1 ; _
min). Vay khong tim duge gia tri m thoa min

yéu chu bai toan.

hay

3. Tim tham s6 m dé biéu thic lién quan dén
cic nghi¢m cia phuorng trinh bic hai dat gi4 trj
16 nhat, gid trj nho nhat

Bai 19 (Dé thi tuyén sinh vao 16p 10, nim hoc
2025-2026, S& GD&DT Cao Biing). Cho phitong
wrinh x% —mx—3=0 (véi m la tham s6). Tim m @é
phurong trinh ¢ hai nghiém phan bi¢t x,,x, sao
2(x +x,)+5

dat gia tri Iom nhat.
X3 + mx,

cho H =
s xlxz

Léi gidi. Diéu kién dé PT c6 hai nghiém phan biét

x;,%5 1a A'=m? +12> 0 ding véi moi m.

Vi x, la nghiém cia PT x* =mx=3=0 nén
—mx, —3=0 hay x = mx, +3.

Do dé biéu thitc H dwoc viét lai 14:

2(x, +x,)+5

H= :
m(x +x,)—xx;, +3

. by + =
Theo dinh li Viéte ta co: St
2m+5
m-+6
2

=1“(m—1)
m +6
Déu bing xay ra khi m=1.

Vay H dat gia trj 1én nhat khi m=1.

Suyra: H =

:1_m2—2m+1
m? +6

<1, Vm.

Bai 20.'Cho phirong trinh x* —(m+2)x-1=0

(voi m la tham s6). Tim m dé phuong trinh c6 hai
nghiém phén biét

=|x2 : . §=h o ]
P= |x2 —me, - 2x - I| dat gid trj nho nhdt.

X,X, sao  cho
Lr)‘l guu Dleu kién dé PT co hai nghi¢m phan bxet

xl,xz la A'= (m+2) +4>0 dungVO‘lle m.
Vi x, 13 nghlq:m cua PT da cho nén

o
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X3 =(m+2)x, -1=0 hay x3 —mx, = 2x, +1.
Do d6 biéu thire P duge viét lai 1a

P=I2x2 +l—2_\'l _ll = 2|I2 _'\-ll

= 2\/(.1‘2 -x )2 = 2J(A‘I +x, )2 —4xx,.

X +x,=m+2

Theo dinh li Viéte ta co: {
XX, =-1

Suyra P=2,/(m+ 2)2 +4>4,Ym.

Déu bang xay ra khi m=-2.

Vay P dat gia tri nho nhat khi m =-2.

Bai 21. Tim diéu kién ciia m dé phwong trinh

5x?=2x—=m=0 cb hai nghiém phin biét x,,x,

sao cho biéu thirc

T= \/m +2x - X + \/m +2x, —x2

dat gia tri nho nhat.

Léi gidi. Diéu kién dé PT c6 hai nghiém phén biét
x,.x, 1a A'=1+5m>0 hay m >—§.
Vi x, 12 nghiém cia PT da cho nén

5xl2 ~2x, —m=0 hay m+2x Tx =dx

. ¥ 2
Tuong ty ta cb: m+2x, —Xx; =4x;.
Do dé biéu thirc T duwoc viét lai la:

T =2|X1!+21x2| T 2(|x1|+|x2|)

= 2\/“7):" +|x2[)2 = 2\/:12'”‘% +2|x2)|

=24/(x + % )2 - 2%, + 2|0 x|

Theo dinh li Viéte ta co: s
XX, =——
1%2 5

Suyra T =2

— g =(-m+m)=—, V.
e 25 5( ) 5

Déu biing xdy ra khi m <0. Két hgp véi diéu kién,
| I
. " (S
suy ra 7 dat gid tr} nho nhat khi z <ms0.

4. Mot s bai tap tw luyén

Bai 1. Cho phuong trinh x> +2x-1=0 c6 hai
nghiém x,,x,. Khong giai phuong trinh, hdy tinh

3. 3V

gid tri biéu thirc M = [L‘;— 4 fg—] :

‘ b AR 4
(Dé thi chon hoc sinh gioi cdp tinh lép 9, ndm hoc
2024-2025, S¢ GD&PT Vinh Long)
Bai 2. Biét phuong trinh bac hai x* +8x-6=0
¢6 hai nghiém x,,x,. Tim tt ca c4c gid tri cia m
2

70 — mx,

théa man =X, +mx;.

X2
(Pé thi tuyén sinh vdo lép 10, nam hoc 2025-
2026, So GD&DT Ha Noi)
Bai 3. Cho phuong trinh x* —5x+3=0 c6 hai
nghiém x,,x,. Khong gidi phuong trinh, hdy tinh
5x,+3  2x3 -5

x, X

gia trj biéu thirc M. =

Bai 4. Cho phuong trinh x*-x-1=0 c6 hai
nghiém x,,x,. Khong giai phuong trinh, hdy tinh

1 1/ 1
—+—

xn+Hl )\ x
(Dé thi tuyén sinh vao lép 10, nam hoc 2024-
2025, S¢ GD&PT Nghé An)
Bai 5. Cho phuong trinh x*> —4x+2=0 ¢ hai
nghiém phéan biét x,x, vd x; >x,. Khong giai
phuong trinh, hdy tinh gid ti biéu thic
x,z + 3x,

gid tri biéu thitc P= (i‘—l +
X

- x; +14x, +3
Bai 6. Cho phuong trinh 2x* +5x—-2=0 ¢6 hai
nghi¢ém x,,x,. Khong gidi phuong trinh, hay tinh
gid trj bidu thire 4= |y, 2|~ fx; +1].
Bai 7. Cho phuong trinh x* =6x+3=0 ¢6 hai
nghi¢m x;,x,. Khong gidi phuong trinh, hiy tinh

\ ,f.\', +1 +,/,\'2 +1

gia trj bidu thirc 4= .
Xp +6x, =35

Bai 8. Cho 'phuong trinh, x* = 7x+2=0 ¢6 hai
nghi¢m p‘h:ﬁn bi¢t x,,x,. Khong gidi phwong trinh,
hily tinh gid trj biéu thirc

G0 - - o
T= \/‘|2 +2x +1+ J?..\-g -x;+11
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(D¢ thi tuyén sinh vao lép 10, nam hoc 2025-
2026, S6 GD&DPT Ha Nam)

Bai 9. Cho phueng trinh x? —5x+2=0 co hai
nghi¢m x,x,. Khéng gidi phwong trinh, hiy tinh
gia tri biéu thirc

A= 1637 +8x,x, + 5x, - 2 + 31,
(Dé thi tuvén sinh vao lop 10, nam hoc 2025-
2026, So GD&DT Lao Cai)
Bai 10. Cho phuong trinh x* —3x+1=0 ¢6 hai
nghiém phén biét x,,x,. Khong giai phuong trinh,

2 X,

hay tinh gia tri biéu thiac P = 3

.T]_l.

.T'; i
(Dé thi tuyén sinh vao I6p 10, ndm hoc 2025-
2026, So GD&DPT Hué)

Bai 11. Cho m>4. Chimg minh ring phwong
tinh x> —mx+4=0 c¢6 hai nghiém phin biét
thoa

X x, +4(mx, —4)" =4m* —64m* +128.

H, X5 man
Bai 12. Cho phuong trinh
x*=2(m=1)x+2m~5=0 (vé6i m 1a tham sd).
a) Tim tat ca cac gi4 tri cia m dé phwong trinh c6
hai nghiém trdi dau.
b) Tim tit ca cac gia trj cia m dé phuong trinh c6
hai nghi¢m phan biét x;,x, sao cho
(x3 —2mx, +2m)(2x, - 5) = 2024.
(Pé thi tuyén sinh vao lop 10, truong THPT
chuyén Lé Hong Phong, Nam Bjnh, nam hoc
2024-2025, vong I)
Bai 13. Tim tit ca céc gi4 trj cda tham s6 m sao
cho phuong trinh x* -2mx-4m~5=0 c6 hai
nghi¢m x,,x, théa min
xt =2(m—1)x +2x, —4m =54+ 2xx,,
Bai 14. Trong mit phing toa d6 Oxy, cho dudng
thing (d):y=x+m (v6i m 1 tham sb) va
parabol (P):y = 2x*. Tim tt c4 chc gik trj ctia m
sao cho dudng thing (d) cit parabol (P) tai hai
diém phan biét c6 hoanh d§ x,,x, thoa min

TOAN HOC
8
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2 2 #
o - [ =4
(Pé thi tuyén sinh vio 10p 10 chuyén, nam hoc

2025-2026, So¢ GD&DT Hing Yén)
BAi 15. Tim m dé cho phuong trinh

2x7 +2mx + m?-2=0
c6 hai nghiém x;,x, sao cho biéu thirc
A=|2xx%, +x +X, —-4| dat gia tri 1om nhit,
Bai 16. Cho phuong trinh ax” +bx+¢=0(a#0)
c6 hai nghiém x;,x, thudc doan [0;2]. Tim gia trj
8a® — 6ab + b’

v A A r
5 a bitu thac P=—75—.
16n nhat i 4a* - 2ab + ac

Bai 17. Cho p la s6 tu nhién khéc 0. Goi x,x, la
hai nghiém cia phuong trinh x* +5px—1=0;
X3, X, 1a hai nghiém cua phuong trinh
x+4 px—1=0.
Chimg minh ring tich
(3 =23 ) (32 =3 ) (o + 35, ) (3 + %)
12 mét s6 chinh phuong.
Bai 18. Biét a,b 1a hai nghiém thuc cua phuong
trinh x> —4x+c¢=0 va —a 1 mot nghiém cua
phuong trinh 11x* —x+2c¢=0 véi ¢ 1a s thuc
khac khong. Tinh gia trj bidu thic
a2025 +b2025 +C2025
(Dé thi tuyén sinh vdo I6p 10 chuyén, ndm hoc
2025-2026, S¢ GD&DT TP. H6 Chi Minh)
Bai 19. Tim tit ca cdc gia tj m nguyén dé
phuong trinh
2 7
x*=2(m=3)x+m’ —4m-6=0 (m 1A tham s6)
X +x; -4
.\‘1 + .\'2

c6 hai nghi¢m x,x, sao cho P=

nhiin gid trj nguyén,

4 ’
(Dé thi tuyén sinh vao lop 10 THPT chuyén Hing
Vieang, Phii Tho, nim hoe 2025-2026)

Bl 20. Biét a,b 12 hai nghiem cia phuong trinh

2
X +px+1=0; ¢, d 1A hai nghiém cta phuong

trinh x* + qx 42 =0, Chirng minh ring
(b-—c)(b—a) = pq - 6.

d
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HUONG DAN GIAI BE THI CHON HQC SINH GIOI
LOP 9 THANH PHO HA NOI
Nam hoc 2025-2026

Bai L. 1) Giai plucong trinh x4+ 45— x =9,

2) Cho a, b, ¢ la cdc s6 thuc doi maot khde nhau
thoa man: (@ +1)(b+c) = (b* +1)(c+a) =-10.
Tinh gia tri cua biéu thire:
P=(a+b)b+c)c+a).

HD-Loi giai.
1) iéu kién xac dinh: x < 5. Khi dé:

1 +45-x=9=9-x=4/5_x

& (9-x)7 =(45-x)’

& x° —18x+81=80-16x

< x*=2x+1=0. Suyra x=1.
Vay phuong trinh c¢6 nghiém 1a x=1.
2) Bién dbi dugc: (a—b)(ab+bc+ca—1)=0.
Vi azb nén ab+bc+ca=1. Do do:
P=(a+b)(a+c)(b+c) =(a2 +1)(b+c) =-10.

Bai II. 1) Mot tiém bdanh ngot du dinh san xudt
hai loai banh cho mét don hang. Luong ducng
cén cho méi chiéc banh loai 1 va logi 1 ldn heot la
40 g va 60 g. Loi nhudn thu dugc khi bén mbi
chiéc banh logi 1 va loai 11 lan leot Id 12 nghin
dong va 15 nghin déng. Biét rang tiém chi con 14
kg dwcng dé lam bdnh va tiém phai lam it nhdt 80
chiéc banh loai 1 va 100 chiéc banh loai 1I. Hoi
tiém nén lam bao nhieu chiéc banh maéi loai aé lgi
nhudn thu duge la lon nhaf?

2) Cho cdc sé nguyén duong a, b, ¢ thoa man
at_6b' =1 va a*+4ab+4b’ =1lc+1. Chimg

minh ¢ chia hét cho 40.

HDG.
1) Goi x va y l4n lugt Id s6 bénh loai I va logi II

can lam (xe N,y e N).

Loi nhugin: P=12x+15y (nghin déng).

Theo d& bai ta co: x=80;y2100 vai

40x + 60y < 14000 hay 2x +3y < 700.
Taco P=6(2x+3y)-3y <6.700—3.100 = 3900.
Gi4 tri 16n nhit cia P 1a 3900 nghin ddng, dat
dugc khi x =200; y =100. |

Viy tiém banh nén lam 200 chiéc banh loai I va
100 chiéc banh loai II d lgi nhuan thu dugc 14 16n
nhit. '

2) Nhin xét. Mot s chinh phuong khi chia cho 5,
cho 8 chi nhan mét trong cac sé du 0, 1, 4.

Vi a* =1+6b* nén o’ 14 s6 chinh phuong l€, suy
fa a® chia & dif 1.

Din dén b 1a s6 chin nén (a® +4ab+4b* 1) 8, tir
do c:8.

Vi a®-6b% =1, xét s6 du cia a’ va b* khi chia

cho 5, ta chi co hai truong hop:

‘Truong hop 1: a:5 va b* chia 5 du 4.

Khi d6 (a® +4ab+4b* 1)} 5, nén c: 5.

Trudng hop 2: b:5 va a* chia S du 1.

Tuong tu trudmg hgp 1, suyra ¢ : 5.

Viy c: 40. & g wmod ok VT il
Bai ITL. Véi a, b, ¢ ld cdc 56 thiec khéng dm thoa

méin a+b+c=\, tim gid, tri lén nhdt va gia tri

] A . 1 ,
nho nhat cua bieu thiec:. . 0 1 1 nod

P a(l—b)+b(l—*c)+-c(l~a)-
) 3=b . 3-¢

“3—‘0

HDG. * Tim gié trj 16n nhét cia biéu thic P,
Tir gia thiét suy'ra: 0<a<L0€b<0<c <],

TOAN HOC
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Ta cé: 3—a22:Msla(l—b).
3-a 2

TUUng tr:

b(l-c) _1 c(l-a
L
. 1 1 1
Suyra: P<—q(1- Ehil= 2
2“(1 b)+2b(] c)+2c(l a)
|

1
=—(a+b+c—ab—bc—ca)s—.l=-l—.
2 37 o2

Vay gid tri 16n nhit cia P I % khi

(a;b;c) - (];O;O) va cac hoan vij.
* Tim gi4 trj nho nhét cua biéu thirc P.
Taco: 64a—(3-a)(27a-1)=27a* -18a+3
23(3a =ha0 = 2 3 272Z]
3-a 64
b 5 27b-1 ¢ S 27(‘—].

Tuong ty, ta co: :
. 3-b 64 3-c¢ 64

Tirdé P> é[(27a ~1)(1-b)+(276-1)(1 - ¢)

+(27c-1)(1-a)].

Ma c:.rb+bc+cas-:l¥(¢r+b+r:)2 =%, do dé:

Pai-(25—9)=-1-.
64 a
Viéy gié trj nhé hdt cia P 12 % Kkhi:
1

a=b=c=-.

3

Baii IV. Cho tam gidc nhon ABC (4B < AC), cac
dwong cao AD, BE, CF dong quy tai diém H.

1) Goi I la trung diém cia doan thing BC. Chimg
minh bon diém D, F, E, I cung thugc mét duong

tron.

2) Puong thing DF cdt dwong thang BH tai diem
K. Goi L la diém déi ximg voi diém K qua diém H.
Goi P la giao diém ctia dwong thang IE va duong

TOANHOC
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thang CH. Chimg minh diong thdng LP song

song voi duong thang HI.

Duwong thang qua diém B va vuong goc véi AR

3 A :
) ctia doan thang BE tai diém

cat dwong trung 7 s
G. Goi Q la diém doi xung vol diem D qua diém
EGC.

H. Chimg minh EQL =

HDG. . ‘
1) Chimg minh bén diém D,F,E,I ciung thuge

mdt duong tron.

B e C
Goi J 14 trung diém cua doan AH. Chimg minh
duge JE L El. Suyra E thugc dudng tron duong
kinh 1J.

Twong ty, chira F thugc duong tron dudmg kinh
i,

Ti AD L BC,chira D thugc duong tron dudmg
kinh 1J.

Do d6 cic diém D, F,E,I cing thuc dudng trdn
dudmg kinh 1J.

2) Chimg minh LP song song HI.

Chi ra EFH =CBH =CFD= FC 14 tia phin

gidc cua EJTF-'E)=>FK=HK= HL,
FE HE HE

Chira EFD =2CBH = CIE.

Chira FEH = BCH = AEFK » ACIP

Y
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Do do: £l-’—zil.\_".—[}:,

HE  FE - 1C 5 = LPUHI.

A

3) Chimg minh EQL = EGC.

A L
E
o
F
K P
B\‘--.J I (o

G
Goi IG cit CH tai T.Chira TC=GB=GE, ti
d6 suy ra ECGT la hinh thang can.
Chi ra EGC = ETC.
Ta co: ﬁ=@=ﬁ—‘§?{=1{‘5—ﬁ;

PIT = BIT =90° - IBE = BHD

PT KD
H = — = —,
= APTI © AKDH = —0 =~
T e A /R
PI HL KH ~PT KD
QLDK 14 hinh binh hanh = QL = KD
EP_EL
PT QL

Ma TPl = DKH => EPT = FKH => EPT = ELQ
= AEPT © AELQ.

Tir do suy ra Eaf, = EGC.

Bai V. 1) Tim tdt cd sé nguyén 16 p, q dé

pg+p+4 va pg+q+4 dong thoi la cdc 50

chinh phirong.

2) Hai ban An va Binh ciing nhau tiét kiém tién dé

uing hg nguoi nghéo. Biét rang hai ban bdt dau

tiét kiém vao cung mét ngdy. Sau 365 ngdy, moi

ban déu tiét kiém dwgc mét triu dong. Chimg

minh trong 365 ngay noi trén, ton tai 183 ngay

ma tong so tién tiét kiém cia moi ban trong 183

ngay dé khéng nhé hon 500000 dong.

Lai giai.

1) Do vai trdo cia p,q nhu nhau nén ta gia su

p2q. Pt pg+p+4=a’(aeN’),

:>p(q+1)=a2 —4=(a—2)(a+2)

= (a-2):p hoic (a+2)ip.

Trudmghop 1: (@a-2) p=a-2=kp(keN")

=>a+2=qT+]=kp+4=>q>p (loai).

Truomg hop 2: (a+2)ip=a+2=kp(keN")
:’a—2=i’:—l=kp—4 :>q=k2p—4k—l.

Mi k’p—dk—1=q<p
= 4k +12 p(k* -1) 2 2(k* -1)
= 2k* -4k-320=>k<2.
*Néuk=1thi g=p-5=(piq)=(7:2)
= pq +q +4=20(loai).
Néu k=2 thi g=4p-9.
Vig< p=3p<9=>p<3=>(pig)=(33).

Két lugn: p=g=3.
(Xem tiép trang 13)

TOANH
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P

DE THI HOC SINH G101 TOAN 9 Tl

NH THANH HOA

N:iim hoc 2025 - 2026

Thoi gian lam bai: 150 phut

Bai 1 (2,0 diém) Rt gon biéu thirc:

i = .\-+2\/§+4+,\‘+2\/§+1
xJx -8

x—1

(3Jx-5 2Jx+10
[ Jr-2 +x+6\[;+5]
vol x> 0;x #1,3,4.
Bai 2 (2,0 diém) Cho da thirc
P(x)=x"+6x" +ax+b voia, b 1a cic sb hitu ti
thoa mian P(1—+/3)=0. Tinh gi4 tri cua bidu

thire:
0=17.P(3) +12.P(2) +2025(a + b + 35)>"* + 54.

Ciu 3 (2,0 diém) Giai hé phuong trinh:

yix=2 +y?=x-1
3px—2-2Jx-2)2y-1) =x-2y

Cau 4 (2,0 diém) Goi X 14 tap hop céc sb tr nhién
¢6 5 chit sé phan biét dugc lap tir cic chir s6 1; 2;
3; 4; 5. Chon ngiu nhién mot phan tir cia X. Tinh
x4c suat dé phan tir d6 13 mot s6 nho hon 45000.
Ciu 5 (2,0 diém) Chimg minh ring néu cac s tyr
nhién a, b, cthoa min ab® +b=(a+1)c’ +cthi
ab+ac+1 1a s6 chinh phuong.

Ciu 6 (1,5 diém) Ba xe & t cing xuit phit tir dja
diém A dén dja diém B. M3i gio, xe thir nhdt di
dugc nhiéu hon xe thir hai 15 km, nhiéu hon xe
thir ba 5 km. Biét ring xe thir hai dén B chim hon

xe thir nhit 28 phat, chim hon xe thir ba 20 phit,
Tim tbe o timg xe (xem nhu toc d) timg xe 1

khong dbi trong suét hanh trinh).

Cau 7 (1.5 diém) Hai bé c4 hinh tron lan lugt ¢

tam A4, ban kinh 7 =10m va tdm B, bén kinj
r,=20m, AB=60m, 0 gan mot con kénh ¢6 by
1 mot duéng thing d song song v&i AB. Khoing
chch tir A, B dén bo kénh 12 40 m. Ngudi ta cén
chon mét vi tri M trén bo kénh dé lip may bom
nurée dén hai bé. Cac ong din nudec MN, MP 1a
cac doan thing néi tir M dén mép bé (tham khdo
hinh v&). Hoi téng do dai 2 éng dén nudc nhoé nhat
Ia bao nhiéu (biét ring chénh léch vé d¢ cao cia

cac bé so véi b kénh 1a khong dang ké)?

H M K d

Ciu 8 (4,0 diém) Hinh vudng ABCD c6 O la giao
diém ciia hai dudng chéo, K 1a trung diém cua OB.
Budng tron tim D ban kinh DA va dudng tron
dudng kinh 4B cit nhau tai diém E khac 4. Tia
EO cit AD tai M, cit tia CD tai F.

a) Ching minh: Hai tam gidc DEQ va DBE dong
dang va diém F thugc dudmg tron tam D ban kinh
DA,

b) Chimg minh: O4.4B = 4K 4E va tinh ti 0
OF :
ME’

it

-
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Ciu 9 (15 diém) Cho hinh chiy nhit ABCD, ¢6
AB =60 cm, BC =70 cm, Trén canh AR liy diém

E, trén canh BC lay diém F sao cho AE =20 cm,
BF =30 cm. Ciic diém H, G lin lugt di dong trén

cac canh AD, CD. Tim gia trj nho nhat cua tong
EH + HG + GF.

Cau 10 (1,5 diém) Mot ludi 6 vuong kich thudc
12x12, gom 144 § vudng nho bang nhau. T6 mau
moi 6 bai mdt trong ba mau: do, vang, xanh tuy y
sao cho moi 6 duoc t6 boi ding mot mau (hinh vé
minh hoa). Chimg minh ring ton tai it nhat bén &
dugc t6 cing miau nam & bdn géc cia hinh chir

nhat.

— n —— ) -

EERE N ‘,*ﬂ_"fl SR

I S I N R (0 S O SO P

i 1 \ang I o

o

W W R BN S S, sy e —— r_..———
HA VAN NHAN
(GV THCS Hodng Xudn, Hoang Hod, Thanh Hoa)
Gidi thi¢u

% ok ok %k 1*#»*******t********************************************************#*#*******‘!’

HUONG DAN GIAI. .. (Xem tiép trang 11)

2) Chimg minh ton tai 183 ngay (trong 365 ngdy
tiét kiém) ma tong s tién tiét kiém ciia mdi ban
trong 183 ngay dé khong nhé hon 500000 dong.
Xét bai toan tong quat: Néu sau 2n+1 ngay, s6
tién tiét kiém cua hai ban An va Binh lan luot 1a 4
va B thi ton tain+1 ngdy ma tdng sb tién tiét
kiém cua hai ban An va Binh trong n+1 ngay do
lin lugt khong nhé hon g v g.
Ta chimg minh khing dinh trén bing phuong phép
quy nap:

Chimg minh khing dinh ding véi n =1.

Gia sir khing dinh trén ding dén n=k(k21). Ta
chimg minh khing djnh ciing ding vi n =k +1.
Goi sb tién tiét ki¢ém cua hai ban & ngdy thir /

(1<i<2k+3)lan lugt 12 a,vd b,

Cé6 thé gia str sb tién tiét kiém cta ban An tang
din theo ngdy, tirc 13 @, Sa, $ay <. Sy
Truomg hop 1: Néu s tién tiét ki¢m cia Binh la
giam dan theo ngay, tirc la

b 2b,2by ... 25y,
thi ta chon k+2 ngiy: ngdy thir 1, ngay thi 3, ...,
ngay thir 2k +3.
Truong hop 2: Ton tai ngay thit u,v (u<v) sao
cho sb tién cia Binh tuong umg la b, <b,. Xét
2k+1 ngay con lai (khéng tinh ngay thi « va
v). Theo gia thiét quy nap, chon duge k ngay
thoa min d& bai. Sau d6 bd sung ngdy thit v vio
k ngdy ndy ta duge k +1 ngdy cin tim,

TRINH HOAI DUONG
(GV THCS Gidng Vo 2, TP. Ha Ngi)
Gidi thigu

TOAN HOC
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THEO CHUONG TRINH VA SGK M1

. L3t
& s

(Ky 2)

Thidu 8. 7 rong h¢ truc toa dp Oxy, cho tam gidc
ABC vuéng tai A, dinh C(—41), d la dwong phan
gidc frong cia goc A cé phwong trinh
X+v—=5=0. Viés phwong trinh dieong rha:ng BC,
bi¢t dién tich tam gidc ABC bing 24 va toa d
dinh A c6 hoanh dé diwong.

Loi giai. Goi D 1a diém d6i ximg véi diém C qua
dudng thing d, tim dugc D(4;9). Goi 4 13 giao
diém cia duéng thing d vi dudmg tron dudmg
kinh CD, c6 hoanh 46 duong nén ta tim dugc
A(4:;1). Canh 4B di qua 4 va D nén cb phuong
trinh x—-4=0.

A
Taeh: \
AC=8§;
D \ c

AB=2_'SAA£=6_ e
AC
Goi B(4;y),tt AB=6 ¢

ta tim dugc B(4;7)hoic B(4;-5). Do d 1a duong
phan giic trong cia géc 4 nén AB, AD cing
hudng. Suy ra B(4;7).

Thi dy 9. Trong mat phing Oxy, cho duong tron
(C) tam I c¢o hoanh d¢ duong. Puing tron (C) di
qua diém A(-2;3) va liép xtic voi ducng th&'ng
d: x+y+4=0 tgi diém B. Puomg tron (C) cat
dwong thang (d,): 3x+4y —16=0 tai hai diém C
va D sao cho tir giac ABCD la hinh thang ¢6 hai
day la AD va BC, hai duong chéo AC, BD vuong
gdc véi nhau. Tim toa dg cde diém B, C, D,

L gidgi. Do hinh thang 4ABCD nji tiép dudmg tron
tim / nén ABCD 13 hinh thang can, Mgt khéc,
AC LBD1ai P nén APBC vubng cén tai P, do d6

TOAN HOC

14 ' CTusitpe Sd 686 (3-2026)

1B —45°suy ra AIB=90° hay Al //d,.

Dudng tron tim / co ban kinh:
5
=AK =d (A, d|)=—F.
R=AK =d(4,d,) =

Puong thing Al cé phuong trinh x+ y—1=0, djt
I(a;1-a). Theo gid thiét ta co:

Do I c6 hoanh do

duong nén [/ l,—l—J
2°2

Viéy phuong trinh dudng tron tim 7 1a:

(-2
3, A 2

1Y 1Y
Xét hé phuong trinh: (“5) +[3"5] )

Ix+4y-16=0

x=0 =
<:>{ hoic " 4,
— y=1

Vi B 12 hinh chiéu cia 7 I&n dudng thing d, nén
B(=2-2)vido 4D // BC nén C(4;1), D(0;4).
Nhn xét. Méu chét bai toin 13 chimg minh duge

Al'/l d, bing cich sy dung tinh chét hinh thang
ndi tiép, mdi quan hg giga goc ndi tidp va géc &
tdm cing chiin mgt cung. Khi d6, ta d& dang suy ra

b““é“‘“h dudng trdn tam 7 va bai todn duge gidi
quyét. |
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Thi du 10. Trong mgr phdng Oxy, cho tam gidc
nhon ABC. D.ming thang chira trung tuyén ké tir A
va dwong thang BC lan heot ¢6 phwong trinh ld
3x+5y—-8=0 va x- y-4=0. Puong thang
qua A vuong goc véi BC ¢t duong tron ngoai tiép
tam giac ABC tai diém thir hai la D(4;-2). Viét
phuong trinh cac duong thdang AB, AC biét rang
hoanh d6 ctia diém B khéng lém hon 3.
Phdn tich: Tir gia thiét = phuong trinh dudng
thing AH = diém 4 va diém K = AH N BCla
trung diém doan HD = didm H = didm A' dbi
ximg véi diém H qua diém M la trung diém doan
thing BC (M =AM NBC) va AA' 1a dudng
kinh = tdm I = duong tron (C) ngoai tiép
AA4BC. Khi d6, duong tron (C) cat BC tai B, C =
phuong trinh duong thing AB, AC.
Loi gidgi. Goi M la trung diém canh BC.
Dudng thang AH di
qua D va vuéng vdi
canh BC nén co
phuong trinh
x+y—-2=0.

Ta co:
AH N AM = A(1;1),

AH nBC = K(3;-1). ,
Theo két qua iii) thi K Ia trung diém cia doan

. 7.1
thing HD nén H(2;0), AMﬂBC:M(E;—E)

1 trung diém cua doan thang BC.

Goi diém 4' dbi xtng véi diém A qua diém M
né.n A(5-1) va AA'la dudng kinh cua dudng
tron (C) (theo két qua i)). Suy ra tam I(3;0) va
bin kinh R =I4=+/5,vdy duong tron (C) cb
phuong trinh 13 (x—3)" + yi=5

Do dudng tron (C) cét dudng thing BC tai hai
diém B, C va hoanh d diém B khéng 16n hon 3
nén B(2;-2), C(51).

Viy phuwong trinh duong thing AB Ia
3x+y—4=0 vadudng thing AC1a y-1=0.

Nhgn xét. Sau khi tim dugc trung diém M cua
doan thing BC ta c0 thd goi B(b;b—4),
C(7-b;3—b) vast dung didu kién:
TH.BC=0=b=2(b<3) = B(2-2), C(51)
—sAB: 3x+y—-4=0 vaAC:y—1=0. '
Thi du 11. Trong mdt phdng véi hé truc tog do
; o K £ §
Oxy cho tam gidc ABC c6 A(L;4), tiep tuyen tai A
ctia dwong tron ngoai tiép tam gidc ABC cat BC
tai D, dwong phdn giac trong cua goc ADB co
phuong trinh x—y+ 2=0, diém M (—4;1) thudc
canh AC. Viét phuong trinh duong thang AB.
Loi gidi. Goi Al'1a phan gi4c trong cua BAC.

Ta co: AID = Z}}EW—BTII; Ijl\Dsé'TD+CAI.
Méﬂj:@, A/R'=EID nén A/lb=ﬁD
Suy ra ADAI can tai D nénDE 1 Al. Viy
phuong trinh duong thang AT1a x+y—5=0.

Goi M'l1a diém d6i ximg cta diém M qua duong
thing AI, khi d6 phuong trinh dudng thing MM’
la x—y+5=0.

Goi K = ATnMM' nén K(0;5) va M'(4,9).

Viy phuong trinh dwong thing 4B di qua 4 va
M' 13 5x-3y+7=0. -

Nhdn xét. Méu chét cia bii toan niy 13 chimg
minh DE L AI bang cich chimg minh tam giac
ADI cén tai D c¢6 DE la duong phan phéan gidc goc
ADI.

Thi du 12. Trong mdt phdng toa d¢ Oxy, cho tam
gidgc OAB ¢6 cac dinh A va B thudc duong thérzg
A:4x+3y—-12=0 va diém K(6;6) la tam
dwong tron bang tiép goc O. Goi C la diém nam
trén A sao cho AC = AO va cdc diém C, B ndm

TOAN HOC
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khac phia nhay so voi diém A. Biét diem C co Céch 2. Vi CeA va c6 hoanh do bang -3_ nén

3.3 . o4
hoanh dé bang -? , 1im toa do cac dinh A, B

Loi gidgi. Cdch 1. Trén A lay diém D sao cho
BO = DO va D, A nim khac phia so vai B.
Goi E = 4K NOC, F = BK nOD.

Do K 14 tam dudng tron bang tiép canh 4B nén KE

1a dudng phan giac goc OAC. Tam giac OAC can
tai A nén KE 1a dudmg trung tryc cia doan thin g
OC.Dodotaco 4=KE NA.

Vi C thugc duomg thﬁng A va c6 hoanh d¢ béng

24 ;
? nén C(%;—E) vd trung diCm

5
E(E;—E].
I

Do d6 CO c6 phuong trinh la x+2y=0, suy ra
duong thing KE
2x—y—-6=0.

Do viy KE N A = A(3;0).

c¢6 phuong trinh la

Tuong tu ta ¢ KF 1a dudng trung tryc cia doan
OD, do vy tam giac KOD cén tai K.

Ha KH L CD thi H 1a trung diém doan CD. KH
qua K va vubng goc véi A nén dudng thing KH
coO phuongtr‘mh la3x=4y+6=0"va:
KHNA= H[%,l—:—) nén suy ra D(—% E)

5
Suy ra trung didm cva doan thing OD 1a

p(_ﬁ lii] va duong thing OD c6 phuong trinh
5.5

la 3x+y=0, suyra dudmg thing KF c6 phuong
tnnhx 3y+12=0. Doviy KF NA= B(0;4).

TOAN HOC
16  *cmsie
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4 12
o(2-2)
5 5

Do (K) 1a duéng tron bang tiép canh AB nén cf
ban kinh R =d(K,AB)=6.

Do OA, OB tiép xuc vdi (K) nénOA, OB 13 cdc
tiép tuyén vai (K) keé tir O.

Goi d 1 dudmg thing qua O va nhin n(a;b)1a
vecto phap tuyén thi phuong trinh duémg thing d
c6 dang ax+by =0 (a*+b" > 0). Khi do:

Pudng thiang d tiép xtc vai dudng tron (K)

|6a + 65|

=6 ab=0.

Ja® + b’

Do d6 hai tiép tuyén tir O c6 phuong trinh I

x=0 vd y=0va 4, B c6 toa d la nghié¢m ciia
4x+3y-12=0

hé:¢[x=0
=

Gid sir ta chon A(3;0) va B(0;4) thi AC = —%7435

<dK,d)=6 o

[(x ;¥)=(0;4)
() =3;0)

nén C, B nim khéc phia so vai 4. Vay A(3;0) v
B(0;4). Ngodi ra ta con c6 thé 1am theo cach sau:

24 12 )
Tim dugc C[?'——S—) va goi A(-3r;4t+4) 12
diém thudc 4B vi vi AC= 40 nén r=-1 hay
A(3;0). Dé tim B ta 1am nhy cach 1.

Léi binh. Day 1a mét bai kha hay, céi hay thé hién
& chd d3 khai thac mot khéi niém tuong dbi it gap

ddi voi hoc sinh, d6 13 dudng tron bang tiép c8a

tam gidc. Khai niém nay da duorc hoc & cp THCS
trong sach gido khoa K&t ndi tri thirc voi cudc

g
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song nhung cé rit it bai tdp vé& phén ndy, nhét 1a
phﬁn bai tdp trong mit phi 14 s

g mit phing tog d9,

M¢t y hay clia bai ndy 1 bii todn ¢6 thé tiép cgn
theo lc:ic hu:mg khic nhau, d6 1 xem ba canh 13
ba ticp tuyen cla dudng tron dd khai thic didy
ki¢gn duong thing tiép xic voi dudng trdn (theo
cach 2).
Dé khic sau hon khia canh nay ta xét vi dy sau:
Thi du 13. Trong mar phcing toa do Oxy, cho tam
giac ABC noi ticp duong iron
tam 1(3.5)va ngoai tiép duong wron tam K(1;4).
Duong tron bang ticp canh BC ¢6 tim la
FQAL14). Viet phuwong trinh ducng thang BC va
dwong cao di qua dinh A cua tam gidc ABC.
Loi gidi. Ta c6 F 1a giao diém cua dudng phén
giac trong goc 4 voi cac duong phan gidc ngoai
cua cac goc B va C, suy ra BK 1 BF, CK 1 CF,
do d6 tr giac BKCF nbi tiép dudng tron dudng
kinh FK.

Gia sit AK (1) =D khi dé ta co:

CKD = CAD + ACK = BCD + BCK = KCD.
Suy ra AKCD cén tai D nén DK =DC = DB, suy
ra D la tam dudng tron ngoai tiép ABKC va ciing
1a dudmg tron ngoai tiép tir gidc BKFC.

Do d6 D la trung diém ciia doan FK nén D(6;9).
Ta c6 ID =5 suy ra phuong trinh dudng tron (C,)
c6 tim I1a (x=3) +(y —5)" =25.

Miit khéc DK? =50 nén phuong trinh duémg tron
(C,) c6 thm D, ngoai tip tir gide BKCF la:

(x=6) +(y-9) =50.

Do (C)) cht (C,) tai B, C nén cb phuong trinh
dudng thing BC 14 3x+4y-29=0,

Nhdn xét. Méu chdt ctia bai todn 1a chimg minh
duoc D 13 tim dudng tron ndi tiép tir gidc BKCF,
muén vy phai chimg minh AKCD cén tai D dé c6
D 1a trung diém FK va tinh R, =ID, R, = DK.

Thi du 14. Trong mat phang toa dg Oxy, cho tam
gigc ABC nhon ¢6 dinh A(=1;4) va tryc tam H.
Puong thang AH cat canh BC tai M. Duong thing
CH cat canh AB tai N. Tam duong tron ngoai 1£c5p
tam gidgc HMN la 1(2;0). Dudng thang BC di qua
diém P(1;=2). Tim toa dé cdc dinh B, C biét B
thudc dweong thang d :x+2y—-2=0.

Léi gidgi. Ta c6 HNB=HMB=90°nén ti gidc
BMHN noi tiép dudong tron dudng kinh BH va
cling chinh 1a dudng tron tim L. Suy ra I 1a trung
diém doan BH. Goi B(2-2b;b)ed thi
H(2b+2;-b).

A p
N\

N
N
7

H d

Ta cé: AH =(2b+3;—b—4); BP=(2b-1;-b—2).

Do AH 1 BCnénta co:

AHBP=0% (2b+3)2b-1)+(b+4)(b+2)=0
B+ =0b=-1.

Suy ra toa d6 cac diém B(4;-1) va H(0;1).

Vi dudng thzfmg BC di qua B va P nén c6 phuong
trinh'la x-3y-7=0.

TOAN HOC
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Viduéng thing A di qua 4 va vudng voi BH nén

©  phuong tinhla  2y—y+6=0,do  do

C(~5;_4)'V€‘Y toa d§ cic didm cin tim 1a
B(4;-1), C(-5;-9).

Nhén xf"h Miu chét cua bai todn ndy la chi ra
duoc diém 7 13 trung diém doan BH. Bﬁng vige
khai thac tinh chat mdi tam gidc ¢6 duy nhat 1
dudng tron ngoai tiép nén xdc dinh dugc tam
dudng tron ngoai tiép tir gidc BMHN va tim
dudng tron ngoai tiép tam gidc HMN tring nhau.
Thi du 15. Cho tam gidc nhon ABC, ldy diém E
thugc canh BC sao cho AABE cdn tai E. Puong
tron ngoagi tiép AACE cdt AB tai D. Tim toa do
cac dinh cua AABC biét dwong tron ngogi tiép
ABDE c6 phuong trinh (x—4)* +(y-3)* =5,
trung diém ciia canh AC la diém I thuée duong
thang d c6 phwong trinh x —y—-3=0 va diém I c6
hoanh dé lém hon 4. Biét diém A thuge dwong
thang d':y=0,5x+3 va DE = J10.

Phan tich. Gia thiét toa dé cho phuong trinh
duong tron ngoai tiép ABDE va DE =10.

Ma ta biét trong tam gidc ABDE cé:

DE J10 —
——==2Rppr) > ———=2/5= DBE =45°.
sin DBE sin DBE

Nhu vy gid thiét dn AABC c6 B=45°da dugc

l1am 13, do d6 A4BE vudng cén tai £ nén duong

tron ngoai tiep AACE c6 duong kinh AC, tam I 1a

trung diém canh AC. Ta du doan ID, IE la tiép

tuyén cia dudng tron ngoai tiep ABDE.

Loi gigi. Goi (C))la dudng tron ngoai tiép

ABDE, c6 tam J(4;3), ban kinh R =+/5.

Mt khéc tir giac ADEC néi tiép dudng tron (C,)

c6 tim / nén

IDE=IDC + CDE = ICD + EAC = ICD + EAC
—90°— BAC +90° ~ BCA = ABC = 45°,

Suyra D la tiép tuyén cla dudng tron (C,) ngoai

tiép ABDE.

Tuong tr ta ciing co DEI=A4BC nén IE Ia tiép

TOAN HOC
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i

tayén.cia (C))- DO [ ed néngoi I(a;a-3),

D,

GO
B L

DE
Ta c6: 28,0y = 1= =DI.DJ

UDE L1002 A
=% =_—= s o

opJ 25 2

Tam gidc DIJ vudng tai D nén ta co:

IJ* =DI* + DJ? =-21-1J2 +5=1J =410

= (a-4)+(a-3-3)=10=a=3 hoidc a=7.
Do 7 c6 hoanh d§ 16n hon 4 nén 1(7;4).Do Aed’
nén dat A(2m;m +3).

Ta co: DI:@IJ ma IJ =+/10 nén

ID? =1IJ2 =l.10=5.
] 2

Do dé tacé: I4* =ID* =5

S 2m=-7 +(m+3-4)> =5

Sm —6m+9=0¢m=3.
Suy ra A(6;6). Vi diém C dbi ximg v6i didm 4 di
qua I nén C(8;2). Vididm D, E 1a giao diém cua
1J véi dudng tron (C,)nén D(5;5), E(6:2).Ma B
la giao diém clia AD va EC va géc ABC nhon nén
suyra B(2;2). Vay A(6;6), B(2;2), C(8;2).
Thi dy 16. Cho tam gidc ABC c6 géc A khéng ti,
H la chan dwong cao ke 1y 4 xuéng canh BC. Tam
dwdng tron ngi tiép tam gigc ABH va tam gidc
ACH lan luot Ia 1(4;4)va J(5:1). Tim toa do cde
dinh ciia tam gidc ABC, biét triee tam cua tam
gide AlJ la K (4, 2).
Lot gidi. Trong Alza a5 vide 1(4:4), J(51) Vo
tryc tim K(4;2) nén tim duge diém A(1;1).
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Tu do tinh dUOC JAI=45° nén EZ@=90° (do

Al AJ lan lugt 13 phan gic cia HAB va HAC)
hay tam giac ABC vuéng tai 4.

Nhu vy gid thiét Gn trong bai toén la tam giac
ABC vuéng tai 4 da duoc tim ra. Bay gi¢r chi cin
chimg minh BI 1 47 va CJ1 4] That vay, ta

m+m=%m+9m_m
| — 1] —
=—ABC +90°-—HAC

2 2

P el

ABC+90°——(90°- ZEB)
2

2
- 45°+%(Z§5+ Z&TB) = 90°.

B,

N < T 2\
K \
A AH
j ‘...
" \ M i
\\\- \‘.
Q,\k\ . .
~— "»,x
\\\ :

Suyra BI1 AJ. Tuong tu ta cing c6 CJ L Al.

Puong thz:mg IB @i qua [ va vuodng goc vai AJ nén

c6 phuong trinh x—-4=0.

Pudng thing JC di qua J va vuéng goc véi AI nén
c6 phuong trinh x+y—6=0.

Goi 4', A" 1a cac diém ddi ximg ciia 4 lan huot
qua BI v CJ. Khi d6 4'(7;1); A"(5;5) déu thuge
duong thing BC nén BC co phuong trinh
2x+y—15=0. Tim giao diém cua /B va BC ta
dugc B(4;7); giao diém cua CJ va BC ta ¢cb
C(9;-3).

Vay ta tim dugc A(L;1), B(4;7) va C(9;-3).

Nhdn xét. Qua cac thi du trén, ta nhan thdy khi
giai cac bai toan trong mat phang toa dd cén co ki

nang khai thic céc gid thiét vé toa d9 dé 1am o
cac gia thiét hinh hoc 4n bén trong. Piéu nay giup
ta v& hinh, doan nhén tinh chat hinh hoc, tir d6 gidi
duoc cac bai toan trong mit phing toa d¢.
3. Bai tap rén luyén
Bai 1. Trong mat phang toa do Oxy, cho hinh
thang cin ABCD véi hai day AD, BC. Biét B(2;3)
vi AB= AC,dudng thing AC c¢6 phuong trinh
x—y-1=0, diém M(-2;—1)ndm trén dudng
thing AD. Viét phuong trinh duong thﬂellng CD.
Pdp so: Phuong trinh duong thang CD 1a
9x+13y-97=0.
Bai 2. Trong mat ph’fmg voi hé truc toa do Oxy,
cho hinh vudng ABCD, diém M(5;7) nim trén
canh BC. Pudng tron dudng kinh AM cat BC tai B
va cit BD tai N(6;2), dinh C thudc dudng ‘théng
d: 2x—y-T7=0. Tim toa d§ cac dinh cua hinh
vudng ABCD, biét hoanh d6 dinh C nguyén va
hoanh 46 dinh 4 bé hon 2.
Pap sé: A(;1); C(7;7); B(7;1); D(1;7).
Bai 3. Trong mit phing Oxy, cho hinh chir nhat
ABCD c6 phuong trinh duong théng AD la
x—2y+3=0. Trén dudng thing qua B va vudng
goc voi dudng chéo AC iy diém E sao cho
BE=AC (DVaE nam vé hai phia so voi dudng
thiang AC). Xac dinh toa do cac dinh cua hinh chit
nhit ABCD, biét diém E(2;-5) va dudng thing
AB di qua diém F(4;4)va diém B c6 hoanh do
duong.
Bdp s6: A(1;2), B(2;0), C(6;2), D(5;4).
Bai 4. Trong mit phing toa 46 Oxy, cho tam gisc
ABC ¢6 tryc tim H(=1;3), tim dudng tron ngoai
tiép 1(3;-3), chan dudng cao ké tir dinh 4 13 diém
K(-=1L1). Tim toa d6 c4c dinh 4, B, C.
Bdp 50: A(-1;-5); B(L;1); C(5;1) hodc A(-L—-5);
B(5;1); C(L;1).
Bai 5. Cho hinh chit nhat ABCD c6 A(1;5) va diém
Ced:x+3y+7=0. Goi M 14 diém nim trén tia
ddi ctia' tia BC, N 1a hinh chiéu cta diém B lén
duong thang MD. Biét N(——;%) Tim toa d%

diém C.

TOAN HOC
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CAC LOP THCS
Bai T1/585 (Lép 6). Tim $0 nguyén duong 7 nho
nhat sao cho tit ca 21 phan sé sau day déu tdi gidn
2 3 4 21 22
n+41 P +43
NGUYEN TAN NGQC
(GV THCS Binh Dinh, phteong Binh Dinh, Gia Lai)

3 ) s 3oy
n+3 n+s w47

Bai T2/385 (Lép 7). Tim cdc sb ty nhién abc (co

ba chit s6) sao cho thoa man abc =+/cha +9.
HUYNH THANH TAM
(CB Buu dién phwong Binh Dinh, Gia Lai)
Bai T3/585 . Cho céc sb tu nhién a, b, ¢ thoa min

ab+bc+ca=2024c®> va a-b la sb nguyén to.
Chimg minh rang 180c+1 12 sé chinh phuong.

DOAN CAT NHON

(GV THCS Binh Dinh, phwrong Binh Binh, Gia Lai)

Bai T4/585. Cho hinh luc giac 16i ABCDEF bét

ky. Goi M, N, P lan lugt 12 trung diém cua ccac

canh AB, CD, EF. Chitng minh rﬁng trong tam cua

tam gidc MNP la trung diém clia doan thing néi

trong tdm cua hai tam giac ABC va DEF.

TRAN VAN HANH

(GV Bai hpc Pham Vin Pong, Qudng Ngdi)

Bai T5/585. Cho da thirc P(x) h¢ sb nguyén, c6

tong tAt ca cdc h¢ s6 bing 1 vd thoa man

P(~x)=—P(x) v&i moi s6 thyc x, Tim tht ca cac
s6 nguyén n thoa man P(n'*° +n*)+ P(n**)=n®",

PHAN QUANG LINH

(GV THCS Giang Vo, Ha Nii)

TOAN HQC
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cAC LOP THPT

f 1 .
+, 1+ 5 +—-_L_
2025° 202¢2°

NGUYEN BUC TUGNg
(Pleilm)

Tim phan nguyén cua S.

Bai T7/585. Tim tit ca cac so tu nhién a, b, ¢ 5

cho m+m: je 4124

PHAN QUANG PAT

(GV THPT chuyén Thdi Nguyén)

Bai T8/585. Cho tir dién ABCD c6 hai mat ABC

vi ABD la céc tam gidc nhon. Goi E, F lan luot I3

hinh chiéu vuéng goc cua A trén cac dudng thang

BD, BC. Chimg minh ring cic diém C, D, E, F

pim trén mot duong tron khi va chi khi céc dudng
thing AB va CD vudng goc voi nhau.

NGUYEN HUNG CUONG
(Phieong An nhon, Gia Lai)

Bai T9/585. Chiing minh ring véi moi tam giic

cos? cos i 33
ABc,tacé:[ﬂ) Ll Balo A ) 2 Al E) 2
2 2 2 6

TRAN NAM HAI
(GV Bagi hoc Bich khoa TP. Hé Chi Mink)

TIEN TO1 OLYMPIC TOAN
Bai T10/585. Cho day s6 (u, ) xéc dinh nhr sau

=25

{“0 =2,
Uney = 2\/§'f"+[ —4du,,n=0,, ...

a) Chimg minh ring phuong trinh

K] 2
Uagrg X~ =y X =Sty X +2020=0

’ A . A
co it nhit haj nghi¢m thyc phan biét thudc khoiang

(0;24/5),
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b) Tim tat ca cac sb thuc o sao cho diy sb v)

xéc dinh boi v, :C;‘:¢H+§":a‘c*zl V=012
k_l FPRIN Y
c6 gi6i han hiru han.
BUI VAN PHUC
(GV THPT chuyén Ha Giang)
Bai T11/585. Cho ham s6 y = f(x) xéc dinh, lién
tuc trén R biét
fx+D=f(x),VxeR, f(x)>0,VxeR.
lf[x+l)
a) Chung minh rang I——z—dle.
o J(x)
b) Xéc dinh tat ca cac s6 a sao cho
] g
J’dezl.
o J(x)

DPAO CHi THANH
(GV THPT chuyén Vinh Phiic)

Bai T12/585. Cho tam gidc ABC va diém M bit ky
trong mat phéng. Chimg minh rang:

MA? +MB2 MC? _ BC?+CA’ + AR’
BC* CA* AB* (MA +MB+MC)'
NGUYEN VAN QUY (Ha Néi)

Bai L1/585. Hai vit (1) va (2) c6 cing khéi lugng
cho tiép xtic va trao ddi nhiét voi nhau. Hinh duéi

4 db thi bidu dién sy thay ddi nhiét o cia fng
vat theo nhiét lugng ma hai vit trao d6i cho nhau.
Biét nhiét do tai giao diém cia hai dd thi la
100 °C. Nhiét do ban dau cua vat (1) bing bao
nhiéu °C? (Két qua lam tron dén chir sé hang don

vi).

nK)
(1

(2)

4 60 .

o 0

VIET CUONG (Ha Noi)

Bai 1.2/585. Dong dién xoay chiéu chay qua mot
doan mach cé biéu thirc: i =2cos(10071), v6i i co
don vi (A) va £ c6 don vi (s). Xac dinh dién luong
chuyén qua tiét dién thing cua day dan doan mach

1 o aid A
trong tho gian 4 chu ki tinh tir thoi diém ban dau

theo don vi (mC). (Két qud lam tron dén hang

phan muot).

THANH LAM (Ha Néi)

PROBLEMS IN THIS ISSUE

FOR SECONDARY SCHOOL
Problem T1/585 (Grade 6). Find the smallest
positive integer n such that all of 21 following

fractions are simplified fractions

2 3 4 21 2.9 3
n3+3 n3+5 nd +77 3 +41 n3+43

Problem T2/585. Find the three-digit number

abe such that -Jab_z =

Problem T3/585 (Grade 7).
b, c such that ab+bc+ca=2024c?

EIE+9. ‘

Given natural

numbers a,

and a—b are prime number. Prove that 180c+1 is

a perfect square.

Problem T4/585. Given any convex hexagon
ABCDEF. Let M , N, P be the midpoints of the
sides 4B, CD, EF respectively. Prove that the
centroid of triangle MNP is the midpoint of the

line segment connecting the centroids of triangles
ABC and DEF

.Problcm TS/“SS leen a polynomlal P(x) w1th

integer ‘ coeﬂ'lments, whose sum of all

coefficients equals to 1 and satisfies
: TOAN HOC
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om T10/585. Given the sequence (g, )"
P(-x)=-P (x) for all real numbers x . Find all  Problem T1V/

i : ined as follows R
mtegers n that satisfy determined

P("ll}% +”3)+p("29)=”mzs' { ”0=2,ul_—_2\/§

""+2 =2\/§H"+] —'411" ,’1=0,I,..,
FOR HIGH SCHOOI,

Problem T6/385. Let a) Prove that the equation ]

=, 1+—3 “2019:“4 —t2019 X% —=5142020- =0 - il ‘
ARl 1 1 5 x+2020

S_ —_— — l ‘ ; ' .

\]l he \]1 ) has at least two distinct real solutions inside the ;

+\f11 1 1 interval (0;2\/5)-

20252 20262

b) Find all real numbers c such that the sequence
(va) defined by

Find the integral part of S,

Problem T7/385. Find all natural numbers a, b, ¢
such that

Ja+23 +\b+4y3 =\Jc+1243.

Problem T8/38% Given a tetrahedron ABCD
where the faces ABC and ABD are acute
triangles. Let E and F be the orthogonal

n B
vo=Clun+, _a*Chity 4 ,¥n=0,1,2,..
has a finite limit.

Problem TI1/585. Given the function f(x)

which is continuous on R and satisfies

f(x+1)=f(x),VxeR,f(x)>O,VxeR.’
projections of 4 onto the lines BD and BC,

respectively. Prove that points C , D ,E,and F Vd [x+lJ

41
lie on a circle if and only if the lines 4B and Cp @) Prove that | 0*7(;)—6&21- :
are perpendicular to each other.

= |
b) Determine all numbers ¢ such that s |
Problem T9/585. Prove that for any triangle

1 f(x+a
ABC , we have: b 4l
COs— COSE COSE 'Jii- ‘
(ﬁ) 2 _{E) 2 +(£) 2 <(£) 2 Problem T12/585. Given triangle 4BC and any
2 2 2 6 point M in the plane. Prove that
2 2
TOWARDS MATHEMATICAL OLYMPIAD %+—A%+ MC?  BC2+CA424 4B?

AB* (MA+MB+MC)?’

*‘****************‘:'r****7‘:**'}:***1‘:'k‘k'k*‘?H‘:‘k!‘r*:‘:************'******

THONG BAO

HEER LR Sk dedkddkek ek ke kkok

Ng nha trudmg tai cac buu
cuc cla VNPT trén ci nude véi ma djt nhu sau: Tog, hoc va Tugi tre

i (C168); Todn Tudi tho I
(C169); Todn Tudi tho 2 (C169.1Y; Van hoc va Tudj s (C668); Van Tudi the (C668.1)

#t**t**t*#**t*#***************t***********t*m*********
************
o 3 ok sk ok ok ok ok sk sk ok o
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Bai T1/581. Tim ba chir s6 cuoi ciing ciia s6
A=2003200,

Lai giai. Chu y: Vi a, b, ¢, e 1a cic sO nguyén
duong thi (1000a + b)(1000c + ¢)

=1000” ac + 1000ae +1000ch + be

= 1000d + be,
trong 6 d = 1000ac + ae + cb 1a s6 nguyén.
Sir dung Chit ¥ trén ta thay:

A =2003" = (2000 + 3)™" = 1000g + 3****

v6i g 12 s nguyén. Tir d6 ba chir s6 cudi cing cia
s& A = 2003%™™ chinh 12 ba chir s6 cudi cing cua
s6 3™ DZ thly 3*=09; 3" = 81 va ba chir s6
cudi clng cia cac sb 3% 3'%; 3%, 3%, 3%; 31
thir tyr 12 561; 049; 401; 801; 601; 001.
Tir 3'%° = 1000k + 1 véi k 13 sé nguyén, st dung
Chit y trén c6: 32 = (3'") = (1000 + 1"

theo

= 1000/ + 1 vé6i h 13 s6 nguyén.
Tir d6 co: 3% =32 3= (10004 + 1).3*

= 10007 + 81 véi r 1 s6 nguyén.
Viy ba chir s6 cudi cling clia s6 4 = 20037 1a
081.

Nhén xét. Cac ban sau c6 101 giai ding. Ha Ngi:
Pham Quéc Vinh, 6C2B, THCS Archimedes
Academy, Yén Hoa; Ngh¢ An: Ho Thdo Linh, 6A,
Truong Pinh Quoc Anh, TE, THCS Ly Nhat Quang,
P6 Luong; Pa Ning: Lé Vin Minh, 6/12, THCS
Luong Thé Vinh, Hoa Khinh; Quing Ngii: Bui
Quynh Nha Tric, 6A, THCS Nghia My, Vé Giang;
Tran Pham Minh Thiy, 6B, THCS Hanh Trung,
Nghia Hanh; Pham Thi Bdo Uyén, 6B, THCS Pham
Vin Dong; Tran Vin Phung, Trin Gia Bdo, 6C,
THCS Nguyén Kim Vang, Dinh Cuong.

NGUYEN VIET HAI
Bai T2/581. Cho tam gidc déu ABC. Bén trong
tam gigc ABC lay diém M sao cho ‘BMC =120,
ngodi) ra MC = 2MB. Tinh sé do géc AMC.

Loi gidgi. Cdch I (cua tac gid bai todn).

A

Ké tia Mx Ia tia phan gidc cia BMC, khi d6:
BMx = xMC = 60°.

Trén tia Mx lﬁy diém D sao cho MD = MB, khi
da6 tam giac BMD déu.

Suy ra: DB = BM va MBD = MDB = 60° (1).

Luc nay MBD = ABC (= 60°) nén ABM = CBD.

Tir d6 dé thay AABM = ACBD (c.g.c), suy ra:
AMB = CDB.

Két hgp véi dicu kign MC =2MB, suy ra tam giac

CMD ¢6 MC =2MD va CMD = 60° nén tam giac

ndy 1d nira tam gidc déu. Theo d6 ta cé

MDC =90° (2).

Tir (1) va (2) suy ra: CDB =150°= AMB.

Tir d6 ta cé: AMC =360° —120° —150° = 90°,

Cich 2 (ctia ban Pham Thi Bdo Uyén va modt sb
ban khéc).

B : C
Goi G 14 trung diém cta doan MC, ta co:
CG =GM =MB =%MC.
Khi d6 ABMG can tai M nén
MBG = 31G5 < 180 BMG .

TOAN HOC
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Do d6 BGC =180°- MGB = 180° - 30°  150°.
Suy ra: C’?E(\;‘+C'§E§=180°-§—G\C‘=30°;

GBC +@ = ;1‘56‘ -MBG =60°-30°=30° nén
GCB = MBa.

Suy ra ABAM = ACBG (c.g.c) nén
BMA = BGC =150°,
Vay  AMC = 360°-( BMA + BMC)

=360°-(150°+120°) = 90°.

Nhdn xét. Hiu hét cac ban tham gia giai bai theo
mot trong hai cich & trén, mot s6 ban khéc ciing co
cach gidi khéc va ding nhung trinh bay hoi dai dong.
Tuyén duong cac ban c6 tén sau:

Quing Ngai: Bui Quynh Nha Tric, 6A, THCS
Nghia My, Vé Giang; Tran Pham Minh Thuy, 6B,
THCS Hanh Trung, Nghia Hanh; Pham Thi Bdo
Uyén, 6B, THCS Pham Vin Déng, Pinh Cuong;
Tran Van Phung, 7C, THCS Nguyén Kim Vang,
Dinh Cuong; Nghé An: Hoang Sang, Biti Hitu Anh
Quan, Dinh Tri Diing, 7E, THCS Ly Nhat Quang,
P6 Luong; Dang Van Hoang, 7A1, THCS Quéan
Hanh, Nghi Ldc; Ha Ngi: Ha Thanh Phong, Nguyén
Hitu Bach, Nguyén Vii Khang, 7T, THCS&THPT
Luong Thé Vinh (co sd Téan Triéu), Thanh Liét;
Duong Dirc Anh, TM, THCS Ngé Si Lién, Cira Nam;

Phia Tho: Vi Nhdt Thanh, 7A6, THCS Yén Lac,
Yén Lac.

TRAN THI KIM THANH
Bai T3/581. Tim tdt ca cdc nghiém nguyén duong
cua phuong trinh:
x‘.‘O.‘_h 4 ).2036 — 20274052 (_\' + y')_
Laoi giai. (Cua tac gia bai toan va ban Mai Thién
An).
Gia sir c6 cac sd nguyén duong x,y thoa min

IZQZG +y2026 25 20274052 (x+ y) (1)-

Suy ra: (xmﬁ + y2026 )':2027 *.

Néu x,y déu khong chia hét cho 2007 thi

(r; 2027) = 1 va (; 2027) = 1 (vi 2027 1 sb
nguyén t6), khi dé:

TOAN HOC
' cTusitpe
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YZOZ(, =1 (mod 2027), y2025 =1 (mOd 2027) (dinh

i Fermat nho) = g ym’ =2 (mod 2027),
diéu ndy mau thuan véi'(*). Do do trong hai 5§
x, y ton tai mot s chia hét cho 2027. ¥
Khéng mét tinh tbng quat, ta gid st x chia hét cho
2027, Khi dé: x2% 12027, két hop v6i (*) suy ra:

yP6:2027 = 12027 (vi 2027 1 s0 nguyén ),
Do do: x:2027 va ¥:2027 hay x=2027x vi
y=2027y,v6i X, 12 cic sd nguyén duong,
Thay x=2027x va y=2027y, vao (1) ta co: |

(2027x,)™% +(2027,)"
= 2027 (2027x, +2027y,)

2026 e 2027 2027 (xl + yl ).

2026
=X

)
Lap lai qud trinh nhu trén voi x; =2027x,va
y =2027y, , ta co:

X206 4 2026 _ 20272 (x, + y,)

véi x,,y,1a cic s6 nguyén duong,
Lap lai qua trinh nhu trén voi x, =2027x;va
Y, =2027y, taco:

2026 2026

2027 (6 + 33

)=x3 +

vai x;,y;13 cdc sO nguyén duong. Diéu ndy
khong thé

20272023 (x§°26 + y;oze

xay ra vi
)>x +y; véi moi sb
nguyén duong x,, y,.

Véy phuong trinh di cho khéng c6 nghiém
nguyén duong.

Nhén xét. C6 nhiéu ban 3 giri bai giai dén toa soan, %
héu hét cic ban tham gia giri bai déu lam theo cach .
gidi trén, tuy nhién c6 nhidu ban 1ap ludn chua tét va
mot sd ban cé ti€p can bang céch sir dung bét dang

thirc tuy nhién khong ding. Cac ban ¢6 thé khai thic
bai todn trén qua bd da: “Né, P la s6 nguyén 6 cé
dang 4k + 3 va cac sé nguyén x, y théa man x* + y°
chia hét cho p thi cd x vg y déu chia hét cho p".
Tuyén duong cac ban ¢4 tén sau:

-
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Ha N§i: Nguyén Thanh Nam, 9A1, THCS Linh
bam, Hoang Li¢t, Hoang Mai; Céng hda Ao: Lé
Bach Hai Dang, 3B, Truong Qudc té Song ngir cip
2-3 GIBS, TP. Graz; Lam Ddng: Hé Pgi Vigt,
9A10, THCS Quang Trung, Bio Loc; Ha Tinh: Lé
Thi Thanh Binh, 8A3, THCS Lé Vin Thiém, Thanh
Sen; Ngh¢ An: Lé Kim Ngdn, 8A1, THCS Quynh
Thi¢n, Hoang Mai; Thdi Tung Qudn, 8B, THCS Ly
Nhit Quang, Nghi Lc; TP. Hd Chi Minh: Mai Phi
Khang, 9A12, THPT chuyén Trin Dai Nghia; Vinh
Long: Lwu Gia Phiic, 9/1, THCS Bén Tre; Thanh
Héa: Mai Thién An, Hoang Ngoc Ting, 9B, THCS
Chu Van An, Nga Son, Nguyén Bi Dirc Anh, 8A,
THCS Lwong Chi, Tinh Gia; Phi Tho: Chu Ngoc
Anh, 9A, THCS Ly Nam Dé, Van Xuan.

TRINH HOAI DUGNG
Bai T4/581. Cho ngit gidc déu canh bang § cm.
Hoi ¢6 thé dat vao trong ngit giac do 6 hinh tron
co cung ban kinh 2,2 cm sao cho bat ky 2 hink
tron ndo trong 6 hinh tron dé khong cé diém trong
chung khéng? (cho biét 1,3 < tan54° < 1.4).
Loi giai.

Léi gii. Gia st ABCDE la ngii gidc déu canh
8 cm, tim O sao cho co thé dit vao trong ngii gidc
d6 6 hinh tron c6 cung ban kinh 2,2cm théa mén
yéu céu bai toan,

Dung hinh ngii gidc déu MNPQOR cb cic canh
tuong (g song song véi cc canh cia ngil gidc
ABCDE v 1in lugt cach céc canh ndy 2,2cm.

Khi d6 tAm ciia 6 hinh tron phai nim trong hojc
trén cac canh ctia ngil gidc MNPOR.

Goi F, J, K, L, H 1&n lugt 13 trung diém MN, NP,
PO, OR, RM. C6 5 tir gidc OHMF, OFNJ, OJPK,
OKQL, OLRH v 6 tam. Theo nguyén Iy Dirichlet,
t6n tai hai tim thudc cing mot tir gidc. Gia sir hai
tdm O, O; cung thude tir gidc OHMF..

Goi G, I 13n luot 1a trung diém AB, AE. Dé thy O,
M, A thing hang; O, F, G thing hang; O, H, I
thing hang. Tir gidc OHMF ndi tiép dudng tron
dudng kinh MO nén MO=0,0,>4,4 (1).

93 2,

DéE thay cﬁ:o’ﬁfv:w,m c6: AM =—
sin54

Tir (1) va (2) ta co:

2.2
AB=2AG=2.04c0s54° >2c0s54° 4,4+— ]
sin54°

2 4,4

= 2,2+
tan54° \/ 1
+1
tan? 54°

sy 2,2+—i >8.
4 : +1
1,32

Do d6 khong thé dit vao trong ngii gidc déu canh
8cm 6 hinh tron thoa man yéu cau bai toan.
Nhdn xét. Chi c6 ban Hodng Ngoc Ting, 9B, THCS
Chu Vin An, Nga Son, Thanh Héa va ban Lé Vi
Quynh Nhuw, 9A, THCS Phung Chi Kién, xa Hung
Chéu, Nghé An 1am t5t bai toan nay; .

NGUYEN THANH HONG
Bai TS/581. Gidi hé phirong trinh sau

x+y=3 )
¥+ =359

Loi gidi. (cta Nguyén Digu Huyén va nhidu ban)
Ta co:

(0.

x4y =(x-!~y)(x4 -Xy+xyt —x +y4). Viy
Q)& 3(x" -xX'y+xyt - +y4)=33
<::>x"—x]y+x2y2—.xy3+y4 =11
<::>‘(Jc2 +y2)2—(;r’_w—xy’)—,\'zy2 =11

(@4 f (e )2yt @,
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bat x =2 +y,Y=x (X>0) taco:
(e X2 -x7-y* =11 (1m).
Mat khac,
(D (x+y) =9 X +2r=9x=9-2Y,
thay vao (IIT) ta duoc:
(9-2Y) —(9-2r)y-¥* =11

<>5Y—45Y +70=0 = Y2 —9Y +14 =0
Sh=2Y="7.
V6i ¥, =2 thi X, =5. Khi 4y

{X=x2+y2:S {xl=1 {x2:2
= hoac :
Y=xy=2 ¥, =2 ¥, =1
V6i ¥, =7 thi X, =-5 loaivi X >0.
i o . x =1 Xy=2
Vay ta c6 cac nghiém: { va 4 5 .
yl =2 y :l

Nh@n xét. Bai nay thuéc dang chuin, dé nén da sb
ban tham gia giai va giai ding.

An Giang: DPdo Pirc Phiic Nguyén, 11T1, THPT
chuyén Huynh Man Pat, TP. Rach Gia; HA Npi:
Nguyén Thanh Nam, 9A1, THCS Linh Dam, Hoang
Liét, Hoang Mai; Ha Tinh: Lé Thi Thanh Binh, 8A3,
THCS Lé Vin Thiém, phudng Thanh Sen; Nguyén
Diéu Huyén, 7D, THCS Xuin Diéu; Hung Yén:
Tran Gia Phi, 10 Toan 1, THPT chuyén Hung Yén;
Lam DPong: Ho Pai Viét, 9A10, THCS Quang
Trung, Bao L§c;, Hai Phong: Ta Dang Quan, 8,
THCS Binh Minh, L& Thanh Nghi; Nghé An: Lé
Kim Ngdn, 8A1, THCS Quynh Thién, phudng
Hoang Mai; Nguyén Thai Diing, Nguyén Bdo Duy,
Nguyén Thj Tra Giang, Nguyén Pinh Gia Hung, Cao
Phiic, Nguyén Pidc Sang, Thai Ting Qudn, 8B, Ngé
Trdn Ngoc Bdo, 8D, THCS Ly Nhit Quang, xi Do
Luong; Nguyén Picc Nhidn, 8B, THCS H6 Xuan
Huwong, x3 Quynh Lwu, Lé Vi Quynh Nhu, 9A,
THCS Phung Chi Kién, xa Hung Chéu, Pham Ngoc
Diép, 9A, THCS Quynh Cbi; Thanh Héa: Nguyén
Bd Pirc Anh, 8A, THCS Luong Chi, Tinh Gia; Phi
The: Nguyé:n Manh Dung, 8A, Chu Ng:rpc Anh,
Nguyén Thanh Mai, 9A, THCS Ly Nam Pe, x4 Van
Xuin; Lé Minh Pirc, 9B, THCS Van Lang, Phudng
Viét Td, Nguyén Bdo Chdu, Nguyén Hitu Dirc Tri,
8A6, THCS Yén Lac, Tam Héng; Pé Manh Hung,

26 T?g?"uggg S6 585 (3-2026)

11 Toén A, THPT chuyén Hing Vuong; Quing
Ngai: Trén Vin Phung, 8C, THCS Nguyén Kim
Vang; Quing Ninh: Trdan Phieong Dung, 9A, THCS
Bic Son; Quang Tri: Nguyén Chinh Quan, 9, THCS
Dong Hai: TP. Hd Chi Minh: Tran Khdnh Tung,
9/2, THCS Tran Quédc Toan, Binh Trung; Lé Khic
Tri Nguyén, 11E, THPT Lé Thanh Tong, Mai Phu
Khang, 9Al2, THPT chuyén Trin Pai Nghia,
Nguyén Lam, 9A2, THCS Pao Duy Anh; Vinh
Long: Luu Gia Phic, 9/1, THCS Bén Tre, Thdi
Quoc Kiét, 9/3, THCS Ta Thi Kiéu, xa Mo Cay.

TA DUY PHUQNG
Bai T6/581. Cho a, b, ¢ la cac 50 nguyén duwong
théa man a° +b° +c° =478298(a+b+c). Tim gia
tri nhé nhat ciia biéu thirc S=a + b+ c.
Léi gidi. Bién d6i diéu kién cua bai ra thanh

(@~ a)+ (b’ -h)+(c'~¢)
=478297(a+b+c) (1).
Nhén lhfxy:
& —a=a(a*-1)=a(a*- 1) a*-4+5)
=a(a® - 1)(a* - 4) + Sa(a’ - 1)
=(a—-2)a—- a(a+ 1)a+2)
+ 5(a- Da(a + 1).

Do a la s6 nguyén duong nén

(@a-2)(a-a(a+ 1)(a+2)
4 tich ciia nam sb nguyén lién tiép. Trong nim sb
nguyén lién tiép ludn tim dugc it nhat mét sé chia
hét cho 3, mot sb chia hét cho 5, mot sd chia hét
cho 2; do d6 (a — 2)(a — 1)a(a + 1)(a + 2) chia
hét cho 2, 3, 5 (2).
Lai co (a - 1)a(a + 1) 14 tich cua ba sé nguyén lién
tiép. Trong ba sé nguyén lién tiép ludn tim duge it
nhat mdt s6 chia hét cho 2, mot sé chia hét cho 3;
do d6 (a - 1)a(a + 1) nén chia hét cho 2, 3. Suy ra
S(a—1)a(a+ 1) chiahétcho 2, 3,5 (3).
Tir (2) va (3) suy ra @’ — a chia hét cho 2, 3, 5.
Ma 2, 3, 5 d6i mét nguyén té cing nhau nén a’ - 4
chia hét cho 2. 3. 5 = 30, Hoan toan chimg minh
tuong tw, tacd b’ —bva S —¢ ciing chia hét cho
30. Nhu vay vé tréi ciia (1) chia hét cho 30, nén vé
phai cua (1) 1a 478297(a + b + ¢) ciing chia hct
cho 30. Do UCLN (478297, 30)=1néna+bt¢

|
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chia hét cho 30. Theo gia thiét a, b, ¢ 1d céc sb
nguyén duong néna + b+¢ > 3.
TrdosuyraS=a+b+c>30.

! =
S = 30 khi {“’“ Y

a’ +b* +c* =14348940
Chﬁng han (a, b, ¢) 1a hoén vi cta (1; 2; 27).
ViyminS=a+ b+ ¢ =130.

Nh@n xét. Mau chét cua bai toan 1a viée chitng
minh: Véi a 13 s6 nguyén thi a® — a chia hét cho 30.
Nhiéu ban di st dung Dinh 1i Fermat nho: Vi p la
$6 nguyén t6 va a la s6 nguyén thi a’— a chia hét cho
p. Ung voi p = 5 thi @ - a chia hét cho 5, tir d6 vé
phai cta (1) chia hét cho 5, do d6: S=a + b + ¢ chia
hét cho 5. Sau d6 1ap luan:

S’=(a+b+c) >a’ +b° +c’ =478298S

suy ra § > 26 ma S chia hét cho 5 nén S > 30. T do
ciing tim ra két qua.
Tuyén duong cac ban sau c6 1oi giai 1ap luan chat
ché va ngin gon:
Ha Tinh: Dang Sy Phuoc Duc, 10T1, Ngé Bui Anh
Khoa, 11T1, Pham Viét Lé Huy, 11T2, THPT chuyén
Ha Tinh; Nghé An: Nguyén Van Pirc Thdng, 11A3,
THPT Hoang Mai; Hung Yén: Trdn Gia Phi, 10
Toén 1, THPT chuyén Hung Yén; Tay Ninh: Tran
Lé Trong Phuc, Thi Tién Thanh, 11T1, THPT
chuyén Tran Ngoc Giau; An Giang: Thai Pirc Huy,
11T2, THPT chuyén Huynh Mén Pat; TP. Hd Chi
Minh: Nguyén Pirc Quang Minh, 11E1, TH,
THCS&THPT Lé Thanh Tong, Mai Phu Khang,
9A12, THPT chuyén Tran Dai Nghia; Cong hoa Ao:
Lé Bach Hai Pang, 3B, Truong Qudc té song ngir
cap II, IIl GIBS, TP. Graz.

PHAM THI BACH NGQC
Bai T7/581. Goi a, b, ¢, d la dj dai bon canh ciia
mét tir gidc 16i. Chieng minh rang

J a +J b
b+c+d-—a c+d+a-b

c d
+ 222,
+\’d+a+b-c \/a+b+c~d \[—

Léi giai. Vi a,b,c,d 1a 4§ dai bbn canh cia mot
tir giac 16i nén: b+c+d—a>0,

c+d+a-b>0,d+a+b-c>0,a+b+c~d>0.

Ap dung bt déing thirc Cauchy ta cb;
2\/20.(b+c+d—-a) <2a+(b+c+d-a)
=a+b+c+d.

\/—a* 224
Suy ra: - 2 ;
b+c+d-a a+b+c+d
Tuong ty ta co: 4 2 226 ;
B Netdrash atbretd
\/'—Ti> 2J2¢ '
d+a+b-c a+b+c+d’
\F—d‘> 22d
a+b+c-d a+b+c+d

Cong theo vé bbn bt ding thirc trén ta thu dugc:

a J b c
+ +J
Jb+c+d~a c+d+a-b d+a+b—c
¥ ’ d 22\/-2—(a+b+c+d)=2ﬁ.
a+b+c—d a+b+c+d

Nhdn xét. Diy 12 mot bai toan bat déng thirc khéng
khé va kha quen thugc. Pa sb 1&i gidi ciia cdc ban
giri dén toa soan déu dang va gii theo cich trén. Co
hai ban cé 15i giai rat gidng nhau. Cac ban sau day
co loi giai dang:

Ha Nbi: Nguyén Thanh Nam, 9A1, THCS Linh
Pam, Hoang Liét, Hoang Mai; Quang Tri: Nguyén
Chinh Qudn, 9%, THCS Pong Hai; Lé Phuéec Ouy,
Phan Viét Hoang, 11 Toéan 2, Lé Anh Duong, 12
chuyén Toan 2, THPT chuyén V6 Nguyén Giap;
Vinh Long: Lé Hodng Khang, Nguyén Thanh Tric,
11T1, THPT chuyén Nguyén Binh Khiém; Phi The:
Trdn Viét Tung, 11 Toan A, THPT chuyén Hung
Vuong; Cong hoa Ao: Lé Bach Hai Dang, 3B,
Trudng Quéc té Song ngit cdp II, 1l GIBS, TP.
Graz; Hung Yén: Phagm Vin Phong, 11 Toan 1,
Trdn Gia Phi, 10 Toan 1, THPT chuyén Hung Yén;
Ngh¢ An: Thdai Ting Qudn, 8B, THCS Ly Nhit
Quang, Nguyén Vi¢t Anh, 7A1, THCS Quin Hanh,
Nghi Ldc, Nguyén Vin Pirc Thing, 11A3, THPT
Hodng Mai; HA Tinh: Dang SP Phwdc Pire, 10 Todn
1, Ngé Bii Anh Khoa, Nguyén Ting Duy, Nguyén
Viét Thé Tai, Nguyén Anh Diing, 11 Toén 1, THPT
chuyén Hd Tinh; Tdy Ninh: Trdn Lé Trong Phiic,
1IT1, THPT chuyén Trin Vin Gidu; TP. Hd Chi
Minh: Lé Thiy Trang, 11E6, Nguyén Pham Minh
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Phii, 11E2, Vé Nguyén Gia Huy, 11A1, Lé Khdc Tri
Nguyén, 11E1, TH, THCS&THPT Lé Thanh Tong;
Lé Nguyén Tuyét Minh, 8A6, Mai Phii Khang, 9A12,
THPT chuyén Tran Dai Nghia; An Giang: Luu Minh
Tri, 10 Toan 2, Thdi Pirc Huy, 11 Toan 2, THPT
chuyén Huynh Man Pat; Thanh Héa: Mai Thi¢n An,
9B, THCS Chu Vin An.

HOANG NGQC MINH
Bai T8/581. Cho tam gigc ABC khing i, cd
trong tam G va tryc taim H. Kéo dai AG, BG, cG
theo thir tr cat dwéng tron ngoai tiép tam gidc
ABC tai Ay, By, C,. Chirng minh rﬁng

HA+HB+ HC < GA +GB +G(.

Loi giaiDit BC=a,AC=b,AB=c, M la trung

: 2
diém cia BC, taco: MA-MA =MB~MC=%— :

Suy ra:
2 2 2
M= at _ a ” a ‘
M \/2(b2+c2)—a2 22(6% +¢?)-a?
4

Do d6: GA =GM +MA4, =%+MA,

J2(b*+c?)-a® a?
6 2./2(b? +c?)-a®

Ty +b2+¢2
3202 +c?)-a?

A4

4

Lam twong tu, sau d6 si dung BDT Schwarz ta
thu duogc:

TOANHOC |
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az-+-bz+c2

b 1L i ol
G+ GBI+ GO = P ret)-a?

2 +b2+c? a?+b?+c?
o g The o
P a2 +ch)-b? 3J2a?+bP)=¢?
3(a?+b2+c?)
g J2(62 +c?)-a? +y2(a? +c?)=b? +y2(a?+b?)—c?
>Ja?+b*+c?.

Vay ta chi can chimg minh:
HA+HB+HC<Ja?+b*+c? (1)
Thét véy, goi O la tam duong tron ngoai tiép tam
giac ABC. Taco:
HA=20M =20C-cosMOC=2Rcos 4 .

Tuong tu suy ra:
HA+HB+HC =2R(cos A+cosB+cosC).

Ch y ring a=2RsinA ,b=2RsinB,c=2RsinC, ta
co: al+b2+ct=4R%(sin? A+sin? B+sin?C).
Khi d6 bt ding thirc (1) tuong duong:

(cos A+cos B+cosC)? <sin? A+sin? B+sin2C

«>cos? A+cos? B+cos? C+2cos Acos B
+2cosBcosC+2cosCcos A

<sin2 A+sin2 B+sin? C
&> cos? A+cos? B+cos2 C+cos AcosB

+cosBcosC+cosCcos 4 S% (2).

Ta c6 cong thitc quen thuoc:
cos? A+cos? B+cos2C+2cosAcosBcosC=1.
Viy (2) tuong duong voi
cosAcosB+cos BcosC+cosCcos 4

S—;—+2cosAcosBcosC (3).

‘ 1
Trong ba so cosA——,cosB—l,cosC—l—, luén
2 2 2

chon dugc hai sé cing ddu. Khong mit tong quat,

gia st (cos A—l](cos B—lJZO
2 2

@cosAcosB+%2%(cosA+cosB)

chosAcosBcosC+%cosC

2cos AcosC+cosBcosC  (4).
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Lai c6:
1=2cos Acos BeosC+cos? A+cos? B+cos? C
>2cos Acos BeosC+2cos Acos B+cos? C
&> (cosC+1)(2cos Acos B+cosC-1)<0
& 2c0s Acos B+cosC—-1<0

1 1
@cos,-icosBS;——icosC (5).

Céng theo vé cic bt ding thirc cing chiéu cia (4)
va (5) ta thu duge (3) ding. Viy bai toan dugc
ching minh.
Nhén xét. Khong nhiéu ban tham gia giai bai ki nay,
trong d6 mot sd ban & chung mot 16p c6 151 giai
giéng hét nhau. Xin tuyén duong cac ban co 10i giai
t6t: Thanh Héa: Vi Duy Manh, 10T1, THPT chuyén
Lam Son; Nghé An: Lé Vit Quynh Nhu, 9A, THCS
Phung Chi Kién, xa Hung Chéau ; An Giang: Huynh
Pirc Chi, 10T1, THPT chuyén Tha Khoa Nghia,
Nguyén BPirc Manh, 11T2, THPT chuyén Huynh
Mén Dat.
NGUYEN VAN LINH

Bai T9/581. Ky hiéu a; la hé s6 cia
(0 < k <4n — 1) trong khai trién thanh da thirc
ctia: P(x)=(1+x+x ...+ )1+x+X +..+x").
Tim tdt ca cac s6 nguyén dwong n sao cho ay, la
lity thira nguyén dirong ciia mét sé nguyén 1.

Léi gidi. Gia sit f(x)=(1+x+x2+...+x7)’

=l4+bx+byx?+.. +byx2n.

Khi do:

P(x)=(1+x+x24.. 4220 )14 byx+byx2 4. by x?n),

Béng cach nhan lan lugt timg s8 hang ciia hai biéu
thirc ta thdy ring hé s6 cia x2" trong P(x) 1

@20 =bry+byp1+bypa+.. b = f(1)-1
=(n+1)* -1 =n(n+2).
Gia st ay,=p™ voi p la s6 nguyén t& va
meZ*. Khi d6 n=p* va n+2=p" trong do
0<k<h,k+h=m. Tl day suy ra:

2=ph—pk=pk (pl:-k _1).
Din dén p* |2 hay p*e{l,2}.
Néu p¥=1 thi p=2,k=0 va n=1 (thda man).
Néu pt=2 thi p=2,k=1 va n=2 (thoa man).
Nhu viy ne{l,2}.
Nh@n xét. Tht ca cac 10i gidi giri vé tda soan déu
ding, tuy nhién c6 mot s6 ban giai dai va phic tap.
Cic ban sau ddy c6 16i giai tot: Ha Noi: Nguyén
Thanh Nam, 9A1, THCS Linh DPam, Hoing Liét,
Hoang Mai; Ngh¢ An: Lé Vi Quynh Nhu, 9A,
THCS Phung Chi Kién, x4 Hung Chau; Ha Tinh:
Dang Sy Phudc Dirc, 10 Toan 1; Bui Tung Lam, Lé
Minh Manh, Nguyén Viét Thé Tai, Ngé Bui Anh
Khoa, 11 Toan 1, THPT chuyén Ha Tinh; Hung
Yén: Trdn Gia Phii, 10 Toan 1, THPT chuyén Hung
Yén; An Giang: Nguyén Hoai Nhanh, Nguyén Pirc
Manh, 11T2, THPT chuyén Huynh Man Pat; Vinh
Long: Nguyén Thanh Tric, 11T1, THPT chuyén
Nguyén Binh Khiém, Thdi Quéc Kiét, 9/3, THCS Ta
Thi Kidu, x Mo Cay; Lam Dong: Ho Pai Viét,
9A10, THCS Quang Trung; TP. Hd Chi Minh: Lé
Nguyén Tuyét Minh, 8A6, Mai Phii Khang, 9A12,
THPT chuyén Trén Dai Nghia.

NGUYEN VIET HUNG
Bai T10/581. Cho a la s6 thuc dwong va day s6

(x,) diroc xdac dinh boi cong thire truy hoi sau:

F e *
voi nelN .

xi=1lvd X, q=x+—

2%

k=1

. . S 2 v X
Chung minh rang day (v,) véi v, =—=

co giol
Vinn

han va tim giGi han do.

Loi gigi (Theo ban Nguyén Hodi Nhanh, 11T2,
THPT chuyén Huynh Man Dat, An Giang).

Biing quy nap ta d& thdy x, >0,VneN va

a

Xy =X, = == >0,VneN

n T n
S
P s
k=1

‘1

(v6i S,=Yx) =x,, >x,VneN,
k=1
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an
b e : oh . =2a.
Viy (x,) la day tang. Gia st day (x,) bi chan =2a },]-To[l+ x"*'S"]
trén, khi d6 day (x,) héi tu. Dat limx, =L Tu 5
n—m X X r"za
cong thirc truy hdi, cho n — o ta dugc: Do do: Ilm——'mn =2a= !‘_’,E /

- /4
t
e =0, dieundy 14 vo If. Nhdn xét. 1) Trong 16i giai trén da sir dung mot so
25 z r* két qua sau: I
. + Dinh ly Stolz-Cesaro: Cho hai diy so (x,) va
(v,) thoa man:
i) Diy (v,) ting ngat va .11112 y, =19

Do do diy (x,) khéng bi chin trén. Suy ra
limx, =+0. Ap dung dinh 1y Stolz-Cesaro ta co:

2 2 2

limZa = fjm— e 2% i ii) T L e 2 ol Y, |
nsenp = In(n+1)—Inn ey =Y,
R I S Khi d6 lim= =/
S PN W T Lo,
S\7""s ) S, S+ Nguyén Iy kep: Cho ba day so (xn)s O'n)s (20)
XL I | thoéa min; x, <y, <z, va ,lllj?c-‘ —Ilmz =1,
Xétmau so: In(n+1)—1Inn =1n(1+’—1}~—

n Khi d6 lim y, =1.

2 Py
Q‘S"‘» L + Néu lima(x)=0 thi a(x)goi la dai lugng vé
Khi do st ST !'121 1 cung bé khi x — a. Bay gid gia sir a(x) va B(x)la
v cac dai lugng vd cung bé khi x — a.
2
=nm[—2“’“~ +“—§'). Néu imZX — 0 thi ta néi a(x)1a vé clng bé
n—x Sﬂ Sn x—a ﬂ(x
Vi diy (x,) tang vi x,=1 nén bic cao hon so v4i P(x) va ky higu
N —ix 2nx, =n. Do do: 0< a’n < an a a(x) =o(f(x)) hofca = o(f).
n= IsY S : FrN e
3 S N 1im%‘;= m(m#0) thi ta néi a(x)va
al x—a X
M3 —=0 th Iy k ;
3 B =Y Do theo nguytn KSR 18 08 ey 1 ko vt 6 silng s, Dis: Highady
a’n an an a a(x)
hm—-—O Taco: 0< < = . Ma  lim——==1thi a(x)va B(x) 1d cic vd cling bé
e Sn xn+‘ISn nxm-l xn+l R ﬁ( ) g

lim—2 =0 (do hmx =) nén theo nguyén ly feng duong VA &y higw ()~ (),
s xn+l

2) Ngoai ban Nhanh, cic ban sau c6 14i giai dang:

ke i _ 0. Do st dusigredith i1y Sole An Giang: Thadi Dirc Huy, Nguyf?n Dirc Manh,
oy S 11T2, THPT chuyén Huynh Man Pat; Laim

= o ot i 28y Dong: Hé Pai Viét, 9A10, THCS Quang Trung,
ey Ay Bao Loc; Nghé An: Lé Vit Qujnh Nhur, 9A, THCS

Phung Chi Kién, xa Hung Chau; Ha Tinh: Nguyén
Viét Thé Tai, Bui Ting Lam, Ngé Bui Anh Khoa,
i Nguyén Trung Hdi, 11 Toan 1, Phan Viét Lé Huy,
)] 11 Toén 2, THPT chuyén Ha Tinh.

TRAN HU'U NAM
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Bai T11/581. Tim tat cd cdc ham s¢ R+ st
thoa man: '

X
fly)+ f(;) =) FD)+y2 f(ay), Y,y >0 (1).

Lai gidi. (Theo da s6 cac ban) Tir didu kién bai
ra, voi flx; y) thoa mén (1), cho y = | suy ra: ‘

S M-D=0,VxeR* & £(1)=1.
Thay x=1 vao (1), ta thu dugc:

1
SO)+f (;}f O+»2 (), VyeR+

1 2
<f MK J(3),VyeR* (2).
ge § o F
Thay y boi N vao (1) va st dung (2), ta thu
duoc: 1+f(x2)=f(l)f(x)+L,VxeR+.
X X

Suyra: f(x2)=x2(f(x))? +xl—2—1,VxeR+ (3).

Thay y bai x vao (1), ta dugc:

£+ FD=(f(x)2+x2f(x?),VxeR*

& f()=(f(x))2+x2(f(x))* -1, VxeR* (4).

Tir (3) va (4) suy ra:

(f(x))? =}13,VerR+ <:>f(t)=%,VteR+.
Thir lai, ta thiy ham nay thoa man céc diéu kién
bai ra.
Nhdn xét. Day 1a dang phuong trinh ham co ban vdi
cip bién ty do sinh boi phép nghich déo nén da sb
cdc ban déu giai theo céch d trinh bay. MOt s0 10i
giai khac tuy c6 dai dong hon do cic phép bién doi
vn cho dap s6 ding.
Cic ban sau day co 1oi giai ding: An Giang: Liwu
Minh Tri, 10T2, Nguye:n Hoai Thanh, Thai Birc Huy,
Nguyén Pirc Manh, 11T2, THPT chuyén Huynh
Min Dat, Huynh Diec Chi, 10T1, THPT chuyén Thi
khoa Nghia; Ha Tinh: Ddng Sy Phudc Dt?c,_] 0T 1’,
Nguyén Ting Duy, Ngd Bui Anh Khoa, Nguyén Viét
Thé Tai, 11T1, Phan yié Lé Huy, 11T2, THPT
chuyén Ha Tinh; Nghé An: Lé Vii Quynh Nhir, 9A,
THCS Phiing Chi Kién, xa Hing Chéau; Thira Thi?:n
Hué: Trén Ba Thinh, 10 Ton 1, THPT chuyén Qudc

hoc Hué; Lam Ddng: Ho Pai Viét, 9Al, THCS
Quang Trung, Bio Léc; TP. H) Chi Minh: Nguyén
Chénh Thién, 11T1, THPT chuyén Lé Hong Phong,
Mai Phii Khang, 9A12, THPT chuyén Trin Dai
Nghia; Phd Tho: Nguyén Quang Huy, 10 Toan A,
THPT chuyén Hung Vuong; Quéng Trj: Phan Viét
Hoang, Lé Phwde Quy, 11T2, THPT chuyén Vo
Nguyén Giap; Thanh Héa: Vi Duy Manh, 10T1,
THPT chuyén Lam Son; Vinh Long: H6 Duong
Pirc Pat, THPT chuyén Vinh Long.

NGUYEN VAN MAU

Bai T12/581. Cho tir dién ABCD va diém M chay

trong tir dién. Goi N, P, O theo thir tu la giao diém

ctia BM, CM, DM va cdc mat (ACD), (ABD),

(ABC). Tim vi tri cia M dé thé tich tir dién MNPQ

lom nhat.

Léi gidi. Ta cin co mot bd dé.

B aé. Cho tr dién ABCD va diém M nam trong

tir dién. N la giao diém ciia AM vi mdt phing

(BCD). Néu M li tam ti cir cila hé bon diém A, B,
x

AN xtytz+t

C, D voi cac hé s0 x, ¥, z, L thi

Tro lai giai bai todn trén.

Vi M nim trong tir dién ABCD nén ton tai cic sb
duong x,y,z,tsaochox+y+z+t=1vaMIa
tam ti cy cia hé bén diém 4, B, C, D vdi cac hé
s6 twong img la x, y, z, t.

Goi E 14 trong tdm cua tam giac BCD; M 12 giao
diém ctia AE va mit phang qua M song song véi
(BCD); N°, P’, O’ theo thir tir 1a giao diém cua
BM, CM, DM va (ACD), (ABD), (ABC).

Theo bb dé trén, ta co:

MN MP M
Vivpo=—"—= _QVMBCD

MB MC MD
_MN MP MQ ME
" MB MC MD  AE
¥ xyzt

b (x+z+t)(x+t+ y)(x+ y+z) Vazco

VaBcp

i ©
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Vi M thuge AE va MM //(BCD) nén M’ 14 tam ti
cy cha hé bon diém 4, B, C, D véi chc hé sb
taong img I %, y +‘.+t’v+,.+t ’y+z+t

3 3
Do d9, twong ty nhur trén, ta co;

(Y yizat \'+"+f
Vunpg = (

V
1+.+r)( \+;.+r)( et r) Mgp
3

X{(x+y+z +r)—-x) x(1-x
= sVaBcp = 7 Vasco (2)
(x+2(x+y+z+1)) (x+
Tu (1) va (2) suy ra:
Vaveg <Vunvprgr
xyzt (- x)’

(e (x+2)°
2 yzt(x+2) S(l—x) (1-»)(1=z)(1-1)
o 0= ()20
(1+2) yzt B
Theo bat ding thic Cauchy cho ba s, ta co:

(1—2)’ (1=)0-2)0-1)

(x+2)' ozt

- (l—x)3 1-(y+z+0)+(zt+ty+yz)—yzt
(x+2) yzt

3 (l—x)3 x+(zt+ty+yz)—yzt
(x+2)" yat

liay s fom i Bl
=Ex+2))3 (}m y .zt 1)
(1 x) { 27x 5 9 1}
(x+2) (y+;:+t)3 y+z+t

(l-x) { 27x | 1}
R S

27x+9(1—x) (l—x)

(x+2)
x3+6x2 +12x+8 (x+2) g
T (2 2y

3 2 T?ngugtogg S 585 (3-2026)

Toém lai: VMNPQSVM'N’P’Q' (3).

3
Xét ham f (x)=£(—l—_i)—- xéc dinh trong khoang

x+2)’
(0;1). Ta cé:
| [(1_x)3_3x(]-x)2}(x+2)3—-3x(1—x)3(x+2)2
f(x)= (x+2)°
[[(l—x)#3x](x+2)~3x(l—x)}(l—x)2 (x+2)°
) (x+2)°
(-x2-1 0x+2)(1-x)’ (x+2)°
B (x+2)6
(=x2-10x42)(1-x)"
) (x+2)4 '
Do d f'(x):Ocpt:l_Sis i

Vay f(x) dbng bién trong khodng (0;—5+3\/§)

va nghich bién trong khoang (—5+3\/§; 1) 4).
T (3) vai (4) suy 1a Vywpp 16n nhit <
x=-—5+3\/§ o M

= 54343

Nhan xét. 1) Bai toan nay kho, chi c6 7 ban tham gia
gidi vd chi co 1 ban cd 101 gidi dung, d6 12 ban
Nguyén Thanh Triic, 11T1, THPT chuyén Nguyén
Binh Khiém, Vinh Long.

2) Nhitng bai toan cuc tri hinh hoc hay 1a nhilng bai
toan ma trong 1o giai cia n6 ngudi gidi can phai két
hop tu duy hinh hoc va tir duy dai sd.

thuoc doan AE va

NGUYEN MINH HA
Bai L1/581. Mot binh khi nén bang thép duwoc
diing trong Ian bién dwoc nap khéng khi & dp sudt
200 atm tgi nhiét d6 17 °C. Binh dwoc trang bi
mot van an toan, van sé tw déng xa khi néu dp suat
ben trong vugt qua 240 atm. Sau khi nap binh
duoc dé trén boong tau dudi troi nmzq khién nhiét
dj ciia khoi khi bén trong tang lén. Coi khong khi
la khi Ii twong va thé tich ciia binh khéng ddi. Cho

hang Sri boltzmann k = 1,38.1072% J/K. Xét tinh

dung/sai cua cac phat biéu sau (cé giai thich).

|
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a) Khi ’.’Im':r do cua binh dat 47 C, ap sudt bén
trong xap xi 22,1 atm.

b) Van an toan cua binh sé kich hoat khi nhi¢t do
cua khi beén trong dar 384 °C.

¢) Khi nhiét do tang ur 17 °C dén 4770,
nang tinh tién trung
kheang 10,3%.

d) Néu ban ddu nguedi ia chi nap khi vao binh déen
ap sudt 150 atm (6 17 °C), thi nhiét dé tdi da ma
binh co thé chiu dicoc triee khi van an toan kich

dong
binh cta moi phin i tang

hoat sé cao homn so véi trieong hop nap den ap suat
200 am.

Léi gidi. a) Vi thé tich cua lugng khi trong binh
khong doi, nén ta co:

n_p_ _pl_200320
L I L 290

~220,69 atm = a) sai.

b) Ta co: ﬂ:_p"ﬂ___)]'mn ___M
1 van )4
=%=348 (K)=75 (°C) = b) sai.

¢) Ti 1¢ phan trim dong nang tinh tién trung binh
clia mdi phén tir ting:
Ea2=Bar 1009,=
Ea

320-290 , hoos
~10,34% => c) ding.
d) Khi nap khi dén 4p suit p;=150atm & nhiét do

T, = 290 K, nhiét ¢ tdi da Ty, trudc khi van an
toan kich hoat (py., = 240 atm) la:

. Pvanli 240.290
Tyan = =

2 150
~ 191 (°C) > 75 (°C) = d) ding.

Nhén xét. Chiic mirng céc ban di c6 10i giai ding
cho dé ra ki nay: Hung Yén: Trdn Mai Anh, 11 Ly,
THPT chuyén Hung Yén; Ha Tinh: Truwong Khanh
Toan, Dinh Vin Trwong, Ddang Vin Lé Manh,
Nguyén Lé Khdnh Ha, 11 Ly, THPT chuyén Ha
Tinh; Dbng Thép: Nguyén Phiic Thinh, Thanh Ngé
Bdo Long, 11 Ly, THPT chuyén Nguyén Quang
Diéu; TP. HY Chi Minh: Lé Phuée Nguyén, 11E7,

THPT Lé Thénh Tong. ‘
PINH TH] THAI QUYNH

=464 K

Bai 1.2/581. Dung mét proton co dong nang 5.45
MeV hdn vao hat nhdn ZBC dieng yén. Phan 1ing
tao ra hat alpha (a) va hat nhdn X. Hat « hay ra
theo phwong vuong goc voi phirong i cua proton
va ¢o dong nang 4 MeV. Khi tinh dong nang cua
cac hat, Id’_v khoi hromg cac hat tinh theo don vi
khoi lwomg nguyén tie bang 5o khoi cua ching.
Tinh nang leeng toad ra cia phan img.

Léi gidi. Theo dé bai ta c6 phuong trinh phan img
hat nhan: |p+ JBe— jHe+$X.

Vihat JBe dimng yén,tacé: p,=p,+Py-

Theo d& bai ta vé duoc gian d6 nhu hinh sau :

-,
p, Vit

Tir gidn dé co:
Py =P3+pi <2m Wy =2mpWyp+2maWyg

myWy, +mgWy
=Wy, =—2 % T

my
=M=3,575 (MeV).
Ning lugng toa ra cta phan ung:
AWa=Wia +Way Wy, =2,125 (MeV).

Nhén xét. Chuc ming cdc ban da ¢6 1di giai ding
cho dé ra ki nay: Hung Yén: Tran Mai Anh, Nguyeén
Lé Khanh Hd, 11 Ly, Tran Gia Phi, 11 Toan 1,
THPT chuyén Hung Yén; HA Tinh: Trwong Khdinh
Toan, Dinh Van Trwong, Nguvén Lé Khinh Ha,
THPT chuyén Ha Tinh; Ddng Thdp: Nguyvén Phan
Phii L, Thanh Ngé Bio Long, Nguvén Phi T hinh,
L1 Ly, THPT chuyén Nguyén Quang Diéu; Quing
Trj: Lé Anh Diong, 12 chuyén Todn 2, THPT
chuyén V5 Nguyén Gidp; TP, H} Chi Minh: Lé
Phuédce Nguyén, 11E7, THPT Lé Thanh Tong.

NGUYEN XUAN QUANG
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PHUONG PHAP

GIARIT TOAR

Trong hinh hoc phéng, cic bai toan vé hai dudng
tron tiép xtic nhau luén dong lai trong mdi ching
ta nhitng nét dep rat riéng. Péy ciing 1a dang toin
thudng hay xuét hién trong cic k¥ thi hoc sinh
gioi cac cip. Nhim khai thac thém tinh déc déo
cua cha dé ndy, tic gia xin giri dén ban doc mot
huéng tiép can ching théng qua bd d& quen
thudc sau day:

Bb d&. Cho tam giac ABC ngi tiép duwong tron
(0). Goi M, N la hai diém bat ki nam trén hai

ducng dang gidc twong img  goc BAC sao cho
duong rh&pig MN song song hodc tring voi diwong
thcfng BC va M, N khong thugc dwong tron (O).
Khi dé, dicong tron ngogi tiép tam giac AMN ticp
xuc voi dwong tron (O) tai diem A. Pac biét, néu
hai duomg ding gidc teong img  goc BAC suy
bién, trimg véi hai dwong thang AB, AC va
M'eAB, N'eAC MN'/BC,M"N'
khong thugc duong tron (O) thi hién nhién dwong
tron ngoai tiép tam gigc AM'N' vdn tiép xiic voi
duong tron (O) tai diém A.

A

sao cho

Diy la tinh chét kha co ban, ban doc c6 thé chimg

minh d& dang. Bay gid, chiing ta s& dén véi mot sb

34 T?ﬁc?"uggce S4 585 (3-2026)

khai théc kha tha vi bd d& ndy thong qua céc bai
toan dudi day.

Bai 1 (Iran MO 2021). Cho tam giac ABC nhon
khong can co AD la dwong cao va H la truc tam.
Goi E la diém doi ximg ciia H qua diém A. Ta
chon diém X trén duomg tron ngoai tiép tam gidc
BDE sao cho AC/DX va chon diém Y trén
ducmg tron ngoai tiép tam giac CDE sao cho
AB/DY. Chirng minh rang dwong tron ngogi
ticp tam gigac AXY tiép xic vdi dwong tron ngoai
Iir.f,u tam giac ABC.

Loi gidi.

Goi N,Q,P lin lugt 13 giao diém cua cic
dudng thing AH, BH, CH véi dudmg tron
ngoai tiép tam gidgc ABC (A=N, B#Q, C#P).
Suy ra ANB =ACB =NHB. Tir 6, tam gic
HBN can tai B. Din dén Ppc:H > N. Chimg

]
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minh tuong tr ta ciing dwugc P,y P va
Pic:He Q.

Mat khéc, FQ_EE= H_AFN- =HE HD nén diém
Q niim trén dudng tron ngogi tiép tam gisc EDB
Chimg minh twong ty, didm p cling nim trén
dudng tron ngoai tiép tam gidc EDC. Suy ra
JPC=IDC. M AB/DY nén ¥DC 450
=APC. Titdé YPC=4PC, hay 3 diém P, 4, y
thing hang. Chimg minh trong ty, ta cling dugc
3 diém O, 4, X thing hang. Suy ra APAY
=AE.AD =AX.AQ. Din dén ti gise POYX noi
tiép.

Ciing theo ching minh trén, do AP =AH =AQ
nén tam gidc APQ cn tai A. Tit d6 4PQ
=Z§13 =PYX. Suy ra XY/PQ. Ap dung bé dé
trén ta dugc dudng tron ngoai tiép tam gidc AXY
tiép xic véi dudng tron ngoai tiép tam giac ABC
tai A.

Bai 2. Cho tam giac ABC nhon c6 AB<AC, néi
tiép dwong tron (0) Goi I la trung diém BC va H
la tryec tdm tam gigc ABC; BH, CH lan luot c‘a"t
AB, AC tai E, F twong umg. Goi D la giao diém
cua EF va BC; T la giao diém thir hai cia AD
véi duromg tron (O); M, N theo thir tw la giao diém
cua EF voi dwong tron ngoai tiép tam giac IBT
vd dwong tron ngoai tiép tam gidc ICT sao cho M
khéc phia E doi véi F va N khdc phia F doi véi E.
Chirng minh rang duong tron ngoai tiép tam gidc
TMN tiép xiic vdi dwong tron (0)

Lév gidi. Ké dutmng kinh AS ciia duémg tron (0).
Ta cé tir giac BHCS la hinh binh hél:lh nén dé
ding suy ra 4 diém S,I, H, T thang hing.
Puimg thing AH cit dutmg thing BC tai K va
cét lai dudng tron (0) tai P. Theo tinh chét ciia

hing didu hoa co ban ta c6 (DK,BC)=-1
= A(TP,BC)=-1. Tix 46 t& gidc TBPC diéu

hoa.

____________

Mit khic, do EBI =HAC =ETI nén tir gidc
TEIB néi tiép. Din dén MBT =TEM =TAF . Suy
ra MB 1a tiép tuyén cia (O) Chimg minh tuong

ty, NC ciing I tiép tuyén ctia (0). Tir d6 suy ra
ba duong thing BM, NC, PT ddngquytai U .

Goi ¥ 14 giao diém thir hai cia TN véi dudng
tron (0). Ta c6 TNU+TMU =TIB+TIC =180°.
Suy ra tir gidc UMTN ndi tiép va 15 rang tir gidc
AIKT cing noi tiép dudng tron dudng kinh A7
nén din dén TNU =TIB =T4K =TVP. Suy ra
NU/PV. Ap dung bé d& trén ta dugc duong tron
ngoai tiep tam gidc TMN tiép xic véi dudng
tron (O) tai 7.

Bai 3. Cho tam gidc ABC ngi tiép dwong tron (0)
6 H la tryc tam. Goi D la giao diém ciia AH véi
BC; M la trung diém canh BC; tia MH cdt dwong
tron (O) tai Q; qua H ké duong thang song song
v6i OA cdt BC tai T. Chirng minh rang dwong tron
ngoai tiép tam gidc QDT tiép xiic véi duwong tron
(0)

Loi gigi. K¢ dudng kinh 'AK ctia dudng tron (0).
Ta c6 tir gidc BHCK '1a hinh binh hanh nén d&
dang suy ra 4 diém K, M, H, O thing hang,
Goi E la giao diém ctia BH véi AC; F 1a giao

TOAN H
: cl'udi% 35

S3 585 (3-2026)

Dugc quét bang CamScanner


https://v3.camscanner.com/user/download

itlrlsm cia C.H V?l AB; O l‘:‘a tim cia dudng EE: oB? Theo dinh 1y Steiner déo suy ra
0 ngoat tiep tam gidc HBC. Do pcr1C QC?
Dpci(0)>(0') nén M 1a trung diém cua doan
00" va 1 rming AH/00. Din dén
H(AM,00')=-1 (1).
A

OD, OT 1 hai dudng déng gidc goc BOC. Ap
dung b d& trén trén ta suy ra duong tron ngoai
tiép tam giac QDT tiép xtc voi duong tron (O)
tai Q.

/ Bai 4. Cho tam gidc nhon ABC khong can. Goi
(0) la diong tron di qua hai diém B, C cdt edc
canh AB, AC lan lwot tai E, F tuong img
(E,F#A); M,N lan lwot la trung diém cia BF,
d CE. Gia sir dwong thang EF cét dwong thang BC
tai diém D; dwong thing MN lan heot cat canh
. — AB, AC tai cdc diém X, Y tuong ing. Chitng minh
riang AD la tiép tuyén chung cia duwong tron

B % ; i ngoai ticp tam gidge AMN va dwong tron ngoai
4 DT\ M ; tiep tam gidc AXY.
L Léigidi.

P L

OI

o
-

Lai c6, theo gia thiét HT/A40 nén
H(AK,0T)=-1 hay H(AM,0OT)=-1 (2). Tir (1) 5 c
va (2) suyra 3 diém H, T, O' thing hang. Tir d6 \/

i duc 5 , HT ding gi4c tr 5 : ; {
hai duomgthang “HD Ang"gldc Hong B0¢  God G 7 T ot 1a giaw dikm clx ADvéL OF
BHC nén theo dinh ly Steiner ta cé: va BF; L 14 giao diém cia EC va BF: K I

DB TB _ HBZ2 3) trung diém cla AD. Do BCFE.AD la tir gidc
DC TC HC toan phin nén céc diém K, M, N, X, ¥ thing
Mit khac, do AHFB~AHEC nén HB _BF va hang (cing nim trén dudng thing Gauss-Newton
HC CE cia t¥ giic todn phin) va ta ciing o
BF _0B

AQFB~AQEC nén T« a6 (PAGT)=-1. Suy ra B(DA,GT)=-1. T dé

CE oC ;
B(CE,GL)=-1. Véi chi y ring N 1a trung diém
cia CE nén theo hé thitc Maclaurin ta cé:

LN.LG=LC.LE.

HB?> _QB?

e 0C? Két hop véi (3) ta dugc

TOANHOC
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Hoén toan twong tw, LM LT=IB I F.

Mét khéc, %)/(0) ZE.F:E.E. Dén dén

INLG=LM.LT. Suy ra t& gidc MNTG ndi tiép
duong tron (w) . Suy ra:
g}{/(w) =KM E=K‘GK‘T

Ma K la trung diém cia 4D neén theo hé thirc
Newton ta o9 KA2=KGKT=KM KN , hay KA
la tiep tuyen cia dudng tron ngoai tidp tam gidc
AMN (1).

Lai c6 AABF ~AACE nén suy ra:

BA CA BA CcA4
=——

BF CE 2BM 2CN
hay AABM ~AACN.

Tird6 BAM =CAN , din dén AM, AN ding gidc

B4 _CA
BM CN

trong goc XAY . Ap dung bd @& trén ta dugc
dudmg tron ngoai tiép tam gidc AMN va dudng
tron ngoai tiép tam gidc AXY tiép xuc nhau tai
A (2). Tir (1) va (2) suy ra 4D Ila tiép tuyén
chung cia dudng tron ngoai tiép tam gidc AMN
va dudmg tron ngoai tiép tam gidc AXY.

Bai 5 (IMO shorlist 2020). Cho tam gidc: ABC
Vv6i AB<AC ¢ I la tam dwong tron ngi tiép tam
gidc va I, la tam duong tron bang tiép goc BAC.
Duong tron noi tié'p ([ ) tié:p xuic voi canh BC tai
D. Goi E la giao diém ciia AD va Bla, F' la giao
diém cua AD va Cl,. Ching minh rcfng hai
duwong tron ngoai tiép tam gidc AID va tam gidc
I,EF tiép xiic nhau.
Loi gidi.
Goi I, I. 13n luot 13 tim dudng tron bang tiép
cac goc ABC va ACB cua tam gisc ABC, S la
giao diém cua hai duong thing I;1. va BC,
dudng thing IC cit lai duomg tron ngoai tiép tam
gidc AID tai G va L la diém Miquel cua tir gidc
toan phin DCI,E.FB. Dé thiy 5 diém I, B, L,
I,, C cing nim trén dudng tron duong kinh 11,
nén
AIL =180°—LII, =180°~LBI, =180°—LDE
=A4DL.
Suy ra tir gidc AIDL ndi tiép.

'S4 585 (3-2026)
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Lai c6, S47 =5DI =90° nén 6 diém S, 4, I, D,
Lva G cung nim trén dudng tron dudng kinh
SI. Suy ra SLI+ILI,=180°, hay 3 diém S, L,
I, thing hang,
Mit khac:
I,LF =I,EF =Fal,~I,1.I, =SLD-SCI,.
Ma 1,1,/ SG (cung vudng goc véi IC ) nén
SCI, =GSD =GLD.
Tir d6: SLD-SCI, =SLD-GLD =5LG,
hay I:ZTF-' =SLG.
Dén dén 3 diém F, L, G thing hang. Xét tam
gidc LI,F va tam giac GLS c6 SG/FI, nén ap
dung bd dé trén, ta suy ra dugc hai dudng tron

ngoai tiép tam giac AID va tam giac I,EF tiép

xuc nhau tai L.

Bai 6 (India EGMO TST 2022). Goi I va 1, lan
legt la tam dwong tron ngi tiép, tam dwong tron
bang tiép goc BAC ciia tam gidc ABC khéng
cin. A' la diém doi ximg cua A qua tam O cia
duong tron ngoai tiép tam gidc ABC va L la diém
chinh giita cung BAC ciia dwong tron (0) Hai
dwong thang LB va LC cat duong thang Al tai Y
va Z tuong ung. Ching minh rang dwong tron
ngoai tiép tam gidc LYZ tiép xuc véi duong tron
ngoai tiép tam giagc A'll,.

Lai gidi.

Goi D 1a giao diém ciia hai dudng thing Al véi
BC. Pudng thing Al cit lai dudng tron (0) tai
K; duénmg thing A'Dcit lai duong tron (O) tai
P va cat dudng thing qua diém L song song voi
BC tai X; dudng thing LP cit lai duong trdn
ngoai tiép tam giac I, A" tai E. Ta co:

TOAN HOC .
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=180° -[ZEEJ,M?C}(%O _BLTC}

=90-4CB =BAA =BPD,
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Suy ra tit gidc PYDB noi tiép. Chimg minh
twong m;ti Cﬁn/g.f’) tir ,g.iic PZCD ni tidp,
Tidé LXP =PDB =PYB =Pz].
Suyra 5 diém X, Y, Z, L, P cing nim trén mét
duémg tron. Lai 6 DP.DA' =DB.DC =DI.DI,
nén tir gidc PIA'I, noi tiép.
Mit khéc, do KI=Kl, va KA'LIl, nén tam gi4c
IA'I, can tai A'. Véi chi ¥ ring tir gidc ALA'K
12 hinh chit nhat nén m :Z’}}; —JA'L. Suy ra
A'L 1a tiép tuyén ciia dudmg tron ngoai tiép tam
gidc I4'l, . Din dén:
PEA =PI, A' =PA'L
=PAA+AAL
=PLA+ALX =XLP.

Suy ra A'E/XL. Ap dung b6 dé trén ta dugc
dudng tron ngoai tiép tam gidc LYZ tiép xtc voi
dudmg tron ngoai tiép tam gidc AT, tai P.

Bai 7. (Chon Dji tuyén Biic Giang nim hoc
2024-2025) Cho tam gidc ABC khong can. Duong
tron néi tiép (I) tiép xic vdi ba canh BC, CA,
AB lén lwot i D, E, F. Goi M, N ldn lupt la
giao diém cua IB, IC voi DE, DF; S, T lan
lwot la trung diém cdc canh AB, AC.

a) Chiung minh rc?ng bon diém M, N, S, T thd'ng
hang.

b) Goi J la giao diém ciia MN va IA. Ching minh
rang dwong tron tam J ban kinh JA tiép xiic véi

diong tron ngoai tiép tam gidgc DMN.

.

g AD, BE, CF ddng quy
ta co M(DF,BA)=-1.

a) Do chc duong than
tai didm Gergonne nén
Véi chi y rhng BM 13 dudng trung trec cia DF

nén BM 13 phan gidc trong cia gbc FMD. Tir d6

AM i phan gidc ngodi cua goc FMD, hay
MALMB. Din dén tam gidc SMB can tai S. Suy

ta SIB ~SBM ~MBC, hay SM/BC. Ching

minh twong tv ta ciing dwgc TN/BC. Viy, bon
diém M, N, S, T thing hang.

b) Goi H 14 hinh chifu vudng géc ciia A4 1én
BC; R la giao diém ciia hai dudmg thing A va
BC. Ta c6 HDM =180°~EDC =180°—DEC.
Theo céu a) ta d& dang suy ra 6 diém 4, N, F,
I, M, E cing nim trén dudng tron dudng kinh
Al nén DEC =ANM . Ma ST 13 dudng trung

TOAN HOC
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truC cia canh AN nén ANM =MNH. Tir do
HDM =180°-MNH. Din dén tr gide HDMN
ndi tiép.

Lai ¢6 ciing do S7 1a dudmg trung trye cua canh
AH nén J4=JR=JH. Suy ra tam gidc AHR noi
tiép duomg tron (J). K& HN, HM cht lai duong
tron (J) tai O, P tuwong ung. Ta co:

PQH=PRC =180° - ARP- ARB

=180°—AH/A\{—ZC\B—%C

=(1 800 —ﬁ)—[m+@§-}.
2

Mat khac, do tir giac AMHB ndi tiép duong tron

tam S nén ZH’JTI:%, Tir do:

POH =(BAC+4BC)-{ 22,24
3 2
_BAC ABC _,., BCA .
2 2 )
Tuong tu, do tir gidc ANHC noi tiép duong tron
BCA

Q). Tir (1)

tam T nén QHB=NAT =90°— :

va (2) suy ra QHB=PQH hay BC/QP. Ma
MN/BC, din dén MN/QP. Ap dung bd dé trén
ta dugc dudng tron tam J ban kinh JA tiép xic
voi duong tron ngoai tiép tam gisc DMN tai H.

Bai 8 (Chon Pji tuyén Vinh Long nim hgc
2024-2025). Cho tam giac ABC nhon khing cdin
(AB<AC), co duing tron ngi ticp (1) tiép xiic
vdi cac canh BC, CA va AB 1ai D, E, I twong
img. Duong llufng AD cdt lai dwong tron ngogi
tiép tam gidc AEF tai M. Tiép tuyén tgi M ciia
dwong tron ngoai tié’p tam gide AEF ldn gt ¢t
DE, DF tai K, G twong teng. Goi H la triec tim
ctia tam gidge DKG. Chieng minh ring dwdng tron
ngoai tié{p tam giac HGK Iir.fp xue vai dwong trin

1)

TOAN HOC ¢
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Goi P, Q lan luot la giao diém thir hai coa ME,
MF vé&i duong tron (I) Puong thing PG ¢kt
lai (1) tai J. Goi K' la giao diém cta JO va
DE. Ap dung dinh 1y Pascal cho 6 diém

DPO) . 63 diém K', G, M thing hang.
JFE

Suy ra K'=K, hay 3 diém J, K, O thing
hang. Suy ra hai duong thing PG, OK cit nhau
tai mot diém nim trén duong tron (I ) Tir do:
GJK =180°~PDQ =180° —~PDF—FDE—EDQ
=1800—(1’~*'E7)+EFQ)—EE? =180° — FAE—EDF
=2AFE-EDF =EDF =180°—GHK .
Dan dén tir gidc JKHG noi tiép.
Mgt khac, GMF =FEP =PQF nén PQ/GK . Ap
dung b6 dé trén ta dugc dudng tron ngoai tiép tam
gide HGK' tiép xic véi dudmg tron (I) tai J.
Bai 9 (IMocC 2021). Goi I la tam dwong tron
ngoai tiep tam gide ABC vy I, la tém dwong tron
fj‘;'fg fiép gé‘f BAC; E la giao @iém ciia BI va AC:
d':a gao diem cia IC va AB; diém doi xung cnd
e 1 2 » 4
'u,n ! qua E{“‘ Fl,, El, lin lwot la X,Z, Y-
Chitng minh ran
Xyz "-(:'p xtie v
ABC,
Loi gigi,

& dwong tron ngoqi tiép tam gidc
%1 dieong tron ngoqi tidp tam gi4°

bugc q‘uét bang CamScanner


https://v3.camscanner.com/user/download

Goi L 1a diém chinh gifra cung BAC ciia duimg
ron (0) ngoai tiép tam gidc ABC:; duong thing

LI cat lai duong tron (0) tai P;duong thing

PZ, PY cét lai dudng tron (0) tai T,V tuong
img; X', Y, Z' lan lugt 13 trung diém cua céc
canh IX, IY, YZ; I,, 1. lin luot 13 tim dudng

tron bang tiép goéc ABC vi goc BCA tudng ung.

Theo gia thiét, hai diém I va ¥ d6i ximg nhau
qua dudng thing EI, nén
EYI,=EIl,=180°-BII,

S ACH

=ECI,.

Suy ra tir gidgc EYCI, ndi tiép.

Mit khac, do 6 diém I,, B,Z',I,Y',C cung
nim trén dudng tron dudng kinh 1I, nén
IYC=EYC—FE¥I =180°—EI,C~EIY
=180°—(ET(Z’+EI,,B)

~180°—B1,C=BIC

=90°+

BAC _g00-IPC.
2

S“y ra, tir giac PIYC néi tiép. Ching minh tuch
ty, it giac PIZB ciing ndi tiep.

Lai co,

TPV =1800-TAV
=180°~BAC—TAB-VAC
=180°~BAC-TPB-VPC

 =180°-BAC-ZIB-TIC
; =(.i;74§—z/179)+(174?—)71§).'

Vi chii ¥ ring céc tir gide ALBI, dI,CI, FXTZ'
va' EXTY" néi tiép nén :
(EIB—Z’IEH@AC-Y’I&) =FIZ'+YE
TOAN HOC 4+
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—FXZ'+EXY'
=180°- Z)( 7YY,
Tir do TPV =180°-ZXY. Suy ra, tir giac PZXY
nQi tlep.
Mait khac, CBV =CPV =CIY=CBY" nén 3 diém
B,Y',V thing hang. Chimg minh tuwong tu ta
cling c6 3 diém C, Z', T thing hang. Tir d6
Z'YB =Z'CB =TVB. Suy ra, TV/Z'Y' hay
TV/ZY. Ap dung bd dé trén ta c6 dudng tron
ngoai tiép tam giac XYZ tiép xuc véi dudmg tron
(O) tai P.
BAI TAP TU REN LUYEN
Bai 1 (Romania TST 2018). Cho tam gidc 4ABC
c6 w 12 duong tron bang tiép géc BAC. Goi D,
E va F lan luot 14 tiép diém cia duong tron w
v6i cac duomg thang BC, CA va AB tuong ing,
Dudng tron ngoai tiép tam gidic AEF cit duong
thing BC tai P va Q. Goi M Ila trung diém
AD. Chimg minh ring dudng tron ngoai tiép tam
gidc MPQ tiép xiic véi dudng tron w.
Bai 2 (Olympic 30/4 lop 11 ndm 2024). Cho tam
giac ABC nhon (4B<AC) ndi tiép dudng tron
(0) va co truc tam H. Goi M la trung diém BC
. Pudng tron ngoai tiép tam gidc HBC cét canh
AM tai K ; tiép tuyén cta (0) tai 4 cit duong
thing BC & diém 5.
a) Chimg minh ring MK.MA=MB? vi SA=SK.
b) Pudng thing SK cit hai canh 4B, AC lin
lugt tai P, Q. Goi T la tim ‘dufmg trdn ngoai tiép
tam giac APQ. Chimng rpinh ring du;ﬁrng tron
ngoai tiép tam gidc (TPQ) tiép xiic voi duong
tron (O).

TOANHOC
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Bai 3 (Chon Déi tuyén Kién Giang nam hoc 2024-
2025). Cho'tam gidc' ABC c6 O, I lan luot a
tdm dudng tron ngoz_li' tiép va noi tiép. Puong tron
ngi tiép (£) tiép xtc voi BC tai D. Ké AH
vuéng goc vai BC tai H. Goi I, la tam duong
tron bang tiép goc CAB cua tam giac ABC, J lIa
trung dliém cung BC khong chira 4 cua dudng
tron (0). Goi X la diém d6i xtmg voi J qua O.
T I, ké I,N vudng goc vai BC tai N. Dudng
tron ngoai tiép tam giac JDN cat AJ tai K
(khac J).

a) Goi Q la diém do6i xtmg véi / qua BC.
Chimg minh ring ba diém H, Q, I, thing hang
va HK L AJ.

b) Tia JH cét (0) tai R vatia JN cit (O) tai
F. Cho AJcit XR, BC tuong img tai E, L.
Chimg minh ring hai duong tron (JLN) va
(JEF) tiép xtc nhau.

Bai 4 (Chon Péi tuyén Can Tho ndm hoc 2024-
2025). Cho hai duong tron (0) va (0') tiép xtc
ngodi nhau tai D. Tir mot diém 4 bét ky trén
(O) ké hai tiép tuyén AB,AC dén dudng tron
(0)(B.C€(0")). Goi I 1a gino diém cia 4D
vi BC. M ]a trung diém BC . Dudng tron dudng
kinh A7 cit li dudng tron (O)tgi P (P khéc 4).
a) Chimg minh dudng thing 4P, IM vA tiép
tuyén tai D cia dudng tron (O) ddng quy tai mot
diém. |

b) Goi G I giao diém cdaPD vi BC. Chimg
minh dubng trdn ngo.:u llcp tam gidc GPM tiep
xtc voi dudng tron (0)

%
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TIENG ANH QUA CAC BAI TOAN
BAI SO 126

PROBLEIVL Gh'en wo Sequences aip, ... a and

B, ...sbu. Let
Bi=b, Bo=b+ b,,...,B, =h+ by + ..+b,.
Prove that
ab + ..+ a.b,=(ay—ay)B, +(02—03)Bz
+..+ap~a, )B,\+ay,B,.

Solution. We expand and regroup the right hand
side from the end. For example,

(@n-1—ay ) By +anB, =a, B, +a, (Bi—By)
=au1Bp1+aub,.
Then, we continue in the same way to get the
equality: (@p—2—@n-1)Bu-2 +an-1 By +asb,

=ap-2By-2+anq (Bn—l =B, )+aubn

=ap_2Bp2+ap b, +aub,.

Keep doing like that, we can transform the right

hand side into the left hand side.

Remark: The above inequality is usually called
the Abel transformation which plays a key role in

proving some inequalities.

TU VUNG/KI HIEU
expand : khai trién
regroup : nhom lai
equality - dang thirc
transform - bién doi
NGUYEN PHU HOANG LAN

(University of Education, VNU, Hanor)

BAI DICH SO 124

BAI TOAN. Mét hoc vién nghién ciu da can
cdc qua trung than lan (tinh bang gram) va ghi
lai cac két qud. Biéu do hop dudi ddy tom tat
cdc két qua dé, trong do L va U lc_in luot la tit
phadn vi dudi va tir phdn vi trén.

Y T

10 L 40 U 75

Khodng bién thién tir phan vi (IOR) la 20 gram
va khéng c6 gid tri ngoai lai trong cdc ket qua.

Hay tim gia tri nho nhdt cé thé cé cua U.

Loi gidi. Vi khong c6 cac gia tri ngoai lai, ta co:
75<U+1.5IQR, & 46 IQR=U-L. Vi vay trong
truong hop nay ta co: 75<U+1.5x20=U+30.

Vi vay U245 va gié tri nho nhit cia U 1a 45.
Ghi chii. Bai toan nay dugc trich tir & thi Todn
cua chrong trinh International Baccalaureate.
Nhdn xét. Hoan nghénh ban Dwong T nrdwg
Giang, 11 .Toén 1, THPT chuyén Hung Yén,
Hung Yén va ban Nguyén Hing Cuwong, phudng
An Nhon, Gia Lai d4 o6 bai dich tét,

NHU HOANG (Ha Ngi)
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BATI TOAN 105. Cho hinh chép . 4/3(7ma day
ABCD la hinh thang cdn, AB=BC=CD=2,AD=4.

canh bén SA=26va vuong goéc voi mdt phang

(ABCD). Tinh césin goc phang nhi  dién

[B:SC:D].

Lo gidi.

1) Trueée hét ta sé chimg minh goc phing nhj dién

[B,5C,D] la géc .

bit [B,SC,D]= a. DE thiy hinh thang ABCD la

nira luc giac déu.

S

dni sz A5 45
CD L SA

= (SCD) L (SAC) (1).

Hai diém B va D khac phia so véi dudng thang
AC nén diém B va D khéc phia so v&i mjt phing

(SAC) (2).
Tir (1) va (2) suy ra goc phéng nhi dién [B,SC',D]
13 goc th va a=90"+3(véif=|B,SC,4],p

nhon).
Cdach 2. Dyng K 1a dinh thir tu cia hinh chit nhét
SADK, H 13 hinh chiéu vudng goc ciia D Ién

= CD L (SAC)

duong thing BC, BCD=120°. Suy ra H nim
ngoai canh BC. Khi d6 ta c6:

TOAN HOC
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AD L DH
AD 1 DK

BC /| AD = BC L (DHK).

Goi I 1a hinh chiéu vudng goc cia D trén dudng
thing HK, suy ra / la hinh chiéu vuéng goc cia D
trén mp(SBC). Vi tam gidc DHK vudng tai D diém

I thudc canh HK, trong mp(SBCK) co diém Bval
khac phia so véi duong thiang SC, suy ra goc

phéng nhi dién [B,SC, D]la goc tiL.

= AD 1 (DHK);

2) Tinh 56 do géc o

Cach . cosa = cos([ +90°) = —sin f3.

Goi J 1a hinh chiéu vudng goc cua 4 trén dudng
thang SC. Ta c6:

AC=JAD? —CD* =4 - 2* =2/3;

A.lﬂ % Alsz i Aéz =2—14+é=%=>,4.1=2x/5.
Suy ra: d(4,(SBC))=d(D,(SBC))= DI,

HD = \/—?: (AHCD 1a nita tam gidc déu),

ERY I S SRR WA N
" DI* DK’ DH® (26 (f3)
3y B
8 3
Vﬁy Sin6=w=—l—z>cosa=——-l—_
4 B B

Cach 2. Goi P 1a hinh S
chiéu vudng gbc cia B
Ién dudng thing AC,
Q 14 hinh chiéu vuéng
goc cua B trén dudng
thing SC. Khi dé

SC L (BPQ) va
ABPQ vubng tai P,
B =BQP.

Ta co:

SC=\SA* +AC* =6, SB =

1 .
Sauc =7BA.BC.5in120° =3

SA* + AB* =247,

b |
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= BP = 28 s unc 2\/_

FTalNRE "
Tir d6 ta c6: cos BCS = SC- +BCI 8B |
Z2ScBC T3
= B’__CTS = 600_
. 1 -
Do do: Sygpe = E-SC.BC.sin 60° =33
2§ ef
= BQ o Asec __ DN
SC =3
Vay:Siﬂﬁ:E:L o _1_

BO \/E:M:osa.__\/g_

Cach 3. Tiep cdn theo cong thirc tinh nhanh thé
tich.

’ 1
Taco: Sygep = E'SC'CD =6,

1 1
Vs seo = ESA'SAECD = —-2\/6-\/5 = 2\/5.

2.8 assc-Sascp-SiN L
3.8C

_ 23J3.6.sina

Mit khéc: V; z0p =

= Zﬁsina

_ﬁma_;
3 NEY

Cach 4. Tiép cdn theo cdng thirc tinh nhanh thé
tich.

=sina=—+—

2.8 aspcSasac: .sin 3

Taco: Vype =

3.5C
" 233.6V2508 _ 5 feging
3.6
232, 1 1

—-—————-———=>COSC¥'_‘ .
:>Sl_n \/— \/— \/5

Cach 5. Tiép cén theo phurong phadp toa dé hod.
Chon hé toa d9 nhu hinh vé&: 4(0;0;0),

B(/3;1,0), C(3;30), D(0;40), 5(00;26).
Khi d6: 5B = (¥3;1,-2v6), BC =(;2,0)

A [EB’,EE"] — (4/6,0;243).
Chon n_; = (2\/5 -0;1) 1a mot vecto phap tuyén clia
mijt phiang (SBC).

Ta co:

SC = (4/3:3—2/6),5D = (0;4,—-2/6)
= [S—éjﬁ]: (26;692;43).

Chon 7, = (/6;3v2;2+/3) 14 mdt vecto phip ciia
tuyén mit phfmg (SCD). Suy ra:

—_——

|nI n, &3 J_
cosax — '—.T—'— = —':—3‘6— = 3
NGUYEN QUANG NAM

(GV Truong THPT Quy Hop 2, Nghé An

Nhin xét. Toa soan nhan duoc bii ctia ban Nguyén
Hoang Anh, 11A1, TH, THCS&THPT Lé Théanh
Tong, TP. Hd Chi Minh cho chuyén muc nay. Ban
d3 dong gop mot cach giai, khac véi nhimg cach giai
trén cia ban Nguyén Quang Nam, ngudi gidi thiéu
bai toan, xin hoan nghénh ban.

KHANH BINH (Ha Néi)

Mm céc ban giri 101 gidi BAI TOAN 107 dudi day
vé Toéa soan Tap chi TH&TT truéc ngdy
30/4/2026.

'BAI TOAN 107. Clio tam gide ABC vuéng tai 4

co §=60”. Goi M la trung diém ciia canh BC.

Trén cac canh AB, AC lan hirgt !ti’_]’ cdc diém P, 0.

Chiing min rang P—_H-[b = 90“ khiva chi khi
13P+f 3CQ = BC.

ht (Vl du 4, num: 69, 1dp 1, SGK Toun I()
U Kéndi i thlrc' voi cupe mng)

G0 o (5 el vl il a5 YA AT CUONG

/(GV THPT Cam L§, Quang Tri)

TOAN HOC
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BAI TOAN 113 (IMO 1968) Cho h¢ phicong

trinh voi x

15 X350 X, ld cde an so:

ax'l‘ bRy,
2
ax, +bx, +c=x,

n|+b\nl c=X

n

ax! +bx, +c'= "1 ‘

trong do a, b, ¢ la cic sé thuc va a # O Chirng
minh rang: e o e

a) hé khong co nghiém thu'c néu (b -1)* —4ac <0.
b) hé c6 mot nghiém duy nhat néu (-1 —dac=

c) hé co hon mot nglﬁém thuec néu (bv;—"l)2 —4ac >0,
Loi guu. Truéc hét ta xet truong hop a>0.pé ba1

it | % ¢

gmychotaxet tam thuc bac ha1 i
- f@= at’ +(b- l)t+c SERRL T
Bién d6i hé di cho thanh hé tuong duong
: axl +(b Dx, +c=x, —xl '
ax; +(b-Dx, +c=x,-x, .
ax? +(b—-x, +c=x—x, s
Pat y, =% =%, Y, =X = X350
hé (1) c6 thé viét dudi dang
Vi =f(x/)’i S 1200l (2)

va dé y ring ta ludn c6: y, + ¥, +..+,

yn ='xl —xn’ thi

=0 (3).
a) Néu (b—1)’ —4ac<01thi A <0, suyra f{t) > 0,

VteR (do a > 0), nhung diéu ndy mau thuin véi
(3). Vi vay trong trudng hep ndy h¢ (2), do d6 h¢
',_(.ilﬁ ‘c_ho; khong thé c6 nghiém thye, ‘

46 T(?g{!uy,t;e 55585 (3:2026)

i 0
e A t#£t
nghigm duy nhét f=—-= va nou [#l thi

) > 0. Tir (2) ta théy rang y, 20, i=12,...,n, do
thee (3) chi
=y, = =0, vi vay ta phél co:
f)=0,i=12,...n
[

=X ==

2a

néu

'

d6 dang xay ra

==

hay x =x,=.. Viay trong trubng

hop nay he (2), do d6 hé di cho co nghlem duy
) i b
=X
T O :
c¢) Néu (b-1)° —4ac>0thi tam thirc f{£) c6 hai

bf\/(bfl)z —4ac

nhat X =Xx,=

nghiém phan biét: ¢ =

2a ;
C1=b+y(b-1)>—4ac
L, 2= 55 :

RS rang khi d6 hé (1), do d6 hé di cho duoc

nghi¢ém dung néu ta lay xl BTN S L

hodic % =x, =..=x =t t,. Nhu vay tfong trrong

‘hop'nay hé di cho ¢ it nhét hai nghiém d3 néu.

Truong hopa <0 cﬁng dugc xét tuong tu.

Nhdn xét. Hoan- nghenh ban Vii Bitc Duy, phudng
Binh Loi Trung, TP. Ho Chl Minh va ban Nguyen

Hing Cuong, phuéng An Nhon Gia Lai di c6 16
giai ding cho bai toan ny.

NHU’ HOANG (Ha Noi)
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GIAI PAP: SAI G DPAU NHj ?

(Dé diing trén TH&TT s6 581, thang 11 nim 2025)
Phdn tich sai lam. L&i giai chua tim cac sé co

chit s6 a2=0, sb cb dang 00aszasasagaagay co
trong 4374 s6. Céc sb dang nay c6 2. 3° sb.
Tuong tu @;=0(i=3,4,...,7), ag=0 c6 1 s ( céc
a; ddng thoi bang 0). S6 cac so nay la:
2(3° +3*+3% +32+3141) +1 =729
(s cac s6 khong 14 sb can tim).
Do d6 két quéa ding phai la:
4374— (1458 +729) = 2187.
Cé thé gidi bai todn bang cich don giin hon
nhw sau.
a; khong thé 1a s6 0; a khong thé 14 62 vi s6 tur
nhién nhé nhat c6 9 chit sb 1a 2.10° khéng nhé
hon 2.10%, Chi 6 1 cach chon a;=1.
Céc sb tir a; dén agmdi sb déu co 3 cach chon.
Chir s ag chi c6 1 cach chon (Vi néu ay+..+ag
chia cho 3 du O thi chon ag= 0,du.1 thi chon
ag=2 va du 2 thi chon a9=1).)
Suy ra c6 tit ca 1a 37 =2187.s0.

Nhén xét. Khong co ban nao phat hién duoc sai 13m

trong bai nay.

" KIHIVI

o

DR bai. Cho tdp A={;%3 453100} Chon

tity y mét tdp con gom 3 phdn tir ciia A sao cho
t6ng 3 phdn tir dé bang 91- Tinh xdc suat dé chon

diege tdp con cua A gom 3 phdn tr ldp thanh cap
s6 nhdn c6 cong béi la 56 nguyén duwong.

Loi gidi ciia ban Giang.

Goi M 1a bién cb cén tinh xéc suét.

Ta thdy ring, phuong trinh a+b+c=91 c6 C§

nghiém nguyén duong.

Trong sb céc nghiém nguyén duong (a;b;c) do,

khong c6 nghiém nao thoa man a=b=c.

i a=b#c 4 axc
- 2a+c=91

a+b+c=91
chon a (12 sb nguyén duong tir 1 dén 45) va moi

thi co6 45 cach

cach chon a c6 mot cach chon b va c. Do do, trong
sb cac nghiém nguyén duong (a;b;c) cia phuong
f.rinh a+b+c=91, c6 45 nghiém théa man
a=b#c. Tuong tu, ciing s& c6 45 nghiém thoa
mﬁh a#b=c, c6 45 nghiém théa man b=a=c. Tu
d6 suy ra s6 nghiém nguyén dwong (a;b;c) cua
phuong trinh a+b+c=91sao cho a, b,c @61 mot

phin bidt 14 C2,—453. Vay sé phén tir khong

gian mAu 1 |Q=CZ —45-3=3870.

Néu ba sb a,b,c c6 tbng bang 91 va lap thanh cép
sé nhén c6 cong bdi g nguyén duong thi
a+ag+ag?=91=1+q+q*>eU©1) ={1; 7:13; 91}
=>q€{2; 3; 9). Tl d6 tim ra céc tdp con gom 3
phin tir ctia 4 sao cho 3 phén tir d6 c6 tdng bing
91 va ching 1ap thanh cp sé nhan c¢6 cong boi 1a
?‘6 nguyén duong 1a. (1;9;81),(7;21;63),(13;26;52).

C6 3 két qua thuan loi cho bién cé M, W|=3

Viy P(M):lM_|__3__ 1

9 3870 1290°

Cic ban c6 tim ra két qué nhw vay khéng?
‘ NGUYEN VAN XA
(GV THPT Yén Phong 56 2, xd Yén Phong, Bdic Nink)

Sc‘;_ 585 (3-20;6) T?gpuggg
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DT Bién tap:  024.35121607,

2 TR DT Pha hanh: 02435142649, 024.35682701
Mathematics and Youth Mageizine B cheirissikeition
BAN €O VAN KHOA HQC CHIU TRACH NHILM XUAT BAN
GS. TSKH. TRAN VAN NHUNG , Téng Gidm d6c NXBGD Viét Nam
TS.NGUYEN VAN VONG | NGUYEN TIENG;H\?ZI}I{I
TRAN VA \ Téng Bién tap NXB 1€t Nam
ki e PHAM VINH THAI
Vién truéng Vién nghién ctiu Séch va HLGD
LE HONG SON
HOI DONG BIEN TAP
Tong bién tip: NGUYEN HUU BAC Thu ki Toa soan: VO THI HONG THU

TS. TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, TS. TRAN NAM DUNG, TS. NGUYEN MINH BUC, TS. NGUYEN MINH HA,
TS. NGUYEN VIET HAL PGS. TS. LE QUOC HAN, ThS. PHAM VAN HUNG, PGS. TS. VU THANH KHIET,
GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, TS. TRAN HOU NAM, Ts. PHAM THI BACH NGOQC, PGS.TS.TA

DUY PHUQNG, ThS. NGUYEN THE THACH, GS. TSKH. DANG HUNG THANG, PGS. TS. PHAN DOAN THOAI, ThS. VU KIM THUY,
PGS. TS. VU DUONG THUY, GS. TSKH. NGO VIET TRUNG.

TRONG SO NAY

a Danh cho Trung hoc Co sé

For Lower Secondary School

@ Giai bai ki truée
:Solutions to Previous Problems
Nguyén Céng Chudn — Ung dung cia dinh ly

| T1/581, ..., T12/581, L1/581, L.2/581
Viéte dé giai mot sb dang toan lién quan dén

phuong trinh bac hai. @ ?huvng phép gidi toin
” Neuyén Vin Thanh — B3 d3 v& hai dudmg trd
A = 0.5 b 5 . = (380350 £ : g on
o Huéng dfm giai dé thi chon hoc sinh giéi 16p 9 b shain
thanh pho Ha N6i, ndm hoc 2025 — 2025, @
Tiéng Anh qua cic bai to i Saga
Z e G g ; ; odn — Bai s6 126
9 Pé thi hoc sinh gi6i Toan 9 tinh Thanh Hoéa, nim Bai dich s 124,
hoc 2025 — 2026. : Q
. Nhidu i3 el it
Q Dién dan day hoc toén ., cich gidi cho mdt bai todn — Giai bt

| : todn 105 — D& baj toan 107.
Duong Dinh Dilng — Khai théc gia thi€t hinh hoc

dé giai mot sb bai toan trong mit phing toa do,
(Ky 2). s

@ Du lich thé gig qua cdc bai todn hay — Gidi
bai todn 113. B3 b togy 115
@ pi £ ky nay Problems in Thiy Issue Q Sai lﬁm o0 diu?

T1/585, ..., T12/585, L1/585, L2/585,
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Gidi thiéu bo sach

BAI TAP HARG CAD
VA MOT 50 CHOYEN 0f

BA! TRF NANG CAD

¥4 WOT 50 CRUYEN DF

JoAN ]

BAI TAP NANG CAO

VA MOT SO CHUYEN DE

BAI TAP NAND CAD BAI TAP NARE CAD |
VA MOT 50 CruYEs DE YA ROT 50 CHUYEN D

TOAN 2

o
- -

(DANH CHO HQC SINH THPT - THEO CHUONG TRINH GDPT 2018)
TAC GIA: TRAN VAN TAN, NGUYEN MINH HA, TRAN QUANG HUNG, TRAN HUU NAM, ...

B¢ sach “Bai tap nang cao va mét s6 chuyén dé
Todn” gdm cac cudn:

- Bai tap nang cao va mét s6 chuyén dé - Dai sé,
Giai tich, Xac suat, Théng ké.

~ Bai tdp nang cao va mét s6 chuyén dé - Hinh hoc
Mbi cuén sach gém hai phan:

Phan mét gém céc chuong, bai bam sat Chuong
trinh gido duc phé théng 2018, méi bai gém:

« Tom tat kién thic: tom tat nhing kién thurc
trong tam ctia bai, dugc van dung dé giai cac
bai tap, cac dang todan trong bai. Tuy theo néi
dung timg bai ma & phan nay cé thé c6 thém
phan Kién thuic bé sung nang cao lién quan dén
chu dé cua bai hoc.

« Vi du minh hoa: phuong phap giai, cac vi du
giup hoc sinh hiéu sau, réng hon nhimng kién

thirc da hoc, déng thai ¢6 duac nhitng ki niang
can thiét cho viéc gidi toan.

+ Bai tap dé nghi: b sung cac bai tap dé nghi
cho mdi dang toan. Cac bai tap duoc phan loai
tlf ca ban dén nang cao.

Phan hai gém cac Chuyén dé (danh cho hoc
sinh kha, gioi): cdc dang toan thuang xuit hién
trong cac ki thi vao Pai hoc&Cao ding, trong
cac ki thi hoc sinh giéi va Olympic. Cac chuyén
dé sé gitp hoc sinh phat trién kién thuc da
hoc, cung cap cho hoc sinh co sé cua nhing
phuong phép gidi toan thuéng sir dung.

Sach dugc bién soan theo Chuong trinh Gido
duc ph6 thong 2018 dé hoc sinh ¢6 thé cling c&
kién thuc cia minh ngay sau méi gio hoc trén
I&p, d6ng théi bo sung va khic sdu thém mot sé
van dé li thuyét nham béi dudng hoc sinh gidi.

Puoc uét bang CamScanner


https://v3.camscanner.com/user/download

L)
e, .
e,
Tertom 7 TN T ot 1
\ 100 1AL NHA &'~*F!,M§“}- iﬂ »

Cac bal hoc trong Ung dung AuoC thigl ke

15 i va

theo
- | GDPT mon Teng Anh, y
ma rong them nhiéu kién thuc, ky nang o
dé giol hon mol ngayl .

ngdn hdy xom - nghe - ndi theo v
trd W clu hdi ngay trén man hinh
App chim phat &m tit thl gilp ban
DS pdd Gumg hay sal ngay Wic hog

&

quen thudc nhu & lop hoc hodc
ngodi d&i Ban chican trd L&, Al s@
sira 161 vd khuyén khich giup ban
néi ty nhién hon mbi 1an

Chi vdi vai cau hdi ngén, ban co thé 6n lai
ngay phan vira hoc va biét minh con yéu
chd ndo dé luyén tap them

Xem thanh tich cia minh thi dua
voi ban be trong (ép a8 cd thém
ddng luc cd géng mdi ngdy

* n

*
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In tai Xi nghiép Ban d6 1 - BQP > " 000 G6n8

in xong va nop luu chiéu thang 3 nAm 2026 v G:,:'?nzg.hin 46n9
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