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E BO GIAQ DUC VA DAO TAO

NHA XUAT BAN GIAD DUC VIET NAM

sach ciio knoa LOP 10

NAM HOC 2026 - 2027

S § Gl h
Tén sach _ '{.(?I‘:: bl?...| . Tan sach  Glibia
1 Ngl viin 10, tip mét 20.200 1 Chuyén dé hoc tip Ngif vin 10 12.900
: . 18300 2 Chuyn dé hoc tip Toan 10 7,600
3 Toan 10, tip mét 12.800 = o
3 Chuyén dé hoc tip Vit li 10 9,500
£ Toan 10, tép hai 12.400
" 4 Chuy@n dé hoc tip Hoa hgc 10 9100
5 Vatli 10 17100
P Héa hoc 10 14.900 5 Chuyén d& hoc tip Sinh hoc 10 10.800
7 Sinh hoc 10 19.600 6 Chuyén dé hoc tap L|ch st 10 8.200
2 Lich sif 10 13.900 7 Chuyén d@ hoc tap Pjali 10 5.400
9 Biali10 14.500 8 Chuyén dé hoc tdp Am nhac 10 9.000
0 Am nhac 10 16.000 o
9 Chuyén dé hoc tip M7 thujt 10 1.000
n Tin hoc 10 20.500
10 Chuyén dé hoc tip Glio duc Kinh t& va Phap lugt 10 10.000 |
12 Gisdo duc Kinh té va Phap luit 10 19.200 I
? n é a : 13.000 {
13 Gido duc thé chst 10 - Béng da m.100 Chuyén dé hoc tap Tin hoc 10: Khoa hoc may tinh
14 Giso duc thi chft 10 - Béng 1 10.000 12 Chuyén dé hoc tip Tin hoc 10: Tin hoc Ung dyng 14.000 |
15 Gido duc thé chit 10 - Béng chuyén 10.600 s Chuyén dé hoc tap Céng nghs 10: Thidt ké va W
cong ngh:
i€ Giso duc thé chit 10 - Cdu léng 12.100 ¢
17 Céng nghé 10: Thidt ké va Céng nght 18.100 1a ‘Crg‘:‘gﬁﬂ‘;’f hoc tip Céng nghg 10: Céng ngh{
18 Céng nghé 10: Céng nghé tréng trot 19,700
Mi thufit 10 - Thiéit ké mi thubt S Sl 5 ST
19 da phudng tign 7.000
20 Mi thufit 10 - Thiét ké d6 hoa 6.000
Vil MI thuét 10 - Thiét k€ thoi trang 6.000
¥ M7 thufit 10 ~ Thiét ké mil thujt S8n khiu,
22 Dlén anh ROYD |
‘ Gi bia
23 M1 thudt 10 - LI fufin va Ljch s& ml thuft 6.000 £
24 M1 thudt 10 - Plbu khic 6.000
25 M1 thuéit 10 = Kién tric 6.000
24 T thulit 10 - HGl hoo 6.000
27 Mi thuiit 10 - D6 hoa (tranh In) 6.000
28 M1 thudt 10 - Thi6t ké céng nghigp 6.000
29 Hoat dgng trdl nghigm, huéng nghlhp 10 9,100

GlAo duc Quéc phbng vé An ninh 10 11.400
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Phuc vu ndm hoc 2026-2027, NXBGDVN ap dung mMuc &

theo bang gia nay théng nhat trong toan quoc.
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Khi gidi mét phuong trinh ma ta bién ddi ra mot
phuong trinh méi hodc phat hién mot dang thirc c6
chira céc biéu thirc ciing xuét hién trong phuong
trinh da cho thi ta c6 thé sir dung phuong phap thé
dé giai tiép phuong trinh. Sau day 1a mét vai thi
du.

Thi du 1. Gidi phuong trinh

I 4532 + x4+ 4522 — e =1 (1),

Loi gidgi. Diéu kién: x3+5x2>0e>x>-5.
Khi d6 ta co:

3
(1)@(%/\/x3 +5x2 +/5x% +%/\/x3 +5x2 —\/gx) =1
V3 +5x2 +4/5x+/x3 +5x2 —/5x
+3.§/(\/x3 +5x2 + Sx)(\/ x3+5x2 —\/gx)x
x(%/\/ﬂ +5x2 +/5x +%/:/ x3+5x2 —\/gx)=1

S 2x3 +5x2 +33x3 +5x2 —5x2 x

x(%/m+\/§x+m—\/§xj=l

223 4+5x2 +
1333 (%/x/ﬁ 532 +5x + N 4512 _JEx)=1

S22/ x3+5x2 +

+3x(%/\/x3 2522 +/5x+ Y3 +5x2 —J§x)=1 Q).

Thé (1) vao (2) ta c6: 2v/x3+5x% +3x=1
1-3x20

S 21/x3+5x2 =1—3x<:>{

4(x3+5x2 )=(1—3x)2

xsl
o 3
4x3 +11x2+6x-1=0

1

x<—

o 73
(x+1)(4x" +7x-1)=0

( 1 xSl
x<— 3
" 5 ; 0c> x+1=0
(x+1)(4x%+T7x-1)= it
x<—
x=-1
<[ x=-1 | _des:
(O
8

Thir lai thiy céc nghiém trén déu théa man (1).

-7+J65

Viay PT(1) c6 dung 3 nghiém x=-1; x= 3

Thi du 2. Giai phwong trinh
%/\/xz —l+x —%/\/.\'3—1 —x=x+1 (1).

o <-
Loi gidi. Didu kién: x2 -1204:["21 ! Kni do:
X

(1)@(%/ ORI x2-1~x)3=(x+1)3
RENEY VxRN
x(éleZ-nx- V=T J= (e
¢2x—3.'2/-:1-x(§/\/x2—1+x—-3/ 2l (1)
203 WeTox N1 )=e1) @)
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Tur (1) va (2) sir dung phuong phap thé ta dugc:
2.\-+3(.\~+1)=(x+l)3 <:>2x+3(.\-+1)=(x+1)3

< x343x2-2x-2=0 @ (x=1)(x? +4x+2)=0

Tr didu kién ta loai x=-2+v2. Thir lai ta thdy
x=1 vd x=-2-v2 1a nghiém cua (1).
Vay PT(1) c6 dung 2 nghiém x=1 va x=—2-2.

Thi du 3. Giai phwong trinh

+\/1

Léi gigi. Didu kién: x3+1>0<>x>-1. Khi dé:

(1)9(\/1+\/W+\/1 1+x3) =3
@2+3.§/(1+\/ﬁ )(1—-\/i+_x3 )x
{%/HJ@ s—JizD )=x3

<2433/—x (\/1+\/l+x3 +\/l 14x3 )
=2 3x(\/1+\/1+x3 +1—J1+x? 1+x3) =33 (2).

Tir (1) va (2) sir dung phuong phap thé ta dugec:
2-3x2=x3 &x3+3x2-2=0

\,l+\] l+\ =x (1).

x=—li\/§'

Tir diéu kién ta loai x=—1-+/3.Thir lai ta thy

< (x+1)(x2+2x-2)=0 @[

x=—1 khéng 1 nghiém cta (1), x=-1+3 1A
nghiém cua (1).
Vay PT(1) c6 dng 1 nghiém x=—1+4/3,
Thi du 4. Giai phuong trinh
Vx2+dx+3=x3x2 4641 (1),
La&i gidi. Ta c6 déng thirc:
x24+4x+3+3x2 +6=4x2 +4x+9

@(\/;2 +4x+3)2 +(2/3x2 +6)3 RIS

2 T?‘é?uggg S48 587 (5-2026)

Tir (1) va (2) dung phuong phap thé ta duoe:

(x.m,ﬂ) +(\/§}_2—:5) =4x2+4x+9 (3,
@(3/3;2'33)3—8”2(2[3775)2—4;:2 42033371645,
a(m—Z)x
x[(g/m +2)x? +2x+(%/3;€2—+_g)2 +2Y3x2+6 +4]=0
= 33x2+6-2=0 (4) hoic
(%/3_;57;3+2)x2 +2x+(«3/§2+6)2+2%‘/3x2+6+4=0 5).
Tacé: (4)e>PBx2+6-2=03x2+6=8

2 2
2" x=%[=.
ox 5 x ,,3

Do 33x2+6>0 nén
(\/3 3x2 +6+2)x2 +2x+(\/ 3x2+6 ) +23/3x2 +6+4

>2x2 +2x+4=x2 +(x+1)" +3>0,

Suy ra PT(5) vd nghiém.Thay x=i\/§ vao PT(1)
X : 2 =
ta thay chi x=\/; théa man.

Vay PT(1) c6 dung 1 nghi¢m x= \/g :

Thi du 5. Gigi phuong trinh

Ldi gidi, T PT(1) suy ra:

43349523 que. ’
\/_Txg__l.,_(’ﬁ_l) ‘.3_2\24_._. (2)

Ta ¢6 diing thyre:

x4=x3£2y2 —%+x3 o R NCLENIY
8

2
Q[WJ +x3_2y2 +%=x4 + (3)-

Tir £
@) VA (3) s dyng phuong phap thé ta dugc:
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2
(1"'(“‘72_1)\""3“2*‘72*'1—8!} +x3—2x2+1—1=x4+]
8
: il 1 R
@((x-——l) +l)(x-‘—2x2+§)+2(x2_1) x3—2x2+1§1—x4=0
@(‘ ,.\'3 -2x2 +—1—1—1]x
8
X|:((x2_1)2+1) ’x3_2x2+2+x4j|=0
8
11
cb‘fx3—2x2+§—l=0 4)
o T f 1
hodc ((1 —l) +1) x3—2x2+§+x4=0 (5).

Tacd: (4)e=>x3-2x2 +%=1

& (2x-1)(4x2 ~6x-3)=0 = .

4
DE thiy x=0 khéng 1a nghiém ctia (5). Véi x0
thi x*>0, suy ra VT(5)>0, do d6 (5) v6 nghiém.

3+421
4

Thir lai ta thdy cic nghiém x=—;— e

déu 1a nghiém cua (1). Vay PT(1) c6 dang 3
34421
4

Y P
nghiém x:E va x=

Thi du 6. Giai phuong trinh
2 2
(5/2,»(3 -Zx) +(%/3x2 +5x+l)

~3f(2x3 -2x)(Bx2 +5x+1)=x24x41 (1),

Loi gidgi, Ta c6 dang thic:
2x3 -2x+43x2 +5x+1=2x3 +3x2 +3x+1

c:(%/ 2x3 —Zx)3 +(%x2 +5x+1 )3 =2x34+3x2+3x+1

<=>(%/ 253 2x+33x2 +5x+1 )x
X[(%/w —2x)2 H¥3x2 45241 )2 =3(2x3 -2x)(3x? +5x+l)]

=(2x+1)(x2+x+1) (2).

Tir (1) va (2) sir dung phwrong phép thé ta dugc:
(%/2x3 —2x+3/3x2 +5x+1)(x2 +Jc+l)=(2x+1)(x2 +x+1)

Y23 2x +3x2 +5x+1=2x+1  (3).
Piat Y2x3-2x=a;33x2+5x+1=bh.

a+b=2x+1

Tir (1) va hé:
u (1) va (3) ta c6 h¢ {a2+b2_ab=x2+x+l

a+b=2x+1 a+b=2x+1
=N
(a+b)?-3ab=x2+x+1 |(2x+1)2-3ab=x?+x+1
a+b=2x+1
ab=x2+x

Theo dinh 1i Viéte thi a, b 1a nghiém phuong
trinh: 12 —(2x-+1)t+x2 +x=0 < (t-x)(t-x-1)=0

l:t=x
o .
t=x+1
Véi e i Y2x3-2x=x
&i a=x;b=x+1 suy ra:
Y3x2 +5x+1=x+1
2x3 -2x=x3 x=0
5 <3x(x2 —2)=0© .
3x2 +5x+l=(x+l) x=+2

Y253 2x=x+
J3x2+5x+1=x

2x3-2x=(x+1)
=
3x2+5x+1=x3

Véi a=x+1;b=x suyra; {

< x3-3x2-5x-1=0

c>(x+1)(x2 —4x—1)=0 S x=-1, x=2+/5,

Thr lai ta thdy 6 nghiém tim duoc ddu 13 nghiém
cua (1). Vay tap nghiém cua PT(1) la:

S={—1;0;-J§;J§;2—J§;2+J§}.
BAI TAP
Gidi cdc phuong trinh sau
1. Y3x+vor2 -8 +33x—or? g .
2. %/2+\/m+2/2-\/21+73=x.
3, Yox+axt 18 +2x—ax? o3 =x.

(Xem tiép trang 18)
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HUGONG DAN GIAI :
PE THI THU VAO LOP 10 THPT CHUYEN

Ndm hoc 2026 - 2027

Cau 1. a) Gidg sir q, b, ¢, x, y, z la cdc s6 thuc

o . o 8 :
khac 0 thoa  man— + ¢ 2 va
X y oz
X / Z
==k -)— +—=1.
a b ¢

2 p )
. . 3 X -
Chirng minh rang — + y—2 . 1.
a b c?
b) Tim tat ca cac so thuc x, ¥, z thoa man:

x\1=y? + yN2 =22 4 23— %% =13,

Loi gidi. a) Ta co6:

2 2
<:>—+—+z—2+2(ﬂ+z-z-+—xi)=l

S ab bc ac
2 2 2
N W cxy+ayz+bxz)
S —+=+—+2 =1 (*).
a et ( abc ©
bxz +
Ta co _+2+_c_=0©ayz+ BN
X oy hE xyz

& ayz+bxz +exy =0.
Thay vao (*) ta c6:

X0 il
—aT F+;2——1.
b) Didu kién xdc dinh: | x|<3; |y <1 | z[< V2.

2 2

Z 3 A : v
Ap dung bét dang thiuc AB< ding véi

moi 4, B ta co:

3 /1_y2 +yJ;—zz+zJ3—x2
2 ) 2+2__ 2 2+3_x2
=3. . - ,‘ ! ;
Két hop voi gia thiét ta cé dau “=" xay ra khi:

TOAN HOC
4 - clsitge

S48 587 (5-2026)

(x= 1"‘_}’2 'x2+y2=1
2
=t i ¥F =8
ﬁz_ 32 22 +xt=3
%, 9,220 (X, ¥,220
2 _
x2—1 -
o y =0 &qay=0 .
7
=2 z=42
x, 220

Cau 2. Chirng minh rang véi moi so nguyén
2.6.10...(4n - 2)

>6thi s6 a, =1+ la met
REDIR IO =T e 8.0
50 chinh phicong.
Loi giai. Ta co6:
P = !
i 2"[1.3.5.....2n—1)].(n+ 4)!
(2n)!
e 2" (n+4)!
2.4.6..2n
g 2".[1.2.3..n(n +1)(n + 2)(n + 3)(n +4)]
2".[1.2.3.4..n]

=l+(n+D)(n+2)(n+3)(n+4)

=a,=(n" +5n+5)>.

Vinlalasd nguyén nén (n2 +5n+ 5)2 ciing 1a mot
s6 nguyén. Do d6, @, ludn 13 mdt sé chinh phuong:

Cau 3. Choa, b, c 14 cic s6 thuc dwong abc =1-
Chirng minh r&ng:

1 1

e 1

3
+ —_____<_.

ab+a+2 bc+b+2+ca+c+2~4

Loigiai Dit a=2 Y ._Z ppigs:
y R

1

P=-——ne

1
ab+a+2

+ AR,
bc+b+2  cat+c+2

; —natilll
Puogc quét bang CamScanner


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

Yz zx

= + + Xy
Xy+X2+2yz  xy+yz+2xz XzZ+yz+2xy

Suyra: 3-P=1—-—_ Y2
Xy+xz+2yz
zx

+1- +
XY+ yz+2xz

1— s d
Xz + yz + 2xy

1
Xy+xz+2yz

:>3—P=(XJ’+}’2+J€2)( +

+ . + L )
XY+yz+2xz  xz+yz+2xy
Ap dung bét ding thirc Cauchy cho 3 s duong:
A+B+C23W;
1 1 1 1

ta dugc bat dang thirc i+l+—1—> 9
A B

C A4+B+C’
Nhan theo vé hai bit dfmg thirc trén, ta dugec:

(A+B+C)(—1—+—l—+l)29
A B C

1, 9

LY UES W
A B C A+B+C
Khi d6 ta co:

=

9
4xy +4yz +4xz

3—-P2(xy+yz+xz)

9
"4
op<3-2-3
4 4
Két hop véi gia thiét, ddu “=" xdy ra khi:
XY+ yz+2xz=xy+2yz+x2=2xy+yz +xz
e
Sx=y=z=1hay a=b=c=1L
Cau 4. Cho hinh binh hanh ABCD c6 CB = CA.
Goi M la diém bat ky trén tia d6i ctia tia BA.
Duong tron ngoai tié’p tam giac ACD cat MD tgi
N (N khac D), dwong tron ngogi tiép tam gidac
AMN cdit MC tgi K (K khdc M).
a) Chimg minh tir giagc ABKC ngi tiép.

'b) Goi I la giao diém ciia dwong thang AN va

dwong thing BK. Chirg minh I luon thugc mot
duong thing cd dinh khi M thay doi.

Loi gidi. a) Ta cb: ABC=BAC (tam gi4c ABC
can tai C) va E‘lz’ = ZEZ) (so le trong)

= ABC = ACD.

Mit khic, tr gidc ADCN ngi tiép nén
ACD = AND chin AD)
= ABC = AND.

Ma ADN = MNI (d4i dinh) = ABC =MNI (1).
Mit khéc ta c6: AKC + AKM =180° (k& bir) va
MNT + ANM =180° (k& bu).

Do tir gidc AMKN ndi tiép nén AKM = ANM
(cing chin AM) nén AKC=MNI (2).

Tix (1), (2) suy ra AKC = ABC (cing chin cung
AC). Vay tir gidc ABKC ndi tiép.

(cung cung

b) Do I 1a giao diém cia AN va BK. Ta s&
chitng minh C, D, I thing hang.

Tir gidc ABKC ndi tiép nén BAC = IKC (cing ba
véi EI-(\C)

Tés gido ADCN ndi tiép nén INC = ADC (cing
b véi ANC).

Ma BAC = ADC (ABCD 12 hinh binh hanh g
C4=CB) nén IKC=INC (cing chén cung 10),

TOAN H
YChuigs S
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suy ra tr gidc CNKI noi tiép.
Ta c6: EFA=EITV=C<[E]\V=180°—W

= MAN = MAL
Suy ra: AM//CI.Ma AM//CD nén C, D, I
thing hang, Vay I thugc du'ong thing cD cb dinh
khi M thay déi.

Cau s
nhue hinh bén.

S. a) Cho bang 6 vuong co kich t/nroc 4x4

Moi 6 trong bang nay awgc viét mot so nguyen
dwong sao cho 16 sé trén bang doi mot khac
nhau. Trong méi hang, méi cét luon ton tai mot
s6 bang tong ba sé con lai tr ong hdng, trong cot
do- Goi M 1a sé lom nhat trong 16 SO trén bang
Tim gid tri nho nhat cua M.

b) Co bao nhiéu tap hop con A cua rap lzop

{1, 2;3,4;...; 2014} thoa man dteu /aen 4 co it

nhdt 2 phdn nr va néu xe 4, y eA, x> y t/u
L d

x—3

Loi gidl. a)

Goi a,, a,, a;, a,1a cac sb 16n nhét trong cic cot
1,2,3,4 vagoi b, b,,..., b, 14 cc sb trong cic 6
con lai. Khi do: |
a +a,+ay+a,=b+b+--+b;:
Do ‘céc §6 trong 16 6 viidng'ddi mét khéc nhay
nén "
12 =

'b,+b2+---+b 214244 +12 78' H

va a,+a2+a3+a4 M+(M 1)
+(M 2)+(M 3)= 4M ~ 6

Suyra 4M-6278 <> M =21.

6 ng]h'lug{gg S& 587.(5-2026)

Xay dung mqt pang 6 vuong tng véi M =3
a

p) Vi mdi  tap A 1a tdp con ™
S) (1,234 .; 2014} thod man dé bai, go;
va b 1an lugt 1a phan tur nhé nhét va 16n bkt o

A(aa bES’ fl(b)
minh b <2a. That vy, gid st b>2,

Ta chimg
a )
0a sA e A.
Theo gia thi€t ¢ = N €
2 a2
Ma b>2a—_—>rlv)—a>a>0:>c=b_a <_a_=a,

mau thudn véi @ 1a phan tir nho nhat clia cic tjp

A.Vay b<2a.
Goi d 12 phén tir [6n nhat cta tip B = A\{b}. Ta

ching minh b = 2d.
That vy, gia sit b < 2d, theo gia thiet thi:

d2
d.eA:mé b<2d

d<b=>e=
2

SRty :>e>d7=d.

Suy ra eeAnhung e¢ B nén 8= bsuy ra:
dZ
b-d
= 5d" =4b* ~4bd +d*'=(2b—d)’ (mau  thuén

=b=d? =b2—bd

vi vé phai 14 s6 chinh phuong, vé trai khong la 56
chinh phuong).

Vay b22d =2d<b<2, :>'d<a

Khi a< d (avad lan lucrt 1a phan tr nho nhat va
16n nhét cia

tdp con B) nén g = 4 hay b=2qa."

ey A={a, 2a}. Kiém tra lai ta thdy A thod

R T B A
2<2a<2014 hay 1<a<1007
Vay sb tap con 4 thoa man dé bai Ia 1007 tP

COIl.

- HA VAN NHAN
©r 1 rieong THCS Hodng Xud
Hoang Hod, Thanh Hod)
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DE THI VAO LGP 10 THPT CHUYEN BAC GIANG
Nim hoc 2025 - 2026

Ma dé:102
PHAN L. Triic nghi¢m (6,0 diém) A. 5,5cm B. 5cm
Cau 1. Cho dudng tron (0;6) va hai diém 4, B C. 4cm D. 2,5cm

sao cho 0A4=18,0B=24, 4B=30.Pibm M
thay dbi thudc (05;6), gia tri nho nhét cua bidu
thirc M4 + 3MB bing

A. 9\/577 B. 24/145
C. 3J577 D. 6145

Céu 2. Mot tram bién &p dit tai vi td 4 trén bo
bién AK.Mbt cong ty dién luc thi cong dudng
ddy dién tir tram bién dp A dén ddo C & ngoai
bién. Biét chi phi mi kilomét duong day trén b
bién 1& 30 triéu ddng, mbi kilomét duomg day
ngoai bién 1a 50 triéu ddng. Cong ty dién luc thi
cong dudng day dién tir 4 dén B trén by bién
vitr B dén dio C vdi tdng chi phi 1 500 tridu
dong. Biét ‘

AK =12 km, : C

CK = 6 km,
CKB = 60°
(4B > BK). .
‘Tinh " - - khoang 12 km

cach giita hai diém 4 va B theo don vi kilomét
(két qua lam tron dén hang phan muoi).

6 km

v Bl  60%k

A 7,7km; B.7,9km.
otk D.7,8 km

Cau 3. Cho mét thm nhom hinh tam gidc déu
ABC c6 canh bang 20 cm. 4

Ngudi ta cit & ba goc cua

tim nhom d6 ba tam gidc . g/ \x
nhur hinh vé duoi day de

dugc hinh  chir, nhat was it
M]VP Q ) 8 : ! ! ! {

Pit BM =x (lcm). Dién tich cuia hinh chit: nhét
MNPQ' dat gié tri 16n nhét khi x bing

AL

' Céu 4. M6t nhom c6 5 hoc sinh gbm 3 hoc sinh

nit va 2 hoc sinh nam. C6 gido chii nhiém chon
ngiu nhién 3 hoc sinh tir 5 hoc sinh d6 dé lam
nhiém vu truc nhat 16p. Xac sudt dé 3 hoc sinh
duoc chon c6 it nhit mot hoc sinh nam bang

9 2 7
B. — C. = D. —

10 5 10

Cau 5. Mot voi nuée chdy véi luu luong khong

A=
3

dbi viao mot bé co chira sin 5 m> nudc. Biét rang
sau 2 gio ké tir khi voi nuéce bit ddu chay nguoi
ta do duoc luong nudc trong bé 1a 17 m*. Heéi
sau bao nhiéu gior ké tir khi voi nuéc bt diu
chay thi luong nuéc trong bé 1a 44 m> ?

A. 5 gio B. 5,5 gio

C. 6,5 gio D. 6 gio
Ciu 6. Gieo mét con xuc xic cin dbi va ddng
chat hai I4n lién tiép. Xac sut dé hai 1an gieo c6
s6 chém bang nhau la
' 2 B.%‘ C.% D.% |
Ciu 7. Sé gia tri nguyén cua x dé bidu thic
J2026 - 25+ 242025 2x —[1+2x x4c dinh
1§ iy ‘
A.1012  B.2026 C.1013
CAu 8. Biét h¢ phuong trinh :

‘ Q\Ix—1+,/x—‘y =15

D. 2025

co n‘ghié_‘:'lrr‘l duy ‘nhét :‘(xo; ¥o)- Taco x, +y, bing
AOD L RS C D. 50
Ciu 9. S6 ngh'i'ém'nguyén clia bat phuong trinh

V16—x +/9+x>51a

TOAN HOC
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R eSS

A. 23 B. 27 C.24 D. 26
Cau 10. Cho hai duong thing a va b song song
V6i nhau. Trén dudng thing a 14y 2 diém phan
bi€t 4, 4,; trén duong thiang b 14y 4 diém phan
bi¢t B,,B,,B;,B,. LAy ngiu nhién 3 didm tir 6
di€m 4,4,,B, B,,B,,B, Xéc suit dé chon

dugce 3 diém 13 3 dinh ctia mot tam giac b?lng

NE y

5 "3

7

he D

10 2
Cau dd.; Cho hé phuong trinh
x+y=2m-3 S g : j
2x+5y=13m+12 (m1a tham sd). Tich céac

gid tri cia m &é hé phuong trinh c6 nghiém duy
nhét (o3, ) thoa man xj + y, = 50 béng
A.37 B. 21 C. 21 D. -37
Cau 12. Cho phuong trinh
2x* —(m-1)x+m—11=0 (*.
Biét phuong trinh (*) c6 mét nghiém bing 2,
nghiém con lai cia phuong trinh (*) 1a

A.x=-1— B. x=-3 C.x=———1 D.x=3
3 3

Cau 13. Cho tam gidc ABC vudng tai 4,
AB=3, AC=4. Goi r, R lan lugt 1a ban kinh
dudng tron ndi tiép, ngoai tiép tam giac ABC. Ti
’ r s
s0 — ban,
R g
2

iRy %
5 5

Cau 14. Cho parabol (P):y=x" va dudng
thing d:y=x+m-2 (mla tham sb). Néu
duong thing d cét (P) tai hai diém phan bigt
A,B sao cho hoanh d§ diém A bing -3 thid
dé‘i &oan thing OB (O la géc toa do) bi"mg

A. 3410 B. 510

c. 245 D. 417

2 1
. = D. —
C3 2

TOAN HOC
 CTusilge
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. A
| 15. Cho hinh lye gide deu Ay 4,4, 4

Cit

Goi M,N theo thit tw & Ay o
1 6\

tung ~ diém  CAC ol P b

dai canh cta hinh luc giac \

déu A A, A4y AsAs bang ‘
A. 53 B. 52
13
C. 43 D. =
Cau 16. Chon ngu nhién mét s tr nhién c6 ha;
chit s6. X4c suét dé chon dugc so chia hét cho ¢z
4vab6la

AuiZ B. .
5 90

1 4

o i Do oy
¢ 10 45

Cau 17. Mdt cai cbc thuy tinh cé dang hinh tru

c6 chiéu cao 9cm,

miéng cbc c6 dudng
kinh ngoai bang 5 cm,
thanh céc c6 do day O°m
0,5 cm, day cbc co6 do
1 cm (tham khao
hinh v&). Héi cin bao nhiéu xangtimét khéi thiy
tinh dé lam c4i céc d6 (1am tron két qua dén hang
don vi, ldy 7 =3,14)?
A. 58 cm?
C. 75 cm®

day

B. 76 cm?

D. 81 cm?

Cilu 18. M6t qua béng d4 1am bing da c6 dang
hinh ciu véi dudng kinh
2}4 cm (hinh vg), Cong ty A
cén san xudt 100 qua bong dé
dua ra thj trudng trong dip he
nim 2025. Céng ty A cAn
chudn bj ti thidy pao nhiéu
mét vudng da dé san xudt s6 qua bong trén?
(Lam tron két qua dén ha
tich cdc phén mep ngi b

ng don v, gia sir di¢"
ing 0, 1y 7z =3,14).

3
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A. 5 m” B. 45 12

¢ 18Sm* D 1811]11

Ciu 19. €6 hai hop dyng cde thm the: hop thir
nhét dung 4 tdm the ghi s6 tir 1 dén 4; hop th
hai dtrng 6 tam the ghi s6 tr 1 dén 6. Chon ngiu
nhién méi th Mot tam the. X4c suét dé tich hai
sb ghi trén 2 tAm the duoc lay ra bang 12 1a

1

A = 3
8 Bp Z
2

G = L
5 10

Cau 20. M6t m6 hinh dd choi hinh nén cé chidu
cao 20 cm, bén trong dung mét lwong chat long.
Néu dé mb hinh hinh nén c6 d4y & phia trén va
dinh & phia dudi (H.1) thi phan chét long c6 dé
cao 1d 10 cm. Vay néu d& mé hinh hinh nén co
ddy & phia dudi va dinh & trén (H.2) thi phan
chit long trong md hinh c6 d9 cao bing bao
nhiu xdngtimét (két qua 1am tron dén chit sé
thap phan thir hai)?

Hinh 2
A.0,87 cm B. 1,07 cm.
C.5,01 cm D. 2,78 cm

PHAN IL Tur ludn (14,0 diém)
Cau 1. (5,0 diém)
a) Rat gon biéu thirc
x+x
=(x\/; +1
voi x>0 va x#1.
b) Cho parabol (P): y=2x" v dudng thing
d:y=2x+m-1, v6i m 1a tham s6. Tim m dé

x—1
2
X +x+1

Jx+2 )
—x+\/;+1 '

dudmg thng 4 cét parabol (P) tai hai diém
phan biét dbi ximg v6i nhau qua dudng thing
2x+4y—2025=0.

¢) Giai phuong trinh

\/x2 -4 ~\/Zx2 +9x 42 =(15—3x)\/m.
Chu 2. (4,0 diém)
a) Tim tAt ca céc cip sb nguyén (x;y) théa mén

Sy+xpd 4267y ~8x-8y+16=0,
b) Cho P(x) la da thic véi chc hé s6 nguyén
thoa min: P(a)=22, P(b)=23, P(c)=24,
P(d)=25 v6i a,b,c,deZ, a<b<c<d

va a+b+c+d=26. Tinh P(7).
¢) Tim tit ca cic s6 nguyén té ¢ sao cho tén tai
s6 nguyén duong n dé n? +136¢ 1a mét liy
thira voi s6 mii nguyén duong cua 17.
Céu 3. (4,0 diém) Cho tam gidc ABC vubng tai
A. Cac diém E, F thay ddi 1an luot thudc cac
canh AB, AC sao cho EF//BC. Goi D la giao
didm cia BF va CE, H la hinh chiéu vuéng
goc cia D 1én EF.Puong tron (/) duong kinh
EF cit BF tai M, cit CE tai N (M khac F,
N khac E).
a) Chimg minh dudng tron ngoai tiép tam giac
HMN @i qua diém 1.
b) Goi K, L 14n luot 14 hinh chiéu vuéng géc cia
E,F 1én BC va P, Q tuong {mg la giao diém
cha EM,FN véi BC. Chimg minh S0 BL
CO-CK
khéng d6i khi E, F thay ddi.
¢) Chimg minh néu EL va FK cét nhau tai mot
diém thudc dudng tron (7) thi EM va FN cit
nhau tai mot diém thugc duong thzing BC.
Céu 4. (1,0 diém) Cho a,b,c 1a cic sb thyc
duong théa mén a* +b° +c2 = 2025abe.
gié trj 16n nhét cia biéu thirc

Tim

i a b c
3a% +2b% + ¢* 3b% +2c* +a 3¢ +2a° +b%
NGUYEN VAN XA
(GV Truong THPT Yén Phong sé 2, Béc Ninh)
Gidi thigu

TOAN HOC
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THU SUC TRUGCKY T

HUONG DAN GIAI

g an

PHAN 1. Ciu triic nghi¢m nhiéu phuon
2.C {8:.C|4B

lra chon.
556 6L
8D |9.D|10.A [11.D |12.B]

1.A
Ciu 1. Hinh phing phan béi den trong hinh dugc

7.B

gi6i han boi céc duong y =27, y=2, x=1Va

x=3. Do d6 dién tich hinh phing boi den trong

DF —2|dx & Ja'(z-‘ —2)dx. Chon A.
1

hinh v& bing j'
1

x>0

Cau 2. Taco: log3x<2<::>{ :
x<9

Vay §=(0;9). ChonC.

Cau 3. Phwong trinh dudng thing d dugc viét lai:
x-1 y z+2
R

Suy ra mdt vecto chi phuong cia d la

4 2
u, =(-2;1;3). Chon C.

Caud.Taco u, =u.q<>—-6=29=qg=-3.

Chon B. j s

Cau 6. Tir phan vi thir nhat cia day s0 liéu thude

nh6m [50;60) nén tir phan vi thir nhét cia miu

i40__7(60—50)=52 5
12 e

s6 lieu la: Q=50+

Chon C.
Cau 7. Chon B, vi:
log, (2a4) =log, 2 +log, at=1+ 4log, a.

Cau8.Taco: P(B|4)= I;(ég)
o2
=>P(AB)=P(B|A).P(A)_4,5 o
P(B4
S TOAN HOC
10 « CTudilyé S0 587(5-2026)

g1 TOT NGH

jigp THPT NAM 2026
pE SO 1 o
a vio dd thi ctia ham 50, ta c6 g

au 9. D 2
Ciu 9 13 duomg thang x =—1. Chop D,

tigm cdn ding \
Céu 10. J(e" ——sinx)dx =e" —(~cosx) +C

=e* +cosx+C, Chon A
Ciu 12. Do dai ciia duomg chéo tir 4 déy
duoc tinh bang cOng thirc:

P TN L R
i 16+9+4=ﬁ§. Chon B.

PHAN IL Ciu tric nghiém dung sai.

Ciu 1. 2) Ding, b) Sai, ¢) Ping, d) Dung.

a) Thoi gian tau chay quang duong 1 km 13 %
gio. ‘ ’

Chi phi tién nhién liéu cho phan thir nhat la:

% .480000 = 48000 (d6ng).

b) Goi x (km/h) 14 vén tdc cua tau, x > 0.

Thoi gian tau chay quing dudng 1 km la: % gio.
Chi phi tién nhién liéu cho phin thir nhét la:
% -480 = 4_i0 (nghin déng).

Ham chi phi cho phin thi hai Ia p =&v’ (nghin
dong/gio).

Khi x=10= p=30= £ = 0,03 nén p=0,03x3
(nghin dong/gje).

Do d6 chi phi phin thir hai @ chay 1 km 1a:

1
% 0.03x* =0,03x2 (nghin ddng).

Vi dr :
% bam tong chi ph 1a: ()= 430.4.0,03¢

(nghin dong), :

c) Téng

chi hi  nhién
f(x)= 480 : B
X

30 7003302 = 43 (nghin dong)-

L
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480

§ f(x)=22 240 240

~+0 03x
X

2331728 =36,

Dau “=" xay ra khi x = 2.

+0,03x2 =

Ciu 2. a) Pung, b) Ding, c) Sai, d) Sai.

Xac dinh phuong trinh van tdc va toa dd cna hai
chét diém.

» Chat diém thir nhét:
Ham van tbe: v, (1) = 67 — 32 (mvs).
Toa dd: x,(f) = J’ v ()dt = J‘ (61 -3¢ a

=8P el
Khi =0 c6 x()=0,suyra C=0.
Vay x () =3 -7,
* Chat diém thit hai:
Ham vén téc: v, () =2¢ (m/s).
Toa do: x,(f) = j v, (£)dt = j 2dt=1* +C.
Khi =0 c6 x,(#)=0, suyra C=0.
Viy x,(t) =1>.
« Khi hai chit diém gip nhau, ta cé:
xO=x,00) <3’ -=>22 - =0.
Vi t>0 nén ¢ =2 (thod man).
« Khoang céch 16n nhat giita hai chét diém:
Ax =[x, (£)—x, (1)| =[2¢* £ trén doan [0;2].
Dao ham f'(f) = 4~ 32 =O<::>t=§ M £=0

14 thoi diém hai chat diém bét dau xuét phat).
» Khoang céch giita hai chét diém tai thdi didm

=ilé:
3

1)L (4 (4)] -2
A(—3—J=2.(E) —(3] =5 (m) #1 (m).

* Tai thoi diém gdp nhau, vén téc cia hai chat
diém 1a: v (2)=62-3.2> =0 (m/s);
v,(2)=22=4 (ms).

Ciu 3. a) Dung, b) Sai, c)Pung, d) Ding. ,
Mit phing (P) vudng goc vOi mat phang -
(Oxy) va di qua hai diém C(IO;SO;O) va
D(30;10;0) nén ta c6 vecto phip tuyén
gy LE(0;0;1)  va  n, L CD=(20;-40;0),
suy ra:
My =| %D | = (40;20;0).
Chon mdt vecto phap tuyén cua (P) la
n, =(2;1;0), ta c6 phuong trinh clia mit phang
(P) di qua diém C(10;50;0) la:
2.(x-10)+1.(y=50)+0.(z-0) =0
& 2x+y-70=0.
Pudng thing 4B vudng goc voi mit phing (P)
nén vecto chi phuong ciia n6 1 u,; =(2;1;0).

x=20%2¢
Phuong trinh dudng thang AB 1a { y=20+1¢.
z=120
Toa d6 diém giao hang B 1a giao diém cua
duong thing AB véi mit phing (P) nén ta
duoc:

2.(20+26)+20+1-70=0>¢=2.
Suy ra toa d6 diém B(24;22;120).

Ta ¢6: 04 =~/20% +20% +120? = 2038 (m)
AB =/(24-20)? + (22— 20)? + (120—120)°

=25 (m).

Quang duong ma drone bay tir diém xuit phat
dén diém giao hang la:

OA+ AB =20\/38 +2./5 ~128 (m).
Ciu 4. a) Ping, b) Ding, ) Dung, d)Pung.

an L 1a bién cé: “Chip bj 13i vat Iy””; L l1a bién
cd: “Chip khong 16i vat 1y”.

Ta cé: P(L) 0,04 va P( ) 0,96.

Goi B, 12 bién cé: “Budc 1 béo 15",

TOAN HOC
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= B |

o s , o XiPs g = 0
- Taco P(B1L)=0,90 va P(B,|Z)=0,05. o [ETYHE=1200
. r r A 48 ié : ¢
Goi B, 1 bién cb: “Budc 2 béo 131", He diéu kién rang buoc:) 5 5, (1),
; i z<200
Tacé P(B,|L)=1,00 va P(B,|Z)=0,10.
2 aA: LA didu kién. ta duoc:
a) Xac suit bao 15 téng quat tai buédce 1: Bién doi hé dicu S : Y>>0
Ap dung cong thirc x4c suit toan phan ta co: 53230 : ,}3— >0
7 =1200—x—Y wEYe
B )= £ =
P(B)=P(L).P(B |2)+P(L).P(B,|Z) W 550 x+y=1200 <@
=0,04.0,90+0,96.0,05 = 0,036 + 0,048 = 0,084. 0<1200-x-y <200  [x+3-100030
g)th; suat chip bi loai bé (thét thoat san Xuat): Ham loi nhuén thu dugc la:
i 1 ; :
P b1 loai khi bj bao 15i déng thi & bude 1 va F___0’07x+0,08y+0,12(1200~x_y)

budc 2. Vi bude 2 chi xét trén nhom budc 1 bao
16i nén ta co:

P(B, NB,)=P(LNB NB,)+P(LB NB,)

—144-0,05x— 0,04 .

Biéu dién mién nghiém cta hé (2):

~ N k.“
Nhanh 13i that bj loai: T
‘  \Jdoo
P(LMB/NB,)= P(L).P(B,"B,|L) o
12004,
=0,04.0,90.1,00 = 0,036. oo\
Nhanh t6t bi bao 15i nhim ca hai buéc: e RN
P(L NB, A Bz) =0,96.0,05.0,10 = 0,0048. 600 +f;<,%\ %, .
O N ,.E;}y;/f
Vay P(B, N B,)=0,036+0,0048 = 0,0408. = R S
y 200 C
¢) B chinh xéc cua quyét dinh loai bo: X4c suit / B x
.mot chip thuc sy 16i khi da bi ca hai budc déu *&m; 0 200 400 600 300 1000, 1200, 1400 1600

bio 16i. Do d06 ta co:

P(LNB NB,) 0,036 _15
. P(BnB,) 00408 17
d) Xac suit kiém tra sét 15i (rai ro khach hang):

Mién nghiém I3 mién t& gidc ABDC véi:
4(1000;0), B(1200;0), C(750;250), D(900;300).
Thay toa d9 4, B, C, D 14n lugt vao F ta dugc:

P(L|B,"B,)=

Chip xut xuéng khi bude 1 bao tét, ta tinh: F(4)=94;F(B) =84, F(C) = 96,5; F(D) = 87.
P( I (“—5;-) pe L) [IFP (B |L)] Sau mét nim, bac Ap c6 thé thu dugc lgi nhugn
L|B )= 710 : ‘ nhidu nht 1 9
P( | 1)—.1 P(B)_ 1-P(B,) a 65trleudong
% : Cau2. Papsé: 1,71,

0,040,104 1
~ 1-0,084 916 229

PHAN IIL. Ciu tric nghiém tra 101 ngin.

Cau 1. Bap s0: 96,5.
Goi sb tién (triéu ddng) bac An dau tur vao trai

phleu chinh phu, trai phiéu ngan hang, trai phiéu
doanh nghiép 14n luot 13 x; y; z. Loi nhudn sau

Tacé 4B//(scp)

> Suyra:

mdt nam cua bac An: :
F =0,07x+0,08y +0,12z (triéu dong). d (AB, SD) < d(AB (SCD)) _d (A (SCD))‘

12 T?g?ugge S5 587 (5-2026)
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Goi [ 1a hinh chiéy cua H trép CD; K 13 hinh
chiéu ciia H trén ST,

- {3 {CD.LHI
CD L SH (doSH 1 (4BCD))
= CD L(SHI)=CD 1 HK.
Ma SI L HK nén HK L (SCD)suy ra:
d(H,(SCD))= HK.

Vi HI/[AD (cung vudng gbc véi CD) nén:

HI—C—H-3 = HI 3
T o7 S i B R

AC=4\/§;AH=%AC=\/§,

Xét ASHA cb: SH =~/S4% — AH? =+2.

; j HI-SH 322
Xét ASHI c6: HK = = )
NSHE+HPP 11
d
oo, LA(SCD)) ac 4
(H.(scp)) HC 3
Sl
d(4 =i
= d(4,(SCD)) 3 d(H,(SCcD))
line s 42
3 11
Vay d(4B,SD)=d(4,(SCD)) :i“l/_li—%u,n

Ciau 3. Dap 50 45
Gia tri 16n nhit 1 75 khéng duoc 12 gid tr1 ngoai
lai, nén ranh giéi trén phai 16n hon hogc béng 75.

Q, +1,5A0275
& +1520275 0,245,
Gi4 trj nho nhét 13 10 khong dugec 1a gid trj ngoai
lai, nén ranh giéi dudi phai nhd hon hodc bang
10.

Ta co:

Ta co:

0,~1,5A0<10
0, ~20-1,520510 & 0, <60.
"Suyra 4520, <60.

Viy gla tri nhé nhét c6 the c6 cua Q;1a 45,

Ciu 4. Dap s6: 4160,
Vi P(f) 1a mot nguyén ham cua P'(t), ta co:

=[P = J12041dr =120 | i

|
—+1

2
o 120.’—3—+ C =801 +C.

3
Tai thoi diém ban dAu quan thé c6 2000 ca the,
tirc 1a khi ¢ = 0=> P(0) = C =2000.

Vay P(f) =801/t +2000.

Sé luong ca thé sau 9 ngay la:

P(9) =80.9.3+2000=4160 (ca thé).

Ciu 5. Pdp so: 154.

418112162024

3169 (12|15 |18

|
|
|

24|68 |10]12

1 o 2¥pBu4<l 5 | 6

* Tdng s6 hinh chit nhat trong ludi 4x6
Mbt hinh chir nhit dugc tao bai 2 dudng ké
ngang (trong s6 5 dwong ké ngang) va 2 dudng
ké doc (trong s6 7 dudng).
S cach chon 2 dudng ké ngang: C52 =Tl
Sé cach chon 2 duwong ké doc: Cy =21.
S6 hinh chit nhat: 10.21=210.
* Céc 6 (i,j) thoa man x=ij la sb chinh
phuong gdm 6 6 sau:
(1,1); (1,4)3(2,2)5(3,3)3(4,1)5(4.4).

* Pém s6 hinh chit nhit khong chira 6 mang sé
chinh phuong nao
Ta dém theo chidu cao /4 cuia céc hinh chit nhat:
* V&i h=1:c6 32 hinh; < V&i h=2:¢6 15 hinh;
* Véi h=3:c6 6 hinh; ¢+ V6i h=4: c6 3 hinh.

Viy ¢6 32 + 15 + 6 + 3 = 56 hinh chit nhat khong
chira 6 ¢6 s6 chinh phuong. ‘ ;

TOAN HOC
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Véy s6 “Hinh chir nhat may man” la:
N =210-56=154 (hinh).

Cau 6. Pdp s6: 0,36.
Budc I: Téng sé céch chon 3 didm.

C6 16 diém => 6 cach chon 3 diém bét ky 1a:

Cs =560.

Buwdc 2: Ta s& dém sb tam gidc vuong theo timg
dinh goc vuéng A4 (dinh 4 1a diém mau hdng, hai
canh géc vuéng mau héng). Xét cac truong hop
TH1: Dinh 4 ¢ diém goc (c6 4 diém goc)

M&i diém géc c6 2 huéng vudng goc (ngang va
doc). Mdi huéng c6 3 diém = sé tam gidc vudng
tai 1 diém géc: 3 x 3 =9. C6 4 diém goc nén co
4x9 = 36 (tam giac vudng).

TH2: Pinh 4 & diém canh, khéng phai géc (c6 8
diém canh). Ching han 4 nhu diém & hinh duéi:

N

M&i diém nay co:

D D R

SAILAM . .. : (Tiép theo trang 47)
Khi do: 40

r+-12—=2© 2 =22 F1=0

s + ;

—
1 —
15

1l

S @-DE*-t-D=0& 1

N

o

-~
Il
[\®)

i=1—\[5— <0 nén bj loai.

e Véi t=1,taco:

14700ARe _sssresoo

Vi :
| 4y phuong trinh CO tip nghiém S = {1; Z}

+ Theo hudéng ngang: 3 diém; theo hu('mg
doc: 3 diém. Vay €0 3x3 =9 (tam giac Vitng
.+- Theo hudng chéo c6: 3 (tam giac Vuf)ng .

Do d6 moi diém nay c6: 9 +3 =12 (g
i4c vuong)- : s
(gié tht ca 8 di€m canh, vy c0: 8.12 = 96 (tap,

giac vubng)- )L agn
TH3: Pinh A ¢ diém giua (co 4 diém giira),

?

Chéng han A nhu diém dénh diu & hinh dugi-
B
AN
/

MB@i diém ndy co: ;
+ Theo huéng ngang: 3 di€m; theo hudng
doc: 3 diém. Vay c6: 3x3 =9 (tam gidc vudng).
+ Theo hudng chéo c6: 8 (tam gidc vudng).

Do d6 mdi diém nay c6: 9 + 8 =17 (tam
giac vudng).
Co6 tit ca 4 diém giita, vay c6: 4.17 = 68 (tam
giac vudng).
Viy sb céc tam gidc vudng 13: 36 + 96 + 68 =
200, va do d6 x4c xut can tinh 1
200 s

== ~0,36.
560 14

NGHIEM XUAN LUC
(GV THPT Thding Long, Ha Noi)

R R R T L T L L L

?“‘/_xT=1=>x+m=1:>2x=2:>x=1-
° VO"I = 1+ \/-5_
2

ERe L R 2
2

= 2 L=
. x+4x° -1 7+3J§

> ta co:

: 7+ of : '
=>2x=$‘[5—+¢:>x='(7+3\5)2+4,=;
7435 a5 -

2
T e .o,
heo ban 15 8lax trén a4 ding chua?
NGUYEN THANH GIANC

GV THPT chuyén treng ven, Hing 7%
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THU SUC TRUOC KY THI TOT NGHIEP
THPT NAM 2026
DE SO 2

PHAN L. Thi sinh tri 16i tar ciu 1 dén ciu 12.
Moi ciu héi thi sinh chi chon mdt phuong 4n.
Cau 1. Cho cap s nhan (“n) c6 s6 hang dAu
w=-3 vacongbdi g =2 . Tim sb hang thir 57

A. us =35.

C. us = -30.

B. u5 =-96.

D. u5 =-48.

Céu 2. Cho ham sé y = f(x) 6 bing bién thién
nhu sau:

% s -3 0 3 +00
f'x) - 0 + 0 - 0 +
i) 1= 1 +00
N g NG o

Ham s6 dd cho ddng bién trén khoang nao dudi
day?

A. (-1;1) B. (-3;0)

C. (-1;+w) D. (-3;3)
Ciu 3. Trong khéng gian Oxyz, mit phing (P):
3x—2y+z—4=0 c6 mdt vecto phap tuyén la:

A. Z(—3;2;—1) B. 5(3;—2;—4)
C. 17(3;—2;0) D. 5(3;2;1)
Cau 4. Nghiém ctia phuong trinh sinx = —\2—5 la
% g ean x=-;£+k27r
~HER kie2) (k.1 €Z)
—r T
x=—-+I127 x=—+127
3 3
f 2 ” k
C x=Z4k2n R HET
31 LY (k1€ Z) (k! eZ)
5z Gt
x=?+127r 37

Ciu 5. Pudng tiém cén diing va tiém cdn ngang

: / w: \ :
cia d6 thi hAm s6 y = lan lugt 1a:
x+1

X.x=3,y£—1 ‘B.‘y=—'1,x=3

C. x=ly=3 D.x=-1y=3

CAu 6. Nghi¢m ctia phuong trinh 3 =81 1a
A. x=3 B. x=4
C. x=5 D, x=2
Ciu 7. Cho hinh hop ABCD.A'B'C'D'. Ménh aé
nao sau day la dang?
A. AB+A'D' = AC. y D
B. 4B+ A'D' = BD.
C. AB+AD' =AC'.
D. AB+ AD' =CA.

R

B 4

2 2
Cu8. Cho [ f(x)dr=-3 va [g(x)ax=2

-1 -1
Ménh dé nio sau day 1a ding?

2 2
A [[/@+gw]ax=5 B [[/(0-g(]dr=5
-1 -2

2 2
C. j [2f(x)+g(x)]dx=8 D. j [3f(x)-4g(x)]dx =17
2 b

Ciu 9. Cho hinh chép S.4BC co

SA 1 (ABC) (hinh  v&). Hinh §

chiéu ciia SB 1én mit phing

(4BC)la: J. >
A.BC B. AC >
C. 4B D. SC

Cau 10. Khéo sat thoi gian (don vi: phut) hoc tép
mé6n Toan cua cac hoc sinh & mot trudmg THPT thu
duoe sb liéu trong bang tin sd ghép nhom sau:

Nhom | [0;20) | [20;40) | [40;60) |[60;80) {[80;100)

Thn s6 7 8 12 10 =18

Trung vi cia m_§u s6 lidu ghép nhom nay la:
A. M, =50 B. M, =40

C. M, =525 D. M, =32,5
Cau 11. Cho hinh chép S.4BCD c6 ddy ABCD 1
hinh vuéng canh a, S4 L (4BCD).Géc gitra dudng
thing SC va mit phing (4BCD) bing 60°. Thé
tich khéi chép S.4BCD bang:

A. 6 B. a'J6

3
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£ \/5 D. 03\/3
3
Ciu 12. Cho ham 86 y =ax® +bx* +ex+d (a# 0)
¢6 dd thi nhu hinh v& duéi day. Khing dinh nao sau
day 1a ding vé ddu cua a, b, ¢, d?
A.a>0,6>0,¢>0,d>0
B.a>0,b<0,¢>0,d>0
C.a>0,6>0,c<0,d>0
D.a>0,b<0, c<0,d>0
PHAN IL Thi sinh tri 18i tir cAu 1 dén ciu 4.
Trong mdi ¥ a), b), ¢), d) & mdi cau, thi sinh chon
dung hoic sai.

C.

Cau 1. Cho ham sé f(x)=x"Inx.
a) Tép xdc dinh cia ham sé 1a R\{0}.
b) Pao ham ciia ham sb di cho 1a
fi(@)=2xInx+x.
c) Ham sb ¢6 hai diém cuc tri.
d) Gié tri nho nhat cia ham sé f(x) trén doan

[eiz; Ze] bing —;—i.
Cau 2. Mot bé chira diu ban dau c6 50 000 lit diy.
Goi ¥ (1) 1a the tich dau (lit) trong bé tai thdi didm ¢,
trong d6 ¢ tinh theo gi¢ (0<7<24). Trong qua
trinh bom dau vao bé, thé tich diu ting theo téc dd
dugc biéu dién boi ham sb V'(t) =kAf,véi k 13
hing s6 duong. Sau 4 gi bom lién tyc, thé tich diu
trong bé dat 58 000 lit.

a) Ham sb ¥(¢) 132 mot nguyén ham cta ham s6

f@) =kt
£ 2k 53
b) Ham sé ¥ (?) =—3—1Jt+C VoI 0<f<24va f,

C 1a c4c hing sb.
¢) Sau 16 gio bom lién tyc, thé tich diu trong b4
dat dugc 148 000 lit.
d) Trong qué’trinh bom dau, néu sau mg; gidy
lugng déu bj 1o ri déu din véi te dd 500 lit/gia,
tai thoi didm ¢ bing 9 gid, thé tich diu trong bé |3
72 500 lit.
Ciu 3. Tai mét truong THPT, ngudi ta khao sat
ngiu nhién 1000 hoc sinh v& viéc sir dung c4c obng

TOAN HOC
16 2

- * CTudilpe S8 587(5-2026)

tué nhén tao (AI) dé ho trg hoc tap. K&

X A P RANT] U
cu tli 600 hoc Slnh fra 101 thlIC)’ng Xuyé q é

thiy cO T 0 5
g » ya 400 hoc sinh tré 11 “khong thuﬁng Xuyg

d}mg » Thuc té cho thdy ti 1& hoc sinh “fa kéri
sur dl.mcg tlg‘p Joai gioi” tuong ng v6i nhém Td
xuyél:losﬁ .dung Al va nh()rrl kho(‘mg thuong s
dung Al 1an lugt lél, 40% va 29 %.

G'Qi A la bién c6: “Hoc sinh dugc chon thu(‘mg

g
Sit

qua

xuyén sir dung Al ; ;
Go}; B 12 bién cb: “Hoc sinh duoc chon dat két g

hoc tap loai gioi”. ; i
a) Xac suit hoc sinh thuong xuyén sir dung A[ 4
P(A)=0,6va xac sudt hoc sinh khéng thudng

xuyén st dung Al la P(4)=0,4.

b) Xac subt c6 didu kién dé mot hoc sinh dat loai
gioi khi biét hoc sinh d6 thuong xuyén sir dung Al
1a P(B|A)=0,4 va xac suét hoc sinh dat loai gioi
khi biét hoc sinh d6 khong thudng xuyén sir dung
Alla P(B|4)=0,2.

¢) Xac sudt dé mét hoc sinh dugc chon ngiu
nhién dat két qua hoc tap loai giodi la P(B)=0,32.

d) Trong s6 nhitng hoc sinh dat két qua hoc tap logi
gioi, co dang 75% hoc sinh 14 nhimg nguoi thutng
X};yén S dung AL (két qua lam tron dén hang don
Vi).

CAu 4. Céc thien thach ¢4 duong kinh 16n hon
140m va c6-thé li gin Trai P4t ¢ khodng cich
210 hon 7500000km  dwge coi 13 himg vat thé o6
?;‘:O“j;gn‘l’; ;’ha:} 84y nguy hiém cho Tréi ?ét. }?é
cla Trung téngl tvlgnt;: a;h‘néy:céc‘ Anh aAngh’lznt::;
qauan sit cc var g b as? da t’}?let AI@PG‘T? o
YR thlng o8 ki e o e o 4 )
cao khong qua 460021:5 o (%(')1 g +. bién.
SO v4i myc nudc
1 khéi cdy ¢4 bén kinh 6400km™

92 48 Oxyz ong gian b 80°
O 1 thn i Oxz trong khong gi

Coi Trgj Dét
Chon hé trye ¢

A8t A don vi do dai mbi rue B

dhiisi  thign thyop (xem nhu mot hat)
YO dong véi )
o 1 vj A 3

khong dbi ¢ : . toc v =2./2.10 (km/h

M (0;5;12) dé: ' Iiudng tl“lillng xuét phat W dién,l‘
(12;5;0), R

1000k, Ma

| E)Lrorc quet béng CmScanner
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a) Khodng céch thién thach gin véi Trai DAt nhét
c6 6 dai bing 3449km (lam tron két qua dén
hang dom vi).

b) Cac nha nghién ciru cua Trung tim Vi tru
Nasa dua ra gia thiét néu lac thién thach dang & vi
tri M bat ngd ddi hudng va lao xudng Trai DAt vai
phuong thing thi quing dudng dai nhét né c6 thé
va cham vé&i Trai Pét 1a 14490km (lam tron két
qua dén hang don vi).

c) Tai thoi diém thién thach dang & vitri M thi co
2 v¢ tinh dang ¢ vi tri A(-6;-5;-6), B(7;-6;7) cb
vin tdc khac nhau di chuyén trong mit phing trung
truc cia MN va ludn cach Tréi Dét v6i khoang cach
cé dinh. Khoang cach xa nhét ciia 2 vé tinh c6 thé dat
dugc 13 18412km (ldm tron két qua.dén hing don

vi).

nJ_

d) Néu vé tinh 4 di véi van toc Vy = .10°

(km/h) thi s& va cham véi thién thach.

PHAN IIL Thi sinh tré 1o tir cAu 1, dén cau6.
Cau 1. Mot doi ky thuat dang trién khai hé théng

khao sat tai khu vuc dia hmh c6 nhidm phéng xa. Dé
duy tri két ndi gitra tram chi huy 4(-1;0;0) va robot
tu hanh B(2;3;4), nguoi ta cAn dat hai thiét bj tiép
song nho tai cac diém M va N dé truyén tin higu

trung gian.

Khu vire cho phép dat thiét bj tiép song phai nim
trong ving giao thoa tin higu giita hai tram phat
song vé tinh, mbi tram phat tin higu theo dang clu:

* Tram 1 phit ving tm hxq:u theo mit cu:

(x—=1)> +(y+1)2+z =4,

« Tram 2 phii ving tin higu theo mat clu:

24y 4zt +2y-2=0.
Hai thiét bi tiép séng M, N phai dugc dat trong mat
phing chira giao tuyén ctia hai ving phti song nay
dé dam bao tin hiéu manh nhat. P& tdi vu hoéa chi
phi va thiét bi, khoang c4ch giita hai diém tiép song
MN =1 don vi @6 dai. Khi d6 téng quing dudng
truyén tin hiéu AM + BN nho nhit bing bao nhiéu
don vi d6 dai?
Chu 2. Mot bang 6 vudng 3x3 dugc chia thanh 9 6
vudng. M&i 6 vubng duge td mot mau xdm hodc
hdng. C6 bao nhiéu cach t6 miu cho bang & vuéng
nay sao cho khi quay bang 6 vuéng mdt goc bang
180° theo: chiéu kim ddng hd quanh tdm cua né thi
moi 6 vuéng dugc t6 mau xam s€ ¢ vi tri trudc day
ctia 6 vuéng dugc t6 mau héng? (Duéi day 1a mot
hinh minh hoa cho mét cich t6 mau nhu vay).

Céu 3. Mot cong ty X san xuit may tinh bang danh
cho hoc sinh ban dugc x may mdi thang. Gia ban
clia mbi méy tinh bang dugc cho boi cong thic
p(x)=8600—10x (nghin ddng). Chi phi dé sin
xuft mbi tinh

may bang 1a

100 :
c(x) = x* —4x+500 +—x2 (nghin dong). Hoai

cong ty X s€ ban bao nhiéu may tinh bz'mg mdi
thang dé dat dwgc lgi nhudn cao nhat?

Ciiu 4. Cho hinh chép S.4BCD,cé day la hinh
thang vuong tai 4 va B, AB=BC= a, AD =2a.
Canh bén SA vudng géc véi day. Goi M,N lin
lugt 13 trung diém cda SB, SD. Biét thé tich hinh

t13

chép bing B Sé do géc phing nh; dién

[M,AC,N] béng bao nlneu dQ? (ket qua a"u'ac la
tron dén hang don vi).

OﬁN HOC
& crué,lme
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6. Goi § a tap hop cdc sotunh
Céu

0
f inh duQC 4c chir s§ {I. 4
Ciu 5. Mot qua béng biu dyc theo quy din 5 duge 16 fir ¢ {123, 14:s, 6 thy

t]]lféc )8,
str dung trong giai bau dyc quéc gia €0 kieh cac chir s6 khong dong thoj L gidy !

4 dudmg kinh  trong do
ép thay  (khong chira s
mot shtirtdp S va
. Sdp xép cic chit sb cta sb vira ol the
glam dan dé dugc s6 16m nhét.

. Sip xép céc chit s6 ctia sb vira shioi i th
tang dan dé dugc sd nho nhat.

+ Liy 0 16m nht trir di s0 nhé nhy dé thud

28 cm tir déu nay dén ddu kia v 6 co dang aaaa). Chop a5 4

17cm ¢ phan day nhat (quy dinh dugc pt thuc hién quy trip, w “hién

on.

déi mot chit vé cac kich thuée nay) (Theo 18t
NFL).

Hinh dang cua mot
qui bong bau duc
co kich thudc noi
trén c6 thé dugc tao thanh khi quay phan dién tich
hinh phing gi6i han boi dd thi ham s0

mot hiéu 5.

: Biét xac suat dé hiéu s6 thu duoc 13 mjt g5 "
X) = ax’® +bx inh va cac dudng thang

f(x) = ax® +bx+c, truc hoanh va céc duong . ximg c6 4 chir sb (s6 ddi xtmg c6 dang abj . i

X =—4 x =24, trong @6 x tinh bing centimét. The ;

3 : 3 T. Tinh gia tri cia —.

tich (don vi: cm’, két qua lam tron dén hang don 4 %0 )1a 7. Tinh g =

Vi) cia qua béng bau duc c6 kich thude néi trén LUONG MANH QUYEN
bang bao nhiéu? (GV THPT chuyén Nguyén Chi Thanh, Lim Ding)
R R sk otk ok ok ks stk ook Rk R KR S R kR o SRS SRR o o
S(ﬂfDU]VG. 3 (Tiép theo trang 3)

2 5 x2+1
=) o
4. Y8464—3 438 e o i \/ 3% +2x+3_x'i/ B ¥

3
5. 32+ 4+(17x) 32— [4— 72y =x. 15. \f4—2x+—=x.$/2x—i+1.
12 vl %2 x3
6. %/Vx2—1+x—%/\/x2—l—x=x. 16- x2+3X+2=x.3q3x2+x+7+1,

ik %/\/xz—l+x—%/ xz—l—x=§. ex m=(x2—l)vx3_3+1.

X
J i = ' (23 ar2 9
8-,%/ F e +\/—5;+%/ 5x—x3—[5%=1. 18. %_

x* —x3 +4x2 -8

9.\/ 2 11 4+x—ANVx2 +Hl—x=+/x2 41,
19 1+(x2_1) x3+3x2+l
\x2 |
10. 3 \/x2+1+x—%/\/x2+l—x= 4 +1_ \8=1_
2 el 7

3
1. X2 +14x—Y/x2 41-x= : 2.
\/ i Vx2+] ?

3. ;
12. Y532 1-+5x +V5x2 —1f5x = W\“WE' x3x—(? e
et i 2 5 em ey PONIELE
13. '\/2x4 —4x2+3x +\/x4 —x+1 =(x—1)2. \L’/—I, A

TOAN HOC
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1

THEO CHUONG TRNu VA SGK M(H -

A

S DUNG KIEN TRUG BIEN mrm

]
[

i o o e oo ik

MGt 50 bai todn (mg dung tich phén tinh di¢n tich
va thé tich cho hoc sinh 16p 12 trong sich gido
khoa Toan 12 b Két noi tri thirc véi cudc song,
can hoc sinh ndm viing cAc kién thirc vé phép bién
hinh. Viéc ndy chung ta sé théy r0 rang qua sy
phén tich cua tac gia nhu sau. Khi tinh toan cac
dién tich hoa tiét, hoa van hoc thé tich hinh khoi,
hoc sinh cin dwa ra duoc nhan xét vé céch tao
hinh cta ching, cu thé nhw: hinh can tinh c6 truc
d6i ximg hay khong? c6 tim dbi xtmg hay khong?
hinh cAn tinh c6 phai 12 hinh tao ra tir phép tinh
tuyén hay khong? Hinh cén tinh tao ra tir phép
quay ciia bao nhiéu hinh?... Nhu vay, ta thdy phu
thue vao hinh dé bai cho hoc sinh can phai c6
nhan xét trudc 42 dua ra dinh hudng tinh toan.
Trong bai gi6i thi¢u ndy, tac gia dua ra mot s6 bai
toan d& Jam sang to khang dinh trén.

Thi du 1. (Hinh c6 tam dbi xirng) Mot vién gach
hinh vuéng c6 hoa van hinh canh buom dicgc mo
td nhw saw: Hinh canh budm tao thanh tie dicong
cong cua ham s6 bdc ba va dwong chéo AC. Biét
E, F la hai diém cuc tri cua dé thi ham 50 bdc ba.
Cac k[c;lz thiede trong hinh lﬁ'y don vj déximét.

Tinh dién tich phan khong 16 mau cia vién gach.

PINH NG UYEN DONG THIEY ?
(GV THPT Nguyén Du, TP Ho Chi Minh) |
BE=1
B E (i
(0]
F D
4 AD=4 D=1

Phan tich. Du doan hinh phang t6 mau can tinh c6
tam dbi xing 1a O.

Léi gigi. Dat hé truc Oxp vao hinh phing vién
gach sao cho géc toa do O trung tam O cua vi€én
gach nhur hinh veé.

‘\y
BE=1
B E 2 C
1+
-2 -1 1 p I 4
11
L]
4 F D
A AR
: : TOAN HOC :
S8587(5-2026) ¢ CTugilye 19
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Ta dugc phuong trinh db thj him sb bic ba Id la:
y=x"=3x (-2<x<2)(d thj ham so 1& co tam
dbdi xtmg 14 gdc toa dp).

Phuong trinh dudmg chéo AC 13 y = x (do thj ham
sd 1¢ c6 tAm déi xtmg 12 gbc toa do).

Vay hinh phéng t6 mau c6 tam déi xirng 14 gbc toa
dd O. Tir viéc phan tich nhwr trén ta tinh dwgc dién

tich phin khong t6 mau ciia vién gach la:

S=42 —2j(x—(x3 —3x))dx=8 (dm?).
, 0

Thi dy 2. (Hinh c6 tryc i ximg) Mt hoa fic
trang tri cé hinh phang té mau nhie hinh bén didi
Em hay tinh phan dién tich hinh phang duc 16
mdu ffong hinh. Cdc kich'thudc trong hinh dicoc

tinh bang don vi déximét.

o e e (o]

Phin tich. D3 thi him s6 =2 d8i ximg véi 3
thi ham s6 y=log,x qua dudng thing. yix

(chucmg trinh mén Todn 16p 11). Nhan thay hinh

t6 mau co truc dm xu'ng la y=x

Lm guu.

2 0 T(l)g]@ Hh:é Sé 58') (5-2026)

Dién tich hinh phang can tinh bang haj 1 g

fich duroc gii han bdi 4 duong sau: y=2% ),

x=0, x=2. Vayta dugc:

T TP (T

v

T
-
i

7 =2 (2 - ) = 4,66 am)
0

Thi du 3. (M¢t khéi hinh dwoc sinh ra bai hinh
thang cong tinh tién theo mét vecto vudng goc
V61 mt phing chira hing thang cong) Mo ho
chita niée ¢4 hinh ding dvioe mé ta nhir sau: Mt
Phng (AECD) Vuong goc véi mét day. Hai duwomg
SR A, CD-Id‘h.ai dirong Pﬁﬁzbol cé dinh lan
legt 131 A, D] "Iaircgrmh' AD vé BC song Song Vi
nhau. Cie kiep thiede 'rro}'zg hinh d’ugé tinh bng

don vi .z !
Lmét, Havy ¢ ; ghly i Rl
i link d"”g tich ciig hé chira nwoc
A'
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phin tich. Tao hinh cia hd nuge 13 hinh lang try

6 ddy 14 hinh thang cong 4BCp tinh tién theo

’
o AA',vecto A4 vus ‘ i A
Ve ; vuong goc voi miit phj

ang
(ABCD).

Loi gidi. D3t hé truc Oxy vio mit phing (4BCD)
sa0 cho gbc toa dd O tring véi didm 4 (nhu hinh
vé) ta duoc phuong trinh duong cong parabol

chira dudng cong AB 1a y=—

Ay
D'l P
D H = I A
it DA=6 >
HC=4
....... G NN
--------------------- q BB=6
C cg=2B

Viy ta dugc dung tich cua hd chira nudc la:

V= 6(2} (0 —(=x%))dx+ 2.4} =80 (m’).
5]

Thi du 4. (Mét hinh khdi dugc sinh ra béi cac
hinh thang cong, tam gidc cong quay quanh

mjt truc) Mot vat trang i (X), dwgc mé ta nhi

sau: hinh dang khoi tron xoay quanh tryc. CC" ¢o

chiéu cao HE =10 dm, chiéu ngang H'H =8 dm.

Khi car vat (X) bai mdt /)Izdizg chira truc 1G thi

mdt cdt thu duge nhuw phc?n 16 diam trong hinh vé.

Phén bén trong la duong parabol, bén ngoai la 2

cung tron. Cuc kich thude co trong hinh duge lmh

bang don vj déximeét. Tinh thé tich vt trang tri

(X).

£ E
BE -

il
N

Phan tich. Tao hinh vét trang tri (X) 1a hinh khéi
duoc sinh ra béi thang cong EE'VT c6 mét canh
14 parabol EE',quay quanh truc Ox va bo di 2 lan
tam giac cong BCT quay quanh truc Ox (hinh vé

sau).

=2 5

-3

-4

Lo gidi. Pt h¢ tryc Oxy sao cho C, C' thuc truc
Ox; I, G 'thugc tryc Oy ta duge phuong trinh
dudng parabol 1a: y= %.\‘2 +1(4<xs 4), cung

tron BC I: y =425 (x~-8)" Bsx<4).

(Xem tup trang 24 )
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CAC LOP THCS

Bai T1/587 (Lép 6). Cho x, y 1a cac sb nguyén
duong thay déi sao cho thda min 3x2—1 chia hét
cho 3xy—1. Hay tinh gi4 trj ctia bidu thirc:
M= x2026 e y2026
HUYNH THANH TAM
(CB Buu dién phuong Binh Dinh, Gia Lai)
Bai T2/587 (Lép 7). Cho x, y, z 14 céc sb thuc

thay d6i théa min |x+y+2<I, %+%+z$l va

|| <1. Tim gié tri 16n nhét cua tong
' S =|x|+]y|+|2]-
NGUYEN TAN NGOC
(GV THCS Binh Dinh, phuong Binh Pinh, Gia Lai)
Bai T3/587. Tim tit ca cac sb nguyén x, y thda
min 11x2 —xy—y? =9, déng thoi x2—3xy+)21a
mét sb nguyén t6. :
NGUYEN VAN XA
(GV THPT Yén Phong s6 2, Bdc Ninh)
Bai T4/587. Cho tir gidc ABCD ndi tiép mot
dudmg tron. Chimg minh
|AB—CD|+|4D-BC|>2|4C-BD|.
HOANG VIET DONG
(GVTHCSDang Thai Mai, TP. Vinh, Nghé 4n)
Bai T5/587.'Cho x, y; z 1 céc s6 thuc'duong théa
min x+y+z=+/2, Tim/gi4 tri 16n nhét cia bidu
: o M |
Bx24+2(y? M+ yz422) 61 IR 110

PHAN CHIEN THANG
- (GV Truong Trung Vuong, Dong Ha, Qudng Trj)

thirc P=

S6 587(5-2026)

: OAN HOC
AzzT usiie

CAC LOP THPT

pai T6/587. Cho day s6 () théa man:
al A

ulH—l +2n2 +6” +3 =3un ) n= 1525'--‘

Tim tAt ca cac s6 nguyén duong n sao cho tn 13
chinh phqong- ‘ .
o HOANG LE NHAT TG

(GV THPT My Dinh, Ha
Bai T7/587. Cho a, b, ¢ 1a céc s6 thyc.dwong the,

| ik U 8t i il
man a+b+c_>_l+—b—+—. Tim gid tri nhd nhét cga
a g

biéu thirc

P=2a +4a+3+/2b2 +4b+3

+v2c2+4c+3-a-b-c.
NGUYEN KIM $0
(TT Béi duing va Phdt trién tai niing Todn hoc
Nam Sing - SMATH)

Bai T8/587. Cho tam gisc ABC cbAB=1j3,
CAB =489, CBA=120, Lay diém M trén canh 4B

sao cho CM = 1. Tinh géc MCB.
PHAN VAN PUC NHAT
(GV THPT chuyén Ha Tinh)
Bai T9/587 P, thirc
P(x)=xn 4 gxn-14 A a1 x+a,
¢6 n nghiém thue (khong nhit thiét phan biét)
thude doan [0; 13, Chimg minh ring
3af +2a, -84, <1.
NGUYEN VIET HUNG
GV THPT chuyen krTN, PHOG Hi N6
TIEN TOT o1 ymPpIC
Bai T10/587, 14

m tit ¢ x) voi
b8 s oy s a cac da thirc P(x), O

Oa Inan

P(X)Q(2025x+2026) L (2025Q(x)+ 2026)x2’VxéR.

NGUYEN ANH VU
(CVTHPT chuysn Chy vian An, Gia 1)
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gai T11/587. Cho ¢ 13 mot s6 thyec. Diy s

@@, duoe xic dinh boi q=c va
= 2 s ’ . :

g, =2a,_ =1 véimoi neN p>2. Tim tat ca cac

gid tri cua ¢ sao cho a, <0 véi moj ail

NGUYEN bUC TUONG
(Pleifa)
Bai T12/587. Cho hinh chir nhat ABCD, G 13 diém
thugc doan CD sao cho AG L BD. Hai diém E, H
lan lugt thugc 4D, AB sao cho EH song song véi
BD, F 14 hinh chiéu vuéng goc ciia A trén DH, EF
cit BD tai diém L; K 12 giao diém cia 4G va EH.
Chimg minh LG la tiép tuyén cua duomg tron
ngoai tiép tam giac KEF.
NGUYEN NGQC TU
(GV THPT chuyen Ha Giang)
Bai L1/587. Nhu hinh v&, hai pit-téng a va b cung
c6 khdi lugng 1 kg, chiéu day khéng dang ké
trong mot xi lanh co chidu cao 45 cm va tiét dién
10 cm?. Hai pit-tong chia khi trong xi lanh thanh
hai phin A va B. Lo xo nhe nbi voi pit-tong b c6
chiu dai ty nhién 20 cm va dj cimg 100 N/m.
Ban diu nhiét d6 cia khi A va B déu la 27°C,
chidwcao khi A 13 25 cm va chiéu cao khi B 1a 15
cm. Sau d6 giir nhiét do khi A 1a khong ddi, dong

thoi khi B dugc lam nong tir tir dé pit-tong a dang
lén ngang vo1 miéng xi lanh. Biét ap suat khi
quyén 12 10° Pava g = 10 m/s>.

S S

Tinh nhiét d¢ luc sau cua khi B.

VIET CUONG (Ha Ngi)
Bai L2/387. Dong dién xoay chiéu chay trong diy
din c6 biéu thirc i=2c05(100m —%)(A). (t do
bang s). Tinh dién lugng chuyén qua tiét dién
thing cua diy din trong 5(1)—0 (s) ké tir thoi diém
t=0.

THANH LAM (Ha Noi)

PROBLEMS IN THIS ISSUE

FOR SECONDARY SCHOOL
Problem T1/587 (Grade 6). Let x, y be positive
integers such that 3% —1 is divisible by 3xy-1.
Compute the value of the expression

M= 7%=y,

.Prohlem T2/587 (‘Grnde 7). Given x , y , z are
real numbers satisfying

<1 and |z|£1.

x Y
——=+2Z
2

|x+y+z|Sl, .

Find the maximum value of the sum

8 =| +|y] +1zl-

Problem T3/587. Find all integers x and y that
simultaneously satisfy 11x* —xy—»*=9 and
x* =3xy+y’ is a prime number.

Problem T4/5387. Given a cyclic quadnlateral
ABCD. Prove that

|AB - CD|+|4D - BC| 2 2|4C - BD|.

Problem T5/587. Let x, y, z be positive numbers
satisfying x+y+z= J2. Find the maximum
value of the expression

2
A 4200 +yz )
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FOR HIGH SCHOOL

at
Problem T6/587. Given the sequence (un) th

ul=12

sanshe { +2n* +6n+3=3u,, n=12,.

n+1
Find all positive integers n such that #, 15 &
perfect square.

Problem T7/587. Given a , b , c are positive

i b ey
numbers satisfying a +b+c>—+—+—. Find the
a c

minimum value of the expression

P=+20% +4a+3 +2b* +4b+3

+2c* +4c+3-a-b-c.
Problem T8/587. Given triangle ABC with
AB=+[3, CAB=48",CBA=12". Take the point
M on thg side AB such that CM = 1.I Calculate the

measurement of the angle MCB.

Problem T9/587. The polynomial

P(x)=x"+ax"" +..+a,_x+a,
has n real solutions (not necessarily distinct) in the

mterval [0; 1] Prove that

3a’ +2a, —8a, <1

TOWARDS MATHEM ATICAL OLYMpyy
110/587. Find all polynomials P(x), Q(x) it

integral coefficients that satisfy

P(x)0(2025x + 2026) = (20250 (x) + 2026) 2

vx e R.

problem T11/587. Let ¢ be a real number. The

sequence ;a0 is defined by a =c and

a, = 2a’,-1,neN,n2 2. Find all values of ¢

such that a, <0 for all n 21.

Problem T1 2/587. Given a rectangle ABCD, G is
the point on the side CD such that AG L BD.
Given two points £ and H on AD and 4B
respectively such that EH is parallel to BD. Let F
be the orthogonal projection of 4 onto DH.
Suppose that EF intersects BD at L; and 4G
intersects EH at K. Prove that LG is a tangent {0
the circumcircle of the triangle KEF .

NGUYEN PHU HOANG LAN
(University of Education, VNU, Hanol)

H***,‘**************************************************** » *****
3 3 e ok sk ok ok ok o sk ok ok sk ok ok ok ok ok sl koK K

SUDUNG .. (Tiép theo trang 21)

L

HH=8

TOAN HOC
C C'I'uélh;e S0 587(5-2026)
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T
Y qua trinh phan tich phia trén ta tinh du?° ;
tich vat trang tri (X) nhyr sau:

V=7[£(%x2 +1J2dx_2”j(25_(x_8)2)(b’

= 45: 671' (dm3 ).
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Bai T1/583. Mot 6 khoa c6 16 hop s6 la mét s6

nguyén dwong cé bon chir sé. Chir s6 ddu tién la 4
va t6 hop bon chir sé nay chia hét cho 45. Héi ¢
bao nhiéu t6 hop khdc nhau cé thé cé?
Loi gidi. Goi to hop s6 13 sb gdm bdn chit sb thoa
man yéu cau dé bai 1a 4abc thi

4000 < 4abc < 4999,
trong d6 a, b, ¢'1a cac chit s6 thap phan. Dé thoa

min yéu cu dé bai thi 4abc = 451 véi n 14 sb
nguyén duong. Ta thiy sb 4005 = 45.89 13 s6 nho
nhit trong cac s6 16n hon 3999 ma chia hét cho
45, con 56 4995 = 45.111 1a sb 16n nhét trong céc
s6 nho hon 5000 ma chia hét cho 45, suy ra
89<n<111.Txdon=111-89+1=23. Vayco
23 tb hop sb gdm bén chir s6 théa man yéu cdu dé
bai. :

Nhin xét. Cac ban giri 161 giai bai nay vé Toa soan

déu viét dai hon cach trén, khi xét cac s6 4abc chia

hét cho 5, tirc 12 c6 dang 4ab0 hoic 4ab5, rdi xét
cic s6 d6 chia hét cho 9, tirc 14 a + b chia hét cho 5
hozc a + b chia hét cho 9 véi didu kién 0 <a + b < 18.
Cac ban sau co 10i giai ding:
Phi Tho: PS Tudn Minh, Pham Trung DBirc, 6A,
THCS Ly Nam Pé, Van Xuan; Ngh¢ An: Nguyén
Vigt Anh, Nguyén Dinh Lgc, Nguyén Phic Hung,
7A1, THCS Quén Hanh, Nghi Loc; Trwong Dinh
Quéc Anh, 7E, THCS Ly Nhat Quang, D6 Luong;
Pa Ning: Lé Van Minh, 6/12, THCS Luong Thé
Vinh, Hoa Khénh; Quéng Ngdi: Bii Quynh Nha
Triic, 6A, THCS Nghia My, V¢ Giang; TP, Hd Chi
Minh: Pio Phuong Thy, 6/7, THCS Trin Qubc
Toan, Binh Trung.

NGUYEN VIET HAI

Bai T2/583. Cho tam gidc ABC c¢é6 BAC=125" va
ACB=3(P. Ldy diém D sao cho A va D nim vé

hai  phia cia  dwong  thang BC, ngodi ra
BAD =400, CBD =75". Tinh 56 do ciia goc ADC.

Lai gidi.

Ti gia thiét, d& thdy ABC=25°, CAD=85°va
ABD=100°.Tam gidc ABD c6 BAD=40°va
ABD=100° nén ADB=BAD=40°.
giac ABD cén tai B, suy ra BA=BD.
Vi ACB=30°<60° nén tdn tai diém I sao cho 4
va I nam vé hai phia cua duong thing BC, ngoai ra
giac  ACI Do AC=ICva
ACB=ICB (=30°)nén d& thiy AABC=AIBC
(c.g.c), BA=BI=BD. Ta ciing c6
A/REE?E':ZT nén  ABI=50°. Két

Do d6 tam

tam deu.

suy ra
hop
AGT)=IOO° suy ra ABI=DBI (=50°). .

T d6 dé thdy AABI=ADBI(c.gc) suy ra
I4=ID=IC.Dan dén tam gidc ICD can tai 1.

Céic tam gidc ABI, DBI cing can tai B va co
ABI=DBI=50°nén BId=BID=65°.

Suy ra AID=130°. Két hop AIC=60°suy ra
C/'ITD=170‘?. Tam gidc JICD cén tai I va c6
CID=170° nén ICD=5°. Suy ra ACD=65°.

Viy trong tam gidc ACD  c6 6‘:4\D=85°vé
ACD 65°nén ADC= 30°,

Nh(in xét. Mot s6 ban giri bai den Tod sogn cb 1oi
gidi tot va gidng véi cdch gidi trén cua tic gia. Ngoai
ra ¢6 ban dua ra cdch gidi ding khdc, nhung trinh
bay hoi dai d(‘mg Luu y phé binh hai ban giri bai cé
16i gliu sai gidng nhau, Xin tuyén duorng cdc ban c
tén sau: Quéng Ngal. Bui Quynh Nha Truc 6A

TOAN HOC .
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THCS Nghia My, V¢ Giang; Nghé An: Trong Dinh
Quéc Anh, Dinh Tri Diing, Biii Hitu Anh Quan, 7?‘
THCS Ly Nhat Quang, D6 Luong; Ping Van
Hoang, Nguyén Vigt Anh, 7A1, THCS Quén Hanh,
Nghi Lc.

TRAN TH] KIM THANH

Bai T3/583. Tim 54 nguyven dieong n sao cho ton tai
cdc so nguyén dwong a, b théa man dong théi cdc
dieu ki¢n:

1) 0<bh<09,

i) 3" =10a+b.

i) |ab-12| la 56 chinh phicong.

Loi gidi. Gia sit ¢6 cac sb nguyén dwong n,a,b
thoa man yéu ciu baj toan. Do a,bla s nguyén
duong nén 3" =10a+b>10= >3,

* Xét n =3, khi do 10a+b=27 nén b =17 vi
@ =2.C8 |ab-12| =2 khéng 13 sé chinh phuong
nén loai kha nang nay.

* Xétn=4,khid6 10a + b =8| nén b
=8.C6 |ab-12|=

n=4.

=lva ¢
4 14 56 chinh phuong nén chon

n__ 5_
-XéthS,khidé:a=3 b23 9:>a224.
10 10
Két hop didu kién b 1a sé nguyén duong suy ra

ab224, do d6 |ab-12

=ab-121a s§ chinh
phuong. Pit gb—12 =2

» VOi ¢ 13 sd nguyén
duong.

Vi n 1a sb nguyén duong va 3" =10g+p nén
a=-b (mod3),suy ra:

ab—12 = —b*(mod3) hay ¢? = ~b*(mod3).
Do 3" c6 chir s6 tan cing I 1, 3, 7 hoic 9
0<b<9 va 3" =10a+b=be{1;3;7,9).
+) Néu b = 1 hoic b = 7 thi ~b% =2 (mod3)
= ¢ =2 (mod3), diéﬁ nay v6 li nén loaj kha
néng-né.y. 2 |
+)Néub=3 hoscb=9thi -p2 =0 (mod9),
Mit khéc: 3" =0 (mod9) =10a+5 =0 (mod9)

26 T(?g':'“uyl% Sé 587 (5-2026)

AL Chimg miny,

vl P A

= a=-b (mod9)=ab- 13 =-b’-12 (mod9)
hay ab-12=6 (mod9), dlElf 11."1y n-ﬁy VO i 8
chinh phuong chia cho 9 (‘?hl co the dy |
hoic 7 nén logi kha ndng ndy. Do d¢ kp; ,
kht.ing c6 s6 nguyén duong a, b ndo the
ciu bai toan.
Viyn=4thicéa=38,b=1thoa min yg clu by

) 1, q
25 th
A man yg,

toan. - \
Nhgn xét. Co khong nhi¢u ban doc d3 g b gi
dén toa sogn. Ngodi cdch 1am trén, cdc |

n

an ¢ the

tinh a = roi thay vao dicu ki¢n [ab - 12, =
roi gidi phwong trinh nghiém  nguyg
6" -b-120=10*v6i b (1:37,9). Ty,

duong cdc ban sau c6 101 gidi tot hon ca:

Cong hda Ao: Lé Bach Hai Ping, 3B, Trudmg Quéc
t¢ Song ngi cép II, 111 GIBS, TP, Graz; Lim Dbng;
Hoé Dgi Vigt, 9A10, THCS Quang Trung, Bio Lic;
Ngh¢ An: Ddng Van Hoang, 7A1, THCS Quén
Hanh, Nghi Lgc; L¢é Hodng Long, 8D, TS Hoa
Hiéu 2, Ty Hiéu: Truong Dinh Qudc Anh, 7E,
THCS Ly Nhat Quang, B Luong Ha Ngi: Nguyén

Minh Tudn, 16p 8, THPT chuyén Ha Noi Amsterdam.

TRINH HOAI DUONG

Bai T4IS8. Cho tam gidc mhon ABC ngi fit
dieong tron (0). Hai dwong cao BE, CF cit nhau
tai H. Duong thing AH cir diwcong tron (0) tai K
(1{ khdc 4), Duong tron ngoai tiép tam giic CHK
cat AC ti | (I khdc C), Goi D la trung diém ciia

cdc diém D, F, K, C ciing nim

tren mgt dieong trop.

Loi gigj.

4
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Ta o MD // HI. Vit gide BCEF, CKpyy ndi tiép,

i c6: ADM=AIH=FRC=CBA=ARF. Viy to

gifc DCKM ndi tiép (1) va MD // Hp ) EF.
Lai c0 tr gidc AFHE ndi tiép, ta co:

MFH=MHF = AEF =CK].
Tir d6 suy ra tr gidc MFKC noi tiép (2).
Tix (1) va (2) suy ra tr gidc DFKC néi tiép.
Cich 2. GOi N 1a giao diém ctia AH véi BC. Ta co

CBK=CAK=CBH. Suy ra BC 1A trung truc clia
HK. Do d6 N 1 trung diém cua HK.
St dung phuong tich cho cdc tir gidc noi tiép
BCEF, ACNF ta co:
HF HC = HN.HA = HM.HK.

Tir d6 suy ra tir gidc MFKC ndi tiép. Mt khéc, tir
giac CKHI n6i tiép, ta c6: A1.AC = AH.AK, suy ra
24AD.AC = 2AM.AK. Do AD.AC = AM.AK, suy ra
tir giac DMKC noi tiép. Tir d6 suy ra C, D, M, F,
K cung thuoc mét duong tron, nén DFKC 1a tir
gidc noi tiép.
Nhién xét. Cac ban dudi déy c6 10i giai tot.
TP.HCM: Tran Khanh Ting, 9/2, THCS Tran Québc
Toan, Binh Trung; Mai Phu Khang, 9A12, THPT
chuyén Tran Pai Nghia; Lam Dong: Ho Pai Viét,
9A10, THCS Quang Trung, Bio Loc; Ngh¢ An: Lé Vi
Quynh Nhir, 9A, THCS Phing Chi Kién, Hung Chau;
Thanh Héa: Nguyén Bd Pic Anh, 8A, THCS Luong
Chi, Tinh Gia; Cong hda Ao: Lé Bach Hai Dang, 3B,
truomg Quéc té Song ngit cép 2, 3 GIBS, TP. Graz; Ha
Noi: Nguyén Minh Tudn, 16p 8, THPT chuyén Ha Noi
— Amsterdam;

NGUYEN THANH HONG
Bai T5/583. Cho a, b, c la cac 56 thire dwong thoa
man ab + be + ca = 3abc. Chimg minh rang:

1 it 1 + A =l

b*+c+a et ig-th

a* +b+c
Léi gidi. Ap dung bat déng thic Cauchy, ta c6:

a4 +b+c=33/a’be;

! _3L_1.L<1(1+1+_1-]
Yatbe Va2 abac 3 a2 ab ac

1 1 Lt kel 2l
Do do: e cen e i
a4+b+c 3f4bc 9\a? ab ac
T 1RO (I Sl j
uongtuta co: d—b4+c+a DUBepE G

1 ]( T R | J
ALY 2.1 o T
cr+a+b 9\ c?2 ca be
Cong theo vé ba bit déng thirc trén ta thu dugc:

1 (9 <1 ! /1(1 1_+1)2
at+b+c b4+c+a cA+a+b 9\a b c

_(ab+bc+ca Jz L
- 3abc :

Chimg minh hoan tat.
Nhdn xét. Day la mt bai toan bat ding thirc khé co

ban nén cé nhidu ban tham gia giri loi giai vé toa
soan va hau hét déu co 1oi giai dung. Ngoai céch giai

TP
5 < — va hai
a‘*+b+c 3a

bAt déng thirc twong tu dé sir dung gia thiét dugc viet

trén, da so cac ban danh gia

lai dudi dang A +% + 1 =3 . Mot vai ban sir dung bat
a c

déng thirc Bunyakovsky dé danh gia mau ciing cho
loi g1a1 dung. Céc ban sau ddy c6 10i giai t6t:
TP. Hd Chi Minh: Xudn Nhi, 8/7, THCS Pham Van
Chiéu, phuong Thong Tay Hoi; Tran Khanh Ting,
9/2, THCS Tran Quéc Toan, phudng Binh Trung;
Nguyén Chi Pai, 11A1, TH, THCS&THPT Lé
Thanh Tong; Pinh Khanh Danh, Ti ran Minh Huy,
Mai Phii Khang, 9A12, THPT chuyén Tran Dai
Nghia; Cong hoa Ao: Lé Bach Hai Pang; 3B,
Trudng Qudc té Song ngit cip ILII GIBS, TP.Graz;
Thanh Héa: Nguyén Bd Dirc Anh, 8A, THCS Luong
Chi, ‘Tinh Gia; Vinh Long: Liwu Gia Phiic, 9",
THCS Bén Tre; Phii Tho: Vii Khiém, 8A8, THCS
Vinh Yén, phudng Vinh Phic; Nghé An: Nguyén
Thdi Diing, 8B, Ngé Tran Bdo Ngoc, 8D, THCS Ly
Nhat Quang, xd D6 Luong; Pa Ning: Mai Vin Vo,
9/3, THCS Lé Dg; Lam Ddng: Hé Pai Viét, 9A10,
THCS Quang Trung, Bao Loc; Ha Ngi: Nguyén Pirc
Huy, 8A2, THCS Thanh Xuan, phuong Thanh Xuan;
Nguyén Thanh Nam, 9A1, THCS Linh Pam, Hoang
Liét; Thai Binh: Phgm Ngoc Diép, 9A, THCS
Quynh Caoi.

HOANG NGQC MINH
Bai T6/583. Gidi phiong trinh

P-ax+3x2 +31-5x42x2 =2
Loi gidi.
o V6i x21 thi x-—12>0va x3+x2+x 2>0
Ta xét: x*—(1- 4x+3x2) (x—l)3 +x>0

__x+'\-4 ) (*).
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Sl-dx+3x2 <xd = Y-dx+32 <x (1),
A —(1-5x42x2) =x(1-x)2 +4x-1>0
S1-5x42x2 <x? > Y1-5x+24% <x (2).
T (1) va (2) suy ra:
VT(*) = 1-4x+3x2 +3/1-5x+2x2 <x+x=2x.
Mat khéc: VP(*)=2—x+x*4=(x4 -3x+2)+2x
=(x=1)(x3 +x2 +x-2)+2x22x .
Tir d6 VT(*) < 2x < VP(*). Vay phuong trinh (¥)
khong c6 nghiém véi x> 1.
 Xét x < 1: Bién dbi phuong trinh (*) nhur sau:

(*)a(m—(l—a-))+(m-(1-x))=x4 +x

e 1-4x+3x2 —(1-x)}  1-5x+2x2—(1-x)3
A ‘ B
(Vi 4=3(1-4x+3x2) + 1= 4x 4 322 (1- x) + (1 - x)2

=x%+x

B=3/(1-5x+2x2)2 +1—5x+2x2 (1=x)+(1-x)2)

x3—x L x3-x2-2x

. =x*ttx
A B
=N x(x+2(x—l) + x(x+ll)?(x—2) x(x+1)(x2 =x+1)=0

x-1 x-—

c:>x(x+1)(7+-72—(x2 -x+l))=0 (**).

Nhan thiy, véix < 1 thi x—1<0;x—-2<0;

A=3(1-4x+3x2)2 +31-4x+3x2 (1=x)+(1=x)2
2

=(\/3 1-4x+3x2 +-§-(l—x)) +-23‘:(1--x)2 >0.

B=3/(1-5x+2x2)2 +31=5x42x2 (1-x) (1 x)?

2
:(%/l-—5x+2x2 +—;—(l—-x)) +%(l"x)2 >0,

2 A
x2 —x+1 _-_(x——lz—) +~3—>0=> ~(x2 -x+1)<),

Do d6: ij—l*‘f’;s'%—(xz—w) <Ovéix<l,

x=0
Tir do: (**) @x(x%—l):O@[x_ml (thoa min),

Vay PT(*) c6 hai nghiém lax =0 va x = -1’
Nhdn xét. Diy 1a mot bz'li todn hay v¢ giaj
trinh, méu chét 1a bién ddi dén phucng trinh

i STOANMOE.
28 crusifreS85876-200)

pllirang
(iu *) ‘Va

x—1 ;“:_2_. x2—=x+D<0. p
lgp lufn =75 & : 2 90 ok ban

tham gia guri b ddu sir dyng b,ﬁt déing thire
luéin va cho ddp 36 daing. Tuy n.hl(:‘n’ mot sé |,
con nhim déu, 1ap luﬁn‘qué dai dong, Tuyén
céic ban sau co 10 gidi tot:

Hung Yén: Trdn Gia Phii, 10 Toan 1, THpr cluygy
Hung Yén; Ha Tinh: Bui Ting Lam, || Todn |,
THPT chuyén Ha Tinh; Quang Tri: Hoang g, Usé
Nhi, Nguye:n Tran Bdo Ngoc, 10 Toén I, THpp
chuyén Vo Nguyén Gidp; Vinh Long: Neuyé
Thanh Tric, 11T1, THPT chuyén Nguy?n Bin
Khiém; TP. Hd Chi Minh: Pdu Nguyén Phy; Oude
11ES, TH, THCS&THPT Lé Thanh Téng; Cong hoa
Ao: Lé Bach Hai Dang, 3B, Truong Quéc t§ Song
ngir Cép I, III GIBS, TP. Graz.

dé I3
an Van
dUGng

PHAM THI BACH NGQC
Bai T7/583. Cho day s (1) xac dinh bai
ul = 2
n= 2n+1un_1 + £ ,neN,nZZ'
2n n+l

Chimg minh rang u,q,5 >2026.

2n+1 . n X
>1 vai —>0 nén
n n+l1

Un >Up_1,YneN,n>2 do d6 (un) 14 ddy tang.

Loi gigi. Cdch 1. Do

3 2n+1 n
Ma Up =— Uy +——, do do:
n n+1
1 n 1
Up ~Up | =g S QB
n n+l 2n n+l

[1 1 )
=lhp==smpk
n n+l

Cho n lan lugt cée gid tr 2, 3, 4, .., 2025 ta duye:

1 —uy =l+(%—%); U3 =y = 1"‘[%—:1{);

ll4-—u3=l+(l__1_ o
4 5 i) b

12025 = Uxp4 =1+ ~.l__ 1 :
2025 2026

Cng cac b4t ding thirc trén theo vé ta duQc:

0025 — 14y =2()24+(l_ Ll A 1012 _ 5024.
2 \2026 = 2024 + 2 026

U025 >2024 4. u =2026 (dpcm)'

Viy:
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Cdch 2. Ta chl'mg mmh bz"mg quy nap réng-
up >n+1 (1) véi moi neN,n>2.

22+1 2

Véin=2taco u= Fyus il
’ ,_ 29 251 € >2+1.
Vay (1) ding v6i n = 2. Gia sir (1) ding véin =k
(keN,k22), thc1a uy > k+1. Ta c6:
2(k+1)+1 k :
g e e B ;1> 2k+3 .(k+1)+k+1
2(k+1) k+2" 2(k+1) k+2
=2k+3+k+1_2k2+9k+8
2 k+2  2(k+2)
=k+2+ d >k+2
2(k+2) S

Vay (1) dang véi n = k + 1. Theo nguyén 1y quy
nap thi (1) ding v&i moi neN,n>2.
Vé6in=2025 thi Uzg2s > 2026.
Nhgn xét. Bai todn khong khé nén tit ca cac ban
tham gia déu c6 18i giai ding va hiu hét cac ban giai
nhu cach thir 2. Danh sich céac ban c6 15i gidi ding
1a: Phi Tho: Vii Khiém, 8A8, THCS Vinh Yén,
phuong Vinh Phic; Lao Cai: Tran Tién Pat, 10
Toan, THPT chuyén Lao Cai; Hung Yén: Tran Gia
Phit, 10 Toan 1, Pham Vin Phong, Pé Quang Anh,
11 Toan 1, THPT chuyén Hung Yén; Ha Nai:
Nguyén Pirc Huy, 8A2, THCS Thanh Xuan, phudng
Thanh Xuén, Nguyén Thanh Nam, 9A1, THCS Linh
Dam, Hoang Liét; Thanh Héa: Mai Thién An, 9B,
THCS Chu Vin An, xa Nga Son; Nghé An: Lé Vii
Quynh Nhir, 9A, THCS Phung Chi Kién, x& Hung
Chéu, Nguyén Pirc Diing, 11A1, THPT Yén Thanh
2, X Quan Thanh; Nguyén Van Pirc Thang, 11A3,
THPT Hoang Mai, Hoang Mai; Ha Tinh: Ngé Bui
Anh Khoa, Lé Minh Manh, Bui Tung Lam, 11 Toén
1, Phan Viét Lé Huy, 11 Toéan 2, THPT chuyén Ha
Tinh; ; Quing Tri: Nguyén T rci‘ando Ngoc, Pham
Khénh Hing, Hodng Ha Uyén Nhi, 10 Toéan 1, Lé
Phuée Quy, 11 Toan 2, THPT chuyén V6 Nguyén
Giap; Lam Pdng: Ho Pai Viér, 9A10, THCS Quang
Trung, Bio Loc, Hupnh Nguyén Lé Mink, 10T,
THPT chuyén Thing Long; TP. Hd Chi Minh: Mai
Phii. Khang, Trdn, Minh Huy, 9A12, THPT ‘ch‘uyén
Trin Pai Nghia, Nguyén Thanh Hgu, 10A1, Tran Lé
Thé Vi, 10E1, Trdn Ngoc Khdnh Van, 10E2, Ddu
Nguyén Phi Quéc, 11E5, TH, THCS&THPT Lé
Thanh Tong; An Giang: Ldm Khdanh Nguyén, THPT

chuyén Thi Khoa Nghia, Nguyén Son Khdnh,
Nguyén Pirc Manh, 11T2, THPT chuyén Huynh
Man Dat; Pdng Thép: Pham Tién Pat, 12T1, THPT
chuyén Nguyn Quang Diéu; Tdy Ninh: V6 Tién
Phat, 11A1, THPT Nguyén Thong; Vinh Long: Lé
Duy Minh, Thai Minh Phiic, Nguyén Thanh Triic, Lé
Hoang Khang, 11T1, Hupnh M;'nh Ditc, 11T2, THPT
chuyén Nguyén Binh Khiém.
TRAN HUU NAM

Bai T8/583. Cho hai duong tron (1), (J) cdt nhau
tai hai diém A, B, trong dé6 I, J nam vé hai phia
ciia dwong thang AB va IJ > AB. Tiép tuyén cia
(]) tai B cat (J) tai diém thir hai la D. Ti ié}) tuyén
ciia (J) tai B cat (I) tai diém thir hai la C. Duong
thang CI cat (I) tai P(P khdc C), duong thang DJ
cat (J) tai Q (Q khdc D).

a) Chirng minh B la tam dwong tron ngi tiép tam
giac APQ.

b) Goi K la trung diém ciia PQ. Chimg minh
rang KB | CD.

Loi gidi.

a)Tacé BD la tiép tuyéq cua (/) nén DBI=90° .
Mi DBQ=90° nén I,B,0 thing hang. Chimg
minh twong ty, J,B,P thing hang. Tir d6: '

— ] 1‘/\ Ar ; ) e — /"\ ——

PAB =EPIB=9O0 —IBP=900 —JBQ=—;—BJQ=BA 0.
Ta thu dugc 4B 1a dudng phan gidc cua ITA\Q
dong thoi PAQ=2@;‘@. Suyra J "ndm trén
dudng tron ngoai tiép tam gidc APQ. Ma I4=IP
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nén O7 la dudng phén gic cla AQP. Viy B 1

tam duong tron noi tiép clia tam gide APQ.

b) Cdch 1. CD cit lai (1),(J) theo thir tir tai

M N.

Ta c6 BMN=IPB=IBP=JBO=JOB=BNM nén

BM=BN. Suy ra B nam trén dudng trung truc

cuia MN. Ma PMN=0ONM =90° nén PMNQ la

hinh thang vuéng. Suy ra B nam trén duong

trung binh cua hinh thang vuong PMNQ . Suy ra:
BK 1 MN hay BK 1CD.

Cdch 2. BK | CD khi va chi khi BK-CD=0.
Diéu nay twong duong %(B_'P+B_Q.)(a§+B_D.)=0
Chu y rang BP1BC,BQ1BD nén ta cin chimg
minh BP-BD=BO-BC.

Do (ﬁ,ﬁﬁ):%o +(’:'BT)=(§Q,W:) nén ta chi

BP BQ
BC BD
Nhung diéu nay hién nhién ding do hai tam giac
PBC va OBD dbdng dang.

Nhan xét. Day la mot bai toan hay va khong khoé.
Ban chat ciia ¥ b 1a bai toan quen thudc sau: Cho
tam giac ABC. Dung ra ngoai hai tam gidc ABE,
ACF vudng tai A va dong dang. Goi M 1a trung
diém cia BC. Khi 46 AM 1 EF . Xin néu tén cac

can chimg minh BP-BD= BO-BC&

ban c6 16 giai tot: Hung Yén: Pham Vin Phong, D6

Quang Anh, 11T1, THPT chuyén Hung Yén; Thanh
Héa: Hoang Ngoc Tung, 9B, THCS Chu Vian An,
Nga Son; Quing Tri: Phan Viét Hoang, Lé Phudc
Quy, 11T2, Hoang Ha Uyén Nhi, 10T1, THPT
chuyén V& Nguyén Giap; An Giang: Ldm Khanh
Nguyén, THPT chuyén Thu Khoa Nghia; TP. Hd
Chi Minh: Ho Duy Khang, 10El, TH,
THCS&THPT Lé Thanh Tong; Ha Tinh: Nguyén
Ting Duy, Lé Minh Manh, 11T1, Phan Viét Lé Huy,
11T2, THPT chuyén Ha Tinh; Vinh Long: Lé Duy
Minh, Lé Hoang Khang, 11T1, THPT chuyén
Nguyén Binh Khiém; Lam Dong: Hupnh Nguyén Lé
Minh, 10T, THPT chuyén Thing Long; Tay Ninh:
Tran Lé Trong Phuc, 11T1, THPT chuyén Trdn Vin

Giau. *
, NGUYEN VAN LINH

TOAN HOC
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Bai TY/583. Cho so nguyen diong n > 3, Gpi My
mot so nguyeén diwong chi Qr)m cac chir s | vi )
thoa man M chia hét cho 10" =7, Hoi M ¢6 iy nhéy
bao nhiéu chir 507

Loi gidgi. (Cua tac gid dé todn) Diit d =107 .

M=a .a, a€{l,2} v6imoi i=1 .m

Vi M chia hét cho d nén M =qd 22d. Vi y
chi gdm toan céc chit s6 1 va 2 nén

10"!

2d<M<2.2 2=2x]..1=2x

m m

10’" _1

(1)

Suyra: 10" -7=d < <10" = m2n+],

Hon nita, m >2n +1. That vay, gia st n <m < 2n.
Ta co:

M=a,

i T
vl = e X1 s =a xd+S

n+l

voi S=7xa,..a,, +a,.

n+l

M chiahét cho d nén S chia hét cho d.
Vi §<7%2..2+2..2<2d (do m<2n),suyra

n-1 n

S=d (2). Mit khac, S=7a,, +q, (mod 10) va

via,,.a e{l;2} nén S—3 khong thé la boi cia
10. Do d6 (2) khong thé xay ra. Vay m>2n+1.
Ta chi ra s§ M =2L";_1»2'"21“ chia hét cho d.

n-1 n-2

Ta cé:

M=21..12.2111=2x10%" +1.. 1.12x10" +2..2111
n—l n—2 2 n—l g TT

S2xT +11.12x7+22.. 22..2111 (modd)

"—l n-3

F00.784422..209=9,.93=10" -7 =0(modd).

n—2 "_2 n—~l

Vay dép sé m=2p 41,

Thitlai: n=3: M =2112111:993 = 2127.
=4 M=211122111: :9993 =21127.
RS ivns =21111222111:99993 = 211127-

T day ta co thé du doan: 1\/[=21...1h2_;-,2111

—

n-1 n-2

chia het cho d~10" —~7 dugc thuong 12

21 127.

n~2
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Nhn Xet. ]~3éi nay (,:6 1€ kho nén chi cg by b
ruy nhién van c6 thiéu sot.

pam Pong: Ho Dai Vier, 9A10, THCS Quang
Trung, Bao Loc; Ha Tinh: Nguyén viés 1né 14 11
Toén 1, THPT chuyén Ha Tinh; TP. H3 Chi Minh:
yii Dite Phdt, 11E1, THPT L& Thanh Tong,

’ TA DUY PHUQNG
Bai T10/583. Cho day so (u,,) xdc dinh boi:

an giai

Hi = 14, Uy = 20, U = 32’
Upy2 :4”11+l —811,1 +8ll,,_] ,heN n>2.
Tim tat ca cac so n dé u, chia hét cho 2" 3.

Loi gidi (theo da sb cac ban). Didy d3 cho c6
phuong trinh ddc trung nhu sau:

x3—4x2 +8x—-8=0,
hay (x~2)(x2~2x+4)=0.. Phuong trinh ndy c6 ba

nghiém 14n lugt 13

x1=2, X3 =1+i\/§=2(cos%+i. sin%j,

X3 =1—i\/§=2(cos£—i. sinzr—j.
3 3
Do d6 s6 hang téng quat u, s&co dang
U, =A.2"+2" B.cosif-[—+ C.sinﬂ).
3 3
Thay 14n lugt n=1,2,3 ta duoc

s

u =2A+2Bcos§+2Csin—§—=l4

k : 2
uy =4A+4Bcosz§£+4CSln—3£=20

u3 =8 A+8Bcosr+8Csin m=32 :
L
[ 24+B+C3=14
44-2B+2C\[3=20 < {B=2.

A=6

=2
84-8B=32 c=0
R i '3+cosn—;—
Vay u,=2" (6+2cosf3z}__ Khi do 2;.:3 I T
) nr ks ty <l. Do viy
Ma flS_COSE—ﬁl neR., Hripgms i t

“Un, ona N CosREAL e
2’1&3762 " khi va \ch1> % :

n=6k, keZ* va day la tit ca cac gid tri nguyén

duong ciia n thoa mén yéu cau.
Nhin xét. Dy 1a dang toan co ban ciia diy s lién
quan t&i phuong trinh dic trung va cong thuc s6
hang tdng quat nén c6 kha nhiéu ban tham gia giai va
tt ca déu dung. Cac ban sau ddy co 191 giai tot:
Nghé An: Nguyén Van Pirc Thang, 11A3, THPT
Hoang Mai; Lao Cai: Tran Tién Pat, 10 Toén,
THPT chuyén Lio Cai; Lam Ddng: Nguyén Bdo
Nguyén Chuong, 11 Toan, Huynh Nguyezn Lé Minh,
10 Toan, THPT chuyén Thing Long; Quang Ninh:
Trieong Phwdéc Nguyén, 10 Toan, THPT chuyén Ha
Long; An Giang: Nguyén Hodi Nhanh, 11T2, THPT
chuyén Huynh Min Dat; Hung Yén: D6 Quang
Anh, 11 Toan 1, Trdn Gia Phi, 10 Toan 1, THPT
chuyén Hung Yén; Vinh Long: Nguyén Thanh Tric,
11T1, THPT chuyén Nguyén Binh Khiém; Ha Tinh:
Lé Minh Manh, Bui Tung Lam, 11T1, THPT chuyén
Ha Tinh; TAy Ninh: Trdn Lé Trong Phic, 11TI,
THPT chuyén Trin Vin Giay; Pong Thap: Pham
Tién Pat, 12T1, THPT chuyén Nguyén Quang Diéu;
TP. Hd Chi Minh: Nguyén Chi Pai, 11A1, Ddu
Nguyén Phii Quéc, 11E5, THPT Lé Thénh Tong.
Péng tiéc c6 ban Pdng Sy Phudc Pirc, 11 Toan 1,
THPT chuyén Ha Tinh c6 10i giai ding gin hét
nhung dén doan cudi tim » thi lai sai. Ngoai ra, hai
ban Huynh Phan Kim Ngdn, 11T2, THPT chuyén
Trin Vin Giau va V6 Tién Phat, 11A1, THPT
Nguyén Thong (Tay Ninh) c6 1oi giai giéng hét
nhau.

NGUYEN VIET HUNG
Bai T11/583. Tim tat ca cdc ham s6 f:R —R
sao cho: ;

f(fa=»)+= @)=~ f0)+ /@),

Vx,yeR.
Loi gigi. (Cia ban Nguyén Bio Nguyén Chuong
va mot s6 ban khac) :
Goi P(u, v) 12 phép thé x =u, y = v. Ta c6:

P(0,0): f(f(0))=17(0).

P(RO),A0):  2/%(0)= £4(0)

& f(0)=0 hode £(0) =2 hofc £(0)=—2.
e TH1: £(0)=0. Khidé: L Emd
P(x,0): f(f(x)= f(x),VxeR. Tl
PO, x): f(f(=%)=—f(x), VxR, Suyra:
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11 Toan 1, Nguyé?z viét Lé Hfty, 11 ng’m 2, Thp
FUEN+[(f(=x) =0 YxeR. chuyén H Tioh; Quing Tri: Neuéy 7,5,
O day, thay x boi x - y ¢ Ngoc, 10 Toén 1, Lé P.h,u'ac Quy, lA 1 TO’an 2., T

SUG= D+ (=) =0nyeR o Vs Neuyén Gidp; TP. f;O Chi Minp |,
=)=+ X)) -2 + FO) - f () Xudn Dinh, 10, TH, THCS&THPT Lé Thepy, Téng,

By,
Hpy

S 2 11T1, Phan Kim y, )

A S R  Tay Ninh: Ho Bdo Ng?c, 9.‘ ! Ngdn,

iO)s 9 50 11’:‘12 THPT chuyén Tran Van Giau, V5 T, Phiy,

= S f(»)~-x=0,Vx,yeR 11A1, THPT Nguyén Théng; Vinh Long; 7, Dyy

L S (x) _fO») vx,y e R\ {0}, Minh, Lé Hoang Khang, Thai Minh Phijc, 1T],
X ¥y

- THPT chuyén Nguyén Binh Khiém; Ca My,
Suy ra: J(*)=kx,vx e R\ {0} (k 1a hiing s thuc). Khéng Thity Hiéu, 11C1, THPT Nguyén Thj Mig,
Ma f{0) = 0 nén S(X)=kx,VxeR. Thir lai d bai Khai; Lim Pong: Huynh Nguyén Lé Minh,

10T,
ta tim dwoc & =1 nap f(x)=x,VxeR. Nguyén Bdo Nguyén Chuong, 11 Toan, THpT
: ’ chuyén Thing Long.
* TH2: £(0)=+2 hodic f(0)=—3. Khi do: NHU HOANG
P(x, 0): f(f(x))=f(X)-f(0)+f(x)f(0),Vx6R- ’ il i
P(0, x): S )= £(0)- @)+ £0)f(x)VxeR Bai T12/583. Cho tfmz giac ABC ngi tzej? [?‘zfm‘zg
= () + Ffex)=2f (Df(0), xR tron (0) va ngoai tiép duong tron (1), Durong tron

() tiép xiic véi BC, CA, AB Idn luot tai D, E, F
=T+ 7] =47200120), vr e

Ldy H thuge (1) sao cho DE L EF: Goi N I giao
= )+ L2(f(x) +2 FU@).f(f(=x)) diém ciia AH v (D); T la giao diém ciia OF vii

=8/%(x),VxcR M. BC Chitng minh rang XN\T=9OO.
P(x,x): f2x)=2+ JUO) =% + £ (0) =2 +2,VxeR. Léi gigi, Trong 157 giai nay, ki higu (X¥Z) chi
0 day thay x bgi Ax) ta duoc: ;

dwong tron g qua b
tiep tuyén tai X vgi
Ta can ¢6 haj bd ¢3

adiém X, Y, Z va XX ki hiéu

LU= 2(x)+2=5 +2+2=x" 44, VxeR (2), duong tron XY2Z).

Tiép tuc thay x béi —x ta duoc:

S U=)=x+4,vxeR (3), Bo aé L. Cho tam gige ABC, (0) la duong tron
Khi d6 tir (1) ta duge: ngoai tiép, H |z ruc tam. M I3 trung diém ciia
P2 AU U ENSS =812, vxeR  BC KL theo iy e 1a giao diém thit hai ciia AH,

AOvq i ds
=T UDSG =47 - -4 DK, 1(‘10 c)zrf:zlrj; Vi nhau quq BC
=4(x" +2) - x* —4 =32 +4,VxeR 2) L,‘H doi Xung véi nhay gZZM :
=[fU0).f(f x)]*= (3% +4),vxeR. Bé, de 1_ tit quen thude kh(“)ng‘ trinh bay cich
Kéthop v6i (2) va (3) ta c6: Ch:m% minh & day, ,
O +4)(x* +4) = B3x2 44, Vx e R (Vo 1y). o d? 2 Cho tam gige 4BC, Q la tam dwong tron
iy 1kt 64 cho i FRRR ‘ ;Ihg;ii .tlz;pt,' 51) lc.i:dlrd‘tlg ron ngi tiép, D,E F theO’
 S()=xvreR OL1a g g <12 ) vd B, CA, AB. Khi 8

: Chir L & Euler cyq tam giac DEF.

Nhgn xét. St dung ky higu phép thé P(u, V), véi 7 ;”3 Mminh, Goj 1 ban kinh dudng tron (I); X
X =u,y =v cho ta 1&i giai ngén gon, Mot 6 ban con lz{ ! theo thy tr la trung dtidn, cua EF, FD, DE; W
trinh bay dai.' Cac ban ‘'sau ¢6 19 gidi ding: Hung t.am durdng tron (

Yén: Trdn Gia Phi, 10 Toan 1, Bg Quang Anh, 11 Goi f 13 ppe
Toan 1, THPT chuyén Hung Yén; Ngh¢ An: Neuyéy X B
Van Due Thang, 11A3, THPT Hoang Mai, Nghs An, AAlC oz :
XYZ). Vay 1. 0, W thing
rang IW 13 dwomg thing Buler

2 ¢ , 0 d¢§ ; ¥
HA Tinh: Neuyén Viét Thé Tai, Ng6 Bui Anh Khog o S (4BC
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ciia tam giac DEF, suy ra OF |3 duon

s tam gidc DEF g thang Buler
y :

Hinh |

Tré lai gidi bai todn T12/583.

Goi M 1a trung diém cia EF; K 13 truc tim cia
tam gidc DEF; P, Q theo tht ty 13 giao diém thtr
hai cua DI, HI va (I); T" 1a giao diém cia BC va
NQ (h.2). Dé thdy AT vudng goc véi EF tai M.

Do d6: AI.AM=AF?=AH.AN. Diéu d6 c6 nghia
14 tir gidc MHNI noi tiép. Két hop véi IH=IN,

suy ra MI 1a phan gidc ngoai cua goc HMN.

Két hop v6i EF LMI, suy ra EF la phan gidc
trong ciia goc HMN . Theo bb & 1, H, K dbi xtmg
véi nhau qua EF. Vay M, N, K thang hang.

Theo bd d& 2, M, P, K thang hang. Vdy N, P, K
thing hang. Tir d6, 4p dung dinh 1i Pascal cho sau

sy o DNH . o s
diém , chu y rang
QODP .
T'=BCNNQ=DDNNQ,

K =NPAHD,I=DPNHQ

suy ra T°, K, I thing hang. Theo bd dé 2, K 1,0
thing hang, Vay T°, I, O thang hang. Dieu d6 ¢6
nghia 1aT'=OI~BC=T. Ti d6, chi ¥ ring

T'0 L HN= AN, suy ra ANT=90°.

Nhin xét. 1) Bai toan nay khong kho, co 7 ban tham
gia gidi, bing hai phuong phép: hinh hoc thuén tay
va 86 phirc.
2) C6 thé chitng minh bb d& 2 ma khong sir dung
phép nghich d4o, tuy nhién cach chitng minh nay hoi
dai.
3) Cic ban sau day c6 1oi giai bing hinh hoc thuan
thy: Pha The: Vi Vin Khanh, Trdn Viét Ting,
11TA, THPT chuyén Hing Vuong; Hung Yén: Do
Quang Anh, 11T1, THPT chuyén Hung Yén; Thanh
Hoéa: Vii Duy Manh, 10T1, THPT chuyén Lam Somn;
TP. Hd Chi Minh: Mai Phii Khang, 9A12, THPT
chuyén Tran Pai Nghia.
4) Cac ban sau day c6 10i giai bing s6 phirc: Quang
Ninh: Duong Anh Kha, THPT chuyén Ha Long; Tay
Ninh: Vii Tién Phdt, 11A1, THPT Nguyén Thong.
NGUYEN MINH HA

Bai L1/583. Trong quad trinh van hanh tau san
bay, viéc ha canh an toan cho mdy bay khong
ngueoi lai (UAV) hang ndng la mét thach thicc ki
thugt Ién. Khéng gian han ché ctia boong tau va
tbc dp tiép dét cao doi héi hé théng giam chén dac
biét dé hd’p thu nang lwong va cham mot cach hiéu
qud. Hai quén dd phdt trién hé thong giam chéin
khi nén hai budéng khi nén hai buong két hop Io xo

tro lwc nhie hinh vé.

7]

48

3

H¢ thé'ng bao gém: bud\ng chinh (bén trai), cé tiét
di¢n 4S, chira khi nén; buong phu (bén phai), co
tiét di¢n S, chica khi nén va 1o xo; gitta hai buong
khi c6 mgt kénh két ndi nhé cho phép khi di
chuyén giita hai buong. Khi UAV ha canh, e téc
dgng lén h¢ thong buong chinh, lam pit - tong ddy
xuong thé tich buong chinh gidm, ap sudt khi tang
va chuyén sang buong phu. Pit-tong bén phdi ¢
budng phy bi ddy lén, giam chdn cho hé théng.
Trong quad trinh nay d¢ giam cl_u?'n toi da cho phép
¢ budng phy la 15 cm. Biét tiét di¢n S = 100 cm?,
chiéu cao ban ddu ciia hai cot khi ho =40 cm, ap
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sudr ban dau p = 7,488 bar, nhiét do cua /fhéi khi
coi nlue khéng doi; 1 bar = 10° Pa. Ban dau lo X0
khong bién dang. Céc ki thudt vién hdi qudn can
phai str dung 1o xo ¢6 dg cing la bao nhiéu (N/m)
dé hanh trinh giam chdn t6i da cho phép ¢ buéng

chinh bﬁng Scm?

Lot gidgi. - Téng thé tich & hai buong khi 1a khong
d6i, nén khi pit-tong bén trai di xubng mot doan
X1 =35 cm thi pit-tbng bén phai di 1én mot doan
x2=15cm:

- Thé tich budng chinh giam: AV = —48x1.

- Thé tich budng phu tang: AVphy = +Sx,.
=—A48x+Sx;=0=> x, =4x.

V6ix1 =5 cm thi x; = 20 cm, Nhung dé bai gii
han hanh trinh téi da budng phy 1a 15 cm, nén hé

phéi dimg & x2 =15 ¢m =x =%=3,75 cm.

pé buéng phu dat hanh trinh t8i da 15 cm thi hanh
trinh buong chinh thyc té chi 13 3 ,15 cm. Tuy
nhién, mubn dé budng chinh dat t6i da 5 cm thi ta
cin phai chon 16 xo c6 do cing du dé giéi han
budng phu chi dich 15 cm, khéng vugt qua.
- Thé tich ban déu:
Vio =4Sho =4.0,01.0,4=0,016 m3.
V20=Sho=0,01.0,4 = 0,004 m?.
- Khi 1(‘) xo0 bién dang: ‘
=45(ho —x1); Vo = 4S(ho +x3).
Do khi thong nhau, nén 4p sudt khi & haj budng
bang nhau tai moi thoi diém: P1=p2=p.
Vi nhiét d6 khong dbi nén:
po(Vi0+ Vo) = p(V1 + V3)
200 t¥20) 7 676,105 pa,
N+r,
Khi cin bing: pS = poS + kxy =kx, =(p—po)S
(p—po)S (7,676—7,488).105,10-2
Fos 5 0,15
~1,25.103 N/m.
Nhian xé’i. Chic mung céc ban da cé 101 giai ding
cho. dé ra ki nay: Pham Ting Lam, Nguyén Phic
Thinh, 11 1y, THPT chuyén Nguyén Quang Digy,

o
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pbng Thap; Truong Khanh Toan,
chuyén Ha Tinh, Ha Tinh.

Bai L.2/583. Poan ddy CD dai 20 cm, fp; 1,,ng
m = 10 g duoc treo bano hai day mep, cdch digy
sao cho doan day CD nam ngang. Day ¢ tr, i
trweong déu c6 B = 0,2 T va cdac duong s li Iy
cac duong l/mng dieng hwong lén. Mg day g,
chiu dwge lee kéo lon nhat Fy. = 0,06 N, Ho: "
thé cho dong dién qua day dong CD c¢ Cudng d;
Iom nhdt la bao nhiéu dé day déng CD cg Clong
d@ Iom nhdt bao nhiéu dé ddy treo khong dirt, ¢y

khoi lugng day treo rit nho; g =10m/s

c

Lai gidi. Cac luc tac dung nhu hinh va.

Fx = Tmax = 0,06 N.
DE day treg khong bi dut thi:

T2 <pP24F2
©(2.0,06)2>0,12+(BTL)
=0,122>0,124.(0,2.7.0,2)2
<0,0144>0,01+(0,04.7)2

=0,00442(0,04.1y2 — < /0 0042 1,658
0,042

Nhin xét, Chyc mimg céc ban da c6 1i gidi 40
cho d& ra i May: Qudch Kha Tén, 11T2, g
chuyén Nguyén Quang Digy, Ddng Thip; DI
Van Lé Manp, 11 o4, 1, Trong Khanh Ton, 1!
Ly, THPT chuyén 3 T"mh Ha Tinh.
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(
MOT SO BAI TOAN MAX - MIN LIEN QUAN nﬁu
xnom CACH TU DIEM DEN MA‘I“PMNG i

TRONG HE T et ds
%ENG PHAP LI ) 5 Buc TUA nﬁ U W&é}
a3 WORR \ e dndg (GVIHPT chuyéuﬂoangﬁm

Trong khdng gian v&i hé truc toa d§ Oxyz, cac bai
toén lién quan dén mit phing dugc khai thac kha
phidu, dic biét 1a bai todn lién quan dén khoang
cich tir diém dén mit phing. Bai viét nay trinh
bay mot s bai toan vé phuong trinh mit phing va
tinh khodng cach hoic téng khoang cach tir mot
diém dén mot mit phing dat gia tri 16n nhét, hoic
nho nhét, von dugc khai thac nhiéu trong cac bai
toan thi THPTQG. Trong bai viét ndy ta ki hiéu
d[N;(P)] dé chi khoang céch tir diém N dén m3t
phang (P).

Bii toan 1. Trong khong gian voi hé truc toa do
Oxyz, cho hai diém M va N. Xac dinh mat phang

(P) gua M sao cho d[N;(P)] [6m nhat.
L gidi.

N

¥

P
Goi H 13 hinh chiéu ctia N trén (P) thi

4[N;(P)]= NH s MN = maxd[Ni(P) )]=MN
< (P)LMN, suy ra 3N 13 vecto phép tuyén
(VIPT) cia (P).

Thi dy 1. Trong khong gian véi hé toa dp Oxyz,
cho hai diém M (-1;2:4) vd N(0;1;5). Goi (P)
ho khodng cdch tir N

la mgt phang di qua M sao ¢ ‘
den (P ) la l6m nhat. Khi do, khodang cach d te 0

dén mt phdng (P) béng bao nhiéu?

Aa=Y3

|
B d=v3 C.d=3 Dd="F

Lo gigi,

« Khoang cach tir N dén (P) 16n nhét khi va chi
khi MN = (1;-1;1) 1a VTPT ca (P). Phuong trinh
cia(P)la: x-y+z-1=0.

-2

. d]:O;(P) 7 = ta chon A.

Bai tuong ty
1. Trong khong gian v&i hé toa 46 Oxyz, cho hai
diém M (-1;2;4) va N(0;1;5). Viét phuong trinh
mit phing qua N sao cho d[ M ;(P)] 16m nhat.
2. Trong khong gian v&i hé toa 46 Oxyz, cho hai
diém M (-1;2;4) va N(1;0;0). Viét phuong trinh
mit phing qua N sao cho d[ M ;(P)] 16n nht.
Bai toan 2. Trong khong gian voi hé truc toa do

Oxyz, cho ba diem M, N va Q. Xdac dinh mat
phing (P) qua M sao cho

T=d[ Ni(P)]+d[Q:(P)]
l6m nht.
Loi gidi. Ta xét cdc truong hop:
THI. Hai diém N va Q khéng thugc (P) va ndm
cting phia voi (P).

Goi F, C lin lugt 13 hinh chiéu vudng géc cia N,
Q trén (P) thi

T =d[N;(P)]+d[@:(P)]=NF +QC=24H
véi A 13 trung didm cia NQ vA H 13 hinh chiéu
vudng goc cia A trén (P). Do dé:

d[N;(P)]+d[@i(P)]=24H <24M

TOAN H
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=maXT=24M <> H=M hay MA la VIPT
cta (P).

TH2: Hai diém N va Q khong thuge (P) va nim
khac phia voi (P).

Goi F, G lan luot 13 hinh chiéu vudng goc cua N,
Q trén (P) thi

d[N;(P)]+d[0:(P)]=NF +QG < NI +10=NQ
véi I 1a giao diém ciia GN va (P). Suy ra:

F=1
max7 = NQ < {G_Ihay (P) LON.
Do d6 QN la VTPT cua (P).

TH3: mp(P) qua M va mét trong 2 diém con lai,
chdng han la 0.

Khi 46 T = NA< NH,trong dé6 A 14 hinh chiéu
ciia N trén (P) va H 12 hinh chiéu vuéng géc cia N
lén dudmg thing MQ. Viy maxT = NH. Nhung
NH <NQ (NQ=maxT & truong hgp 2) nén ta
khong can xét trudng hop nay.

TH4: mp(P) qua 3 diem M,N,Q.

Khid6 T =d[ N;(P)]+d[Q;(P)]=0

T6m lgi: T = max {2AM;ON}, trong d6 4 1 trung

diém cua doan NQ. ‘

Thi du 2. Trong khéng gian voi hé toa dj Oxyz,
cho ba diém M (1;5;1),N(0;2:0) va Q(0;0;4).
Goi (P) la mat pha:ng di gua M sao cho
T=d [N;(P)] +d [Q;(P)] Iom nhat. Viét phieong
trinh mdt phang (P). A

Léi gigi. Goi A 1a trung diem cua NQ, suy ra:
A(0;;2),2MA = 2/2; NQ =~20 =25 > 2M4.

TOAN HOC
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Ta thiy maxT=2v5 khi (P) qua M va nhy
phwong trinh cua (P) la:
0(x-1)+1(y-1)-2(z-1)=0 y-2z+1=0,
Thi du 3. (Trich D& thi HK2 todn 12, nim hoc
2017 - 2018, s GD&DT Ty Ninh).

Trong khong gian Oxyz, cho 3 diém A( —1;-4;4),
B(1;7;-2),C(L,4-2).  Mar  phing  (P):

thoa man

2x+by+cz+d=0 qua A va
T =d[B;(P)]+2d[C:(P)] dat gid trj lom nhd.

Tinh b+c+d.
B. 10

A, 52
Lai gidi.

E. 7T D. 65

"\Jl °

Goi D 14 diém d6i xtng cia 4 qua C (tirc 1a Cla
trung diém clia 4D) thi D(3;12;-8). Khi d6
d[Dy(P)]=24[c;(P)].
Suyra: T= d[B;(P)] +2d [C;(P)]
=d[B,(P)]+d[D;(P)).

Goi M I trung diém cua doan thing BD thi

19
M(z;—z—;-S) va

] 2
2AM=2‘/3"" +(_23+4) +97 =9 fl_‘fﬁ =513,

Vi BD=\/65 <24M nep theo ba

) i toan tdng quat
O trén thi -

< Tmax < (P) nhin
|2 27, 3
AM—(3,?,~9)=5(2;9;-6) lam VTPT. Suy

ra phuong trinh ciia (P) 1a:
2(x+1)+9(y+4)—6(z—4) =0
= 2x+9y-6z+62=0.
Suyra b+c+d =65 nén ta chon d4p 4n 1a D.
Bai twong ty
an véi h¢ tryc toa dd Oxyz, cho
—2;3),3(-—1;4;—5). Viét phuong

1. Trong khéng gi
hai diém 4(J;

|
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mnh mp(P) di qua gbc toa d o
T=d[4(P ]+3d[3 (P)] 16n nhét.

2. Trong khéng gian vai he truc toa d§ Oxyz, cho

hai diém A(L-2; :3), B(-1;4; ;=5). Viét phuong
trich mp(P) di qua géc toa d0 O sao cho
1=2d[ 4;(P)]+3d[ B(P)] 16n nhit

Bai toan 3. Trong khong gian véi h¢ truc toa do

Oxyz, cho 4 diém A, B, C, D. Xac dinh mat phang
(P) qua A sao cho ba diém B, C, D nim vé cling

sao cho

mot phia voi P) . va
r=d[B;(P)]+d[ C;(P)]+d[ Dy(P)] ion nhdt
Loi giai.
B - D
N\ LA™

Goi G 1a diém thoa min GB+GC+GD=0 (1a
trong tim ABCD néu B, C, D khong thing hang).
Ta chirmg minh dugc rang:
T=d[ B;(P)]+d[C;(P)]+d[D;(P)]=34[G;(P)].
Thit viy, goi M la trung diém cia CD va N 1a
trung diém cua BG thi
a[ci(P)]+ [ Ds(P)] = 24[M:(P)];
d[B;(P)]+d[G;(P)]= 2d[N;(P)].

Cong hai déng thirc trén ta dugc:

r+a[Gi(P)]=2(a[M:(P)]+ 4[M(P)])

Do G 1a trung diém cia MN nén
d[M;(P)]+d[N;(P)]=2d [G:(P)]-

Viy T+d[G;(p)]=4d[G;(P)]:>T=3d[G;(P)].

Dodé T, <> GA L(P).

Thi dy 4. Trong khong gian voi hé truc toa do

Onyz, cho ba diém A(3,0,0),8(0,6,0),D(0,0.9)

Xdc dinh mat phang (P) qua O sao cho ba diém A,
B, C ném vé cung mét phia voi (P) vd

T,d[A; ]+d[B ]+d|:C P)] Iém nht.

A.-;—-}. ] B. x+2y+32=0

=
O | N

C. 2x+y+3z=0 D. 3x+2y+z=0
Lot gidgi. Vi A, B, C khong thing hang nén goi G
1a trong tdm cua A4BC thi G(1;2;3). Khi do:
max7 =d[ 4;(P)]+d[ Bi(P)]+d[Ci(P)] =3d[G;(P)]
&> 0G =(1;2;3) 1a VTPT caa (P). Suy ra mp(P)
c6 phuong trinh la :x+2y+3z=0. Ta chon dip
an la B.

Bai twong tw

1. Trong khong gian véi hé truc toa d§ Oxyz, cho
ba diém 4(3,0,0),5(0,6,0),C(0,0,9). Xac dinh
mat phang (P) qua O sao cho ba diém 4, B, C nim
vé cing m{t phia vdi (P) va
T =d[ A4;(P)]+2d[ B;(P)]+3d[ C;(P)] 16n nhit.

2. Trong khéng gian vdi hé truc toa d§ Oxyz, cho
ba diém A4(3,0,0),5(0,6,0),C(0,0,9). X4c dinh
mat phing (P) qua 4 sao cho ba diém O, B, C nim
vé cing mét phia  véi (P) va

T =d[0;(P)]+d[ B;(P)]+d[C;(P)] lén nhét.
Bai toan 4. Trong khéng gian véi hé truc toa dé
Oxyz, cho trwée dwong thang d va mét diém A
khéng thugc d. Viét phweomg trinh mat phing (P)
chira d sao cho d[ 4;(P)] lon nhit.

Loi gidi.
4

/
e o

Goi H, B lan luot 14 hinh chifu vuéng géc cua 4
trén (P) va d. Khi d6: d[ 4(P)]=A4H<4B nén

d[4(P)] =4B< ABL(P).
Viy (P) qua B, vuodng goc vai 4B,
Thi du 5 (Trich dé thi HK2, nim hgc 2016 —
2017 cia s¢ GD&DT Vinh Long).
Trong khong gian véi hé truc toa dé Oxyz, cho

(a) la mat phang chita truc Oy va cach
A(1;3;5) mot dogn dai nhat. Phuong trinh mdt
phang (a) ld:

A.x+5z-18=0 B.x+5z=0
C.3x+4z=0 D.x+5y=0
, TOAN HQC
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Léi gidi. Cach 1 ( Ap dung bai todn 4).
Goi B 12 hinh chiéu vuéng géc cta A trén Oy, thi
B(0;3;0) va BA =(1;0;5). Mp(a) cin tim di
qua B, nhin BA=(1;0;5) lam VTPT nén c6
phuong trinh: x+5z=0. Viy ta chon B.
Cadch 2_(Dimg cach l\:iém tra diéu ki¢n va logi
trir). Kiém tra mit phing chira Oy, tirc 1a chira
0(0;0;0),M (0;1;0) ta logi céc phuong 4n A, D.
Tinh khoing cdch tir 4 dén mp ()& phuong 4n
B, C va so sanh ta co:

1+55 26

4 s~ 7o

d[A;(a)] =E'1—+E!-=£5% <+/26.

V3 +47

Bai tuwong tur
1. Trong khdng gian véi hé tryc toa d§ Oxyz, cho
diém A(1;3;5) va () 1a mat phiing thay doi luén
di qua tryc Ox. Tinh maxd[A;(a)].
2. Trong khéng gian voi hé truc toa d§ Oxyz, cho
diém A4(1;3;5) va (@) 1a mit phing thay d6i ludn
di qua tryc Oz. Tim toa d§ diém B sao cho
AB = maxd[A;(a)].
Bai toan 5. Trong khong giqn vai hé truc loa do
Oxyz cho mp(P), va hai diém A, B. Mot diem M
thay déi trén (P).
1. Tim min|MA + MB|.

=26;

Vay ta chon B.

[S¥]

. Tim minlmm +nm|,m,n e R,
3, Tim min(MA+ MB).
. Tim max|MA ~ MB|, vi d[/l;(l’)]:tcl[B;(]’)].

BN

. Tim min(.mMA2 + nMBz),m,n?_ 0.

h

Lai gidgi. 1) Cht y ring

(8 + MB| = [2M1| = 2M1 2 24 [ 13(P)],
véi I1a trung diém AB.
Suy ra |m +mlmm =2d [:1;(1))]'

2) Taco: Imm+nM_B|=Im(’M7+E)+n(W+f§)]

S48 587 (5-2026)
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= ‘(m +n)MI + (mﬁ + nTB)|,
Ta tim diém I sao cho miA +nIB=0 thi
|mm + 1:A7§| = |(m + n)}—lfl—f| =|m + n|MI
> (m+n)d[L;(P)]-
Suy ra minlmm + m-\_/l_B‘ =(m+ n)d[[;(P)] khi
M = H 12 hinh chiéu cta / 1én (P).

3) Ta xét 2 truong hop:
TH1: A4, B nim khac phia so 4
voi mp(P). A

Vi MA+ MB = AB = const
nén min(MA+MB)= AB

khi M =ABN(P).

TH2 : A, B nim cing phia so
vai mp (P)

Goi B' 1a diém dbi xtmg cua
B qua mp(P). Khi do6
MA+MB=MA+MB'2 AB'.
Vay min(MA + MB) = AB'
khi M = AB'(\(P).

4) Ta xét hai truomg hgp

THI: 4, B ndm cing phia so véi mp(P); 4B
khéng song song (P).

Vi |MA - MB| < AB =const nén

max |Md - MB| = AB khi M = AB(\(P).
TH2: 4, B ndm khéc phia so v&i mp(P) va
d[A;(P)];td[B;(P)]

A

(I

\
B

Goi B' 1A didm déi x(m

. gcua B :
Khi 6 |MA - MB)| = qua mp(P)

: |MA - MB < 4B' = const
Viy max|MA~MB|= AB" kni us = AB'N(P).
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) Ta co: mMA® + nMB* = mMA® + nMB’
—_— —\2 ko4 _—
(M1 +T4) +n(Mi + IB
_(m+m)MI* + 2A7T(m72 % m)+ miA® + niB?,

Tachon /14 diém thoa min mIAd+ = g
nMA* + nMB* = (m + n)MI* + mi4? 4 pjp?

o(m+ n)(d [1 ;(P):l)2 +mlA® +nIB?* = const. Viy:

min(mMA +nMB®) = (m+n)(d [1;(P)))} + mid* + nip*
khi M tring véi hinh chiéu cua didm 7 trén mp(P).
Thi du 6. Trong khing gian véi hé truc toa dop

Oz, cho mat phang (P)ix-y+32-450 vd

hai diém A(,0;0), B(~1,2:0). M la diém thay déi

trong mat phang (P). Tinh

a) min‘m + _Aﬁi’\ b) min’ﬁﬂ - ZXTI;".

o) min(MA+MB).  d) max|MA - MB|.

¢) min(2MA° + 3MB?).

Loi gidi. a) Goi I 12 trung diém cuia doan AB thi

1(0;1;0). Khi do:

[Ma + MB| = [2MI| = 21 > 24 (1;(P)).

Vay min[M4 +m|=2d(1;(P))=2.|;J15_1|=1()11ﬂ.

b) Ta tim diém 7 (x; y;z) sao cho: IA-2IB=0

3 (l—x;—y;—z)—2(—-1—x;2—y;-2) = (O;O;O)
l-x+2+2x=0

Si-y—4+2y=0 & {y=4 =I(-340).
=z4+2z=0 z=0

Khi d6: 324~ 2MB = MI + IA—2(MI +1B)

=_W+(E—27§)=W.

x=-3

Do d6: min|MA - 2MB| = min|IM| = d[1;(P)]
|—3 4+3.0-4| _ i
‘/12 (-1)" +3

¢) Khi thay toa d6 A4, B vdo vé tréi clia phuong

trinh cpa (P):x—y+3z- —4=0 ta dugc két qua

1& haj g§ cling 4m nén 2 diém A4,B nim ciing phia

VOi (P), Goi d 1a dudomg thing qua 4 va vudng
86c v6i (P) thi d c6 phuong trinh tham s6 1a:

X=]+¢
y==t (teR). Goi H lagiao diém cua d va
z=3

(P) thi 11(14 ? l)l) Goi A' 1a diém d6i xtmg
11

cia A qua (P) thi H 1a trung diém ciia AA4" nén
A(” -6 18

111111
80 vGi (P) va MA+MB=MA'+ MB 2= A'B.

2./473
S

) Khi d6 A' va B nidm khac phia

Do d6 min(

M =A'BN(P).

d) Theo cdu c) thi 4,B ndm cing phia so v&i (P)

nén |MA-MB|<AB, ding thic xdy ra khi

M = ABN(P). Do d6: max|MA—MB|=AB=+8.

e) Goi K (x;y;2) 14 diém thoa man:
2KA+3KB =0

& 2(1-x-y;-2)+3(-1-x;2 - y;—z) =(0;0;0)
2-2x-3-3x=0

&4-2y+6-3y=0 <:>x=_?1,y=§,z_0
-2z-3z=0

=>K( 51 g ] Khi d6: 2M4’ +3MB*

=2Md" +3MB" =2(MR + KA) +3(MK +KB)
=SMK® +2MK.(2KA + 3KB) + 2KA* +3KB?
=5MK" + 2KA> + 3KB*

25(d[K3(P)])’ +2K4? +3KB%. vay:

min(2MA° +3MB)=5(d[K;(P)])’ + 264" + 3K5°

—=%+3.0-4
véi d[K;(P)|=2_3 l_ 27__27V11
VIt s ss

e 2 2
KA2=(_1_1J +(_6_) =7_2.
5 5) 25°
_. 2 2
1<.B2 =(?1+1) (é_zj 32
5 25

et {5 2.,
25 25

=1257/5s.

TOAN H
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Bai todn 6. Trong khéng gian voi h¢é truc toa do
Oxvz cho mp(P), va ba diém A, B, C, cdc so

mn,peR, diém M thay doi trén (P).

1) 7im min |m +MB + )\_16‘

2) Iim minlmm +nMB + pﬁ@'.
1) Goi G
GA+GB+GC=0 (méu 4, B, C khong thing
hang thi G 1a trong tdm ctua A4BC). Khi d6 :

[MA + MB + MC| = sMG| 2 3d[ G:(P) ] = 3GH.

Loi gidi. A diém thoéa mén

[MA + MB + MC| dat GTNN khi M tring v6i hinh
chiéu H cia G trén (P).

2) Goi G diém
mGA +nGB + pGC = 0. Khi d6:

la théa  maén
|mm+nm+pm| =‘(m+n+p)1\7(i|
2|m+n+p|d|:G;(P):|=|m+n+p|GH,
v6i hinh chiéu H cta G trén (P). Vay:
minlmm+nm+pﬂ—lél =|m+n+p|d|:G;(P):|.
Thi du 7. (Trich dé thi thir THPT chuyén
Nguyén Quang Diéu — Pdng Thap — lin I,
2017). Trong khong gian Oxyz, cho 3 diém
A(0;1,2),B(L11),C(2;-2;3) va mat phdng
(P):x—y+z+3=0. Tim diém M trén (P) sao
cho lm +MB + MC ’ dat gia tri nho nhat.
A.M(1;0;2)
C.M(-1;2;0)

B. M (0;1;1)

D. M (-3;1;1)

Ldi gidgi. Cach 1 (Thir va logi). Kiém tra toa do M
thudc (P) ta loai dugc phuong 4n A va B,

Tinh Im +MB + A—/I_CI cho ca 2 phuong 4n con lai

va so sanh, ta c6 bang sau:
Toa do M M(-1;2;,0) | M(=311)
MA+MB+MC | (6;-6;6) (12;-3;3)
m+m+ﬁ7—c"| 63 02

Ta thdy phuong 4n C 12 céu tra 1&i dang.
Cich 2 (Tim diém M). Goi G 1 diém théa man
GA + GB + GC =0. Khi d6:

TOAN H
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lm+m+m’='3ml23d[G;(P)]=3GH.
[+ MB + #7C| dat GTNN khi M tring v6i hinh
chiéu H ctia G lén (P). Ta c6 G(1;0;2).

G, vubng goc véi (P) co

Pudng thing d qua
x=1+t

phuong trinh tham sbla: Jy=—t
2=241

Giai hé gdm phuong trinh cia (P) va d ta c6
t=-2,suy ra:x=-1,y=2z=0 hay H(—l;z;o)

nén ta chon C.
Cich 3. (Tim diém M). Goi M (x;3;2) , ta cé:

M=(—x;1—y;2—z); ME:(l—x;l—y;l—z);
MC =(2-x-2-y;3-2)
:m+m+m=(3—3x;—3y;6—3z)
= [V + MB + MC| =) (3-3x)° +(=3y)" +(6-3z)
Mat khac: Me(P):>x—y+z+3=O
= x—y+z=-3. Ap dung BDT Bunyakovsky ta
cé:[(3x—3)2 +(3y) +(3z—6)2][12 +(=1)’ +12]
2[1(3x-3)-13y+1.(3z-6)]
=[3(x-y+2)-9] =(-33-9)" =18
© (3x-3)" +(3y)° +(32-6)* 23.6°
e \/(33‘—3)2 +(3y)’ +(3z—6)2 >6\3
<=>|m+ATB+]\TC"|26\/§.

Diu diing thirc xdy ra khj

X—y+z+3=0

SX=—- = A + 2
¥=~-Ly=22=0. Viy M(—l;2;0) la diém

cdn tim.

Bai twong ty
Trong  khong gian Oxvi ‘

(P):x—y+z+3=0 va
A(l;O;O),B(O;2;0),C(0;0;—3)
a) Tim diém A gy, (P) sao ¢

dat gid trj nho nhét.
b) Tim mip

ddng trén P

cho mdt phfi‘ng
ba diém

e

ho ,E+W+W

3N /D T 2 e
I M4+ 2B -MC, véi M 1a diém di
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NGUYEN MINH ﬁA '

(H&@

C6 nhimg bai toan phang ma viéc gidi ching kha
don gidn nhung viéc gii bai toan twong ty trong
khong gian cua chung lai rat phirc tap. Bai bdo
n{ay xin gioi thi€u mot bai toan phing nhu vay.

pé cho bal} doc tién theo ddi, sau day xin gioi
thiéu mot sO ki hi¢u thudng gip.

+ (ABC): mit phing di qua ba diém 4, B, C.

S sac - dién tich tam giac 4BC.

+ ¥ 5cp : thé tich tir dién ABCD.

+ ab: tich vé hudng cua hai vecto a,b.

. [E,B] : tich c¢6 huéng ctia hai vecto a,b.

+ (m,n) : géc giira hai duong thing m,n .

+ ((P),(Q)): goc giira hai mit phing (P),(Q).

» (04): goc nhi dién canh OA cua tir dién OABC.

. (A,(P)): goc giira dudong thang A va mat

phing (P).

Bii toan 1. Cho tam giac OAB. Diém M thugc

dogn AB. Cic diém X, Y theo thir ty thugc OB, OA

sao cho MX, MY theo thir tuw song song voi 04,

OB. Cic diém U, V theo thir tw la hinh chiéu

vuong géc ciia M trén OB, OA. Ching minh rang

SM)ry Z SMUV 3

Li gigi. D& théy: XMY = AOB =180°~UMV,

MX > MU,MY 2MV (h.1).

Do do:
1 R 0
Sipy = EMX.MY.sm XMY
hasdy Y X
Z%MU.MV.sin A .,
= Syuy- 4 o ’

Hinh 1

Vay S, = S,y Ding thirc xay ra

& MX =MUMY =MV

&MU/ OA, MV /| OB < AOB =90°.

Bai toan sau dy la tuong tu trong khong gian cua
bai toan 1 va viéc giai né khong hé don gian.
Bai toan 2. Cho tir dién OABC. Diém M thugc
tam giac ABC. Cac diém X, Y, Z theo thir tu thuéc
cac mdat OBC, OCA, OAB sao cho MX, MY, MZ
theo thir tw song song véi OA, OB, OC. Cac diém
U, V, W theo thir tw la hinh chiéu vuéng géc cua
M trén cdc mat phang (OBC), (OCA), (OAB).
Chiing minh rang Ve 2 Vi -
Ldi gidgi. Ta cin c6 hai bd dé
B6 @& 1. Cho hai tir dién OABC va OXYZ sao cho
OX, OY, OZ theo thir tw vuéng géc véi cdc mat
phdng (OBC), (OCA), (OAB). Khi d6

Vousc _ OAOB.OCsin AOB

Voxz OX.0Y.OZsin(OC)

Ching minh. D& thdy: V.. = %|[E47,ﬁ].o—c|
va Vanz = <|[OX, 07 02].
RG ring [ 04,08 ] 1 (04B),[ 0X,0F ] L (0x).
Tir 46, chii ¥ ring OX, OY, 0Z theo thir tw vudng

goéc v6i cde miit phiing (0BC), (0C4), (OAB), suy

ra: [m,@] /I0Z, [EY,FY]// OC.

Do d6 céc géc giira hai vecto ([52 bﬁ],O_‘C)

va ([(7«\}',5-}7],@—2) hojic bﬁng nhau hojc bu

nhau. Didu d6 ¢6 nghta 1a:
]cos([az,aa],o—c),=]cos([a\‘»,a?]m)].

Miit khéc, v} OX, OY theo thir ty vudng gbc véi
cdc mit phing (OBC), (OC4) nén goc giira hai

TOAN HOC
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dudng thing (OX,0Y) va goc gira hai mat
phéing ((OCA),(OCB)) bing nhau.

Vay chi ¥ ring giita hai dudng thing (OX,0Y)
va goc gilra hai tia OX,0Y hoiic bang nhau hojc
bu nhau; géc gitra hai mgt phz"}ng (0CA), (0CB)
va goc nhi dién (OC) hojc bang nhau hodc bu
nhau, ta cé:

Vowsc _ Sous-OC  OA.OB.OCsin A0B

Vowz  Sow-OZ — OX.OY.0Zsin XOY

oxyz
_ OA.OB.OCsin AOB
~ OX.0Y.0Zsin(OC)’
Chii y. Bb dé 1 cho ching ta mét cach chimg
minh khac cua két qua dep sau, nd thudng duge
goi 1a dinh 1i sin cho goc tam dién:
sin BOC _sin coA _ sin AOB
sin(O4) ~ sin(0B) sin(OC)
Bo dé 2. Cho tr dién OABC. X, Y, Z theo thu ty la
hinh chiéu vuong géc ciia A, B, C xudng cdc mdt
phdng (OBC), (OCA), (OAB). Khi ds:
OA.OB.OC.sin AOB g
AX.BY.CZ.sin(OC)
Chirng minh. (h.2) Goi (P) la mot mat phang
vudng goc véi OC; H, K theo thir tur 13 hinh chidu
vudng goc cua A4, B trén OC. Qua phép chiéu
vuong géc xudng mét phéng (P), 4, B, C theo thi
tu bién thanh 4°, B’, C’ va O, H, K cung bién
thanh C’. D thidy 44’C’H, BB’C’K 1a céc hinh
chir nhiat. Vi CO, CZ theo thu tur vubng goc végi
cac mjt phing (P), (O4B) nén géc giira hai dudng
thing (CO,Cz ) va gbc giira hai mit phéng

((P),(OAB)) bing nhau, goi sé do ciia ching 1a
@. Vay chi § ring ACOZ vudng tai Z, ta c6:

Z Scup  C'A".C'B'sin A 'C'B'
— =COSQ = = —
co So,q[; OA.0OBsin AOB

_ HA.KBsin(OC)
OA.OBsin AOB’

Tir d6, chti y ring AX < AH,BY < BK, suy ra:
AX.BY.CZ sm(OC) HAKB.CZ sm(OC)
OA.0B.OCsin AOB OA OB.OCsin AOB

OA.0B.0OC .sin AOB >1
AX BY.CZ .sin(0OC)

=cos’psl,

Piéu d6 co6 nghia la:

TOAN HOC
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Piing thirc x4y ra & AXf AH,
BY = BK,cosp=1 < 0A, OB, OC d6i moi

vubng goc <> OABC'1a goc tam dién vudng.

(P) 4’
Hinh 2
CZ
Chui y. Vi sm(CO (AOB)) o
HA KBsm(OC) RN COA S COB sm(OC)
OA.OB sin AOB sin AOB

nén theo dinh li sin cho goc tam dién, ta c6 két

qua dep sau, tam goi né 1a dinh 1i sin mé rong cho
goc tam dién:

sinBOC - sin COA _sin AO0B _sin QI’O\B‘sin 40C
Sin(04)  sin(0B) sin(OC) ~ sin(40,(BOC))’
_sin B‘O\Csin@ _'sin COAsin COB
sin(B0,(C04)) sin(OC,(40B))’
Tré lai gidi bai todn 2. (h.3)

Goi U, 7, W theo thir tir 14 hinh chiéu cua X Y,

Z trén cic mit phing (MYZ), (MZX), (MXY).
Vi MX, MY, Mz the

OB, OC nén cic myt phing (MYz), (MZX), (MXY)
theo thir tyr song son

g véi cac mit phing (OBC),

W’ theo thir ty 13 hinh
chiéu vudng géc ca %
M, M, M, X, .

xubng cdc myt phing

(OBC), (0ca), (04p), “

(MY2), (MzX), Ay, j
suy ra MUXU’
Myyy s MWzwr 13 cic 3
hinh ch{ nhit,
: Hinh 3
Do d6: MU = XU My Yy MW”i zw'. &
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TIENG ANH QUA CAC BAI TOAN

| BAI SO 128
PROBLEM. Given two Sequences a,, ...,a, and +..+(a,, —a,)B,, +a,B,.
b, ..sb, which satisfy 4G2a,2 ..2a >0 and

b20,b+ b,>0,...h + b,+ ..+b >0.

Show that ab+ ..+a b >0,
Solution: Let

B, =bl’ B2 =b] C o bz,...,B" =bl + b2+ ...+b".

By the Abel transformation, which was
introduced in the 585 issue, we get
ab + ...+a,b, =(a,-a,)B, +(a, -a,)B,

By hypotheses, every term in the right hand side
is non-negative and hence so is the left hand
side.

TU VUNG/KI HIEU
transformation : phép bién doi

. 50 hang

NGUYEN PHU HOANG LAN
(University of Education, VNU, Hanoi)

term

BAI DICH SO 126

BAl TOAN. Cho hai day so ay, ..

b, ...b,. Dat By=by, By=b+ bs. ...
B,=b+ b+ ..4b,.

Chieng minh rang

aby + ...+ a,b, =(a)—ay) By +(a; —a3) B,

+..+(ay —ay ) B, +a,B,.

a, va

Léi gigi. Chung ta khai trién va nhom lai vé
phai tir phia cudi. Vi dy:
(an—l =ay )Bn—l +ap By =ap1 By +an(By—By1)
=a,_ B, +anby.
Sau do, ta tiép tuc lam tuwong tu dé thu duoc
ding thirc: (a2 —@n-1)Ba-2 +an-1Bn-1+@nbs

Bn—Z ) +ay, bn

=dp-2 Bn—2 +an-lbn-l + anbn .

=0y B2 +ap-1(By1—

Cir tiép tuc nhu vy, ta c6 thé bién dbi vé phai
thanh vé tréi.

Chit y. Ding thirc trén thudng dugc goi la bién
ddi Abel, dong vai trd quan trong trong viéc
chimg minh mét s6 bit ding thirc.

Nhgn xét. Cac ban Lé Bach Hai Pang, 16p 3B,
Trudng Quéc té Song ngir cip 2, 3 GIBS, TP. Graz,
Cong hoa Ao va ban Triwong Quéc Minh, 11B2,
THPT Tay Thanh, TP. Ho Chi Minh di c6 bai dich
tot. Xin hoan nghénh hai ban.

NHU HOANG (Ha Ngi)

******************************#**************************t***k***********#*********

& Vay, chi y ring MU, MV, MW theo ti tr

vudng géc vGi cdc mat phang (MYZ), (MZX),
(MXY), ap dung céc bd dé 1 va 2 cho cac tr dién
MXYZ va MUVW, ta co:

MX MY MZ smM

" MUMV.MW sm(MZ)

MX MY MZ smM
m sin(MZ )
Diéu d6 c6 nghia 13 Vyxyz 2 Vawww -
Ding thirc xay ra <> tam dién M.UVW 1a tam
dién vusng <> O.4BClatam dién vudng.
Giai bai toin twong ty khong gian cia mjt bai
toan phing 1a mot cong viéc rat tha vi nhung ciing

V)\mz -

VMUVW

day thach thirc.

Dé két thic bai viét nay, xin giéi thiéu mot bai

toan phang va bai toén tuong ty khong gian cua
nd, xem nhur mét bai tap.

Bal toan 3. Cho tam giac ABC, M I4 mot diém
ndm trong tam giac. X, Y, Z theo thir tie la hinh
chiéu vuong géc'ciia M trén BC, CA, AB, Chimg

minh rdng o 1 = -

4
Bai toan 4. Cho 1 di¢n ABCD, M la mét diém
nzm trong tir dién. X, Y, Z, T theo thi tr la hinh
chieu vuong goc cia M trén cdc mat (BCD
(CDA), (DAB), (ABC). Chimng minh rdn e
1

Viier € ==Vjpts.
27 ABCD
S3 587 (5-2026) T?g?"uggg 43
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BAl TOAN 107. Cho tam gidc ABC vuong tai A
vacé B=60° Goi Mia trung diém clia canh BC.
Irén cdc canh AB, AC lan heot lay cac diém P, 0.

Chirng minh rang P’M\Q =90° khi va chi khi

BP+\3C0 = BC.
(Trich Vi du 4, trang 69, tip 1, Tosn 10, B
sach Két noi tri thire véi cudc sdng)
Nhan xét. Day 13 mét bai kha khé ddi véi hoc
sinh, nhung néy phén tich that ti mi thi ta c6 thé
giai bai ndy bang nhidu cach vi qua d6 hoc sinh
6 dugc nhiéu kién thire va Ki ning quan trong.
Léi gigi. Cich 1. Theo SGK
tri thirc v6i cuée song

Todn 10, bé Két néi
Bat MB=MC=a. Ta co. MP.MOQ =0
<:>(ATB+E°).(EC—?+C—'Q)=O
QWJTC+FB.€Q+E’.ATC"+E’.FQ=O.

Mit khac ta c6: MBMC = a.a.cos180° = —42;

BPCO=0 vi BP | CQ;
BPMC = PB.g.cos 60°

B
=Z p3, o
R 2 g M
MB.CQ = a.CQ.cos30°
3a
==co. )

Suyra: —q? +%.C‘Q +%PB +0=0

< PB+\3.00 =24 - BC (dpem),

Cach 2, Rp rang ta co
BC =248

vé BC=-2 4c.

V3

biat IT-B=x.:4—1§,
OC = y.AC véi O<x,y<l.

44 T?gpuggg_ S& 587 (5-2026)

pe_2PB, _QC _ 20C

s St - el
Khido: x =0 ="c 7~ ac JBac
t khéc ta co: i e
e e T AB+ AC
MP = AP - AM =(1-x) AB - 2

Nl I 7
2 2
. —. AB+AC
MQ:AQ—AM=(l_y)A - 2
=—lﬂ§+l~22yAC.

Vi MPMQ =0va AB.AC =0 nén ta co:
2x-1
4

2 _ 2
o271 BC* 2y-1 38C

4 4 T4 T4 T
@(2x—1)+3(2y—1)=0<:>x+3y=2(2).
Thay (1) vao (2) ta dugec:
2PB 20C

0
=iag = - _
BC " e =2 PB+30C = BC (dpem)

Cach 3, Khéng mét tinh té)ng quat, gia sir 4B
khi d6 AC =3, Chep hé truc Oxy nhyr hinh v

AB2+2'y4—-1AC2 =0

=1,
€.

Ta co: 4(0;0), B(o;1), C(/3;0), M = ( V3 1 )

bat P(0;p) vy
B
2(q;0) Vi e
°<P<‘-0<q<\/§. = M
Luu y PB=l—p vi
CQ=\/‘~q_ a
TN 4
vi MP.MG < nén .
suy ra

T'["‘ﬁj"{ 1) sl
> P -2-),?=0<¢\/§q+P=2
TSN 3(\/§—CQ)+(

P8+ f3cg
Cich 4, G H, K Ay lugt |

cla M trén cany, 4B, 4¢ i chibu vudng goc
Ta co; PME - 900 :

1‘PB)=2

=2=3c (dpcm),

~HMQ ~ Grg
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Chimg t0 APHM « AQKM .
B

P &
H M
5
4 oK i
PH HM AC
S a = = = o_
uy OK ~ MK~ 4B tan 60° = /3.
Tu day suy ra:

PH=J§QKc%—3P=\/§(Qc_A_2C)

& BP+ ﬁQC:%(AB+\/§AC)

1| BC 3BC
= E(T + Jg.\/_TJ =BC (dpcm)

Cach 5. Pat CMQ = x thi BMP =90°—x.

Theo dinh 1y sin, ta co: B
co= -MC.sinx p i
sin(150° — x) >
_ BCsmx |
~ 2sin(150°—x)’ f 2 £
_ MB.cosx _  BC.cosx
" sin(30°+x) 2sin(30°+x)’
Khi d6 suy ra:

cosx \/5 sin x ]

R BC'[zsin(30° *3) ! 2sin(l50°% x)

bé giai quyét tron ven bai todn, ta chi cin chimg

. COs X ‘/ESinx =1 .(*).
" 2sin(30°+x) 2sin(150°—x)
Ding thirc (*) ding vi: S
sin x
L oy cos xcfs; sinx cosx++3sinx == YRS

Cich 6. Goi E 1a giao
diém cua dudng tron
ngoai tiép tor gidc
AQOMP véi canh BC
(E khac M). ;
Khi @6 theo tinh chat
phuong tich ta c6:

BC
BP.BA= BE.BM = BE.—i— (1)

BC
vi CQ.CA=CECM =CE=~ (2)

Tir (1), (2) suy ra:
BC BC

BP.BA+CQ.CA= BE.—??- + CE.—E—

BC BC
< BP.BTC + CQ.ﬁz— =(BE + CE)—2—

& BP ++/3CQ = BC (dpem).
Cich 7. Goi (C) la dudng tron ngoai tiep tr giac
APMQ. Dung diém
P’ thudc canh BC B~ p:
sao cho PP’ song
song v&i AM. M
Vi APP'M 1 hinh /
thang cin nén P’

cling thudéc duong
tron (C).

Suy ra @=QTM=@=30°.

Do d6 AP'QC can tai Q va P'OC =120° suy ra
BPP=60° hay ABPP' déu. Do dé6: BP = BP'.
Mat khac, theo dinh li c6sin, ta co:

P'C=\P'Q* +CQ* -2P0.COcos120° = /3CO.

Suy ra: BC = BP'+ P'C = BP ++/3CQ (dpcm).

LA PAI CUONG

(GV THPT Cam L, Quadng Tri)

Nhgn xét. Ky ndy ban Nguyén Hung Cuwong, An

Nhon, Gia Lai déng gop 2 cich giai giéng véi tac

gia bai todn; ban Vi Pirc Duy, phuong Binh Loi

Trung, TP. Hd Chi Minh déng g6p 1 cach giai méi

bang phwong phap hinh hoc thuin tuy nén 1 giai
con dai. Xin hoan nghénh céc ban.

KHANH BINH (Ha Noi)
M@i cdc ban giri 181 giai BAI TOAN 109 dusi day

A

vé Toa soan Tap chi TH&TT trude ngay
30/6/2026.

23 L ~ \ A N\ .
BAI TOAN 109. Goi a. b, ¢ la do dai ba canh cua
mot tam giae. Chieng minh rang:

a o b ¢ o
bt+c—a c+a-b ¢z+1»-(';'3'
NGO VAN THAI
(Hung Yén)
. TO
S5587(5-2026) & g#lggg 45
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— =
R j';_;v_D'U LICH THE GIGI ”
Z 7B quadiospiTonmay
‘ & 8

Néu x; =2 v6imoi i =3, 4, 5, 6 thi theo (*) ta co:
2(b+c) = (x; +x,) + (%5 +Xg) S XXy + XsXg =C+a
o +cLae2a-1)+c=a < 3a+c<L2.

Bt ding thirc cubi khong thé xay ra vi a, b, ¢ 1%
cac sé tu nhién khéc 0. Do do6 trong céc sg

5 it nhat mot s6 bang 1. Gia sy
Xy, %5 %53 X €0 it nhat m¢ g

x3=1.Khidé tacéd: 1-2b+c=0.
Bay gi®r gia strxs > 2 va X6 = 2. Theo (*) ta c6:

BAI TOAN 115 (Olympic Bulgari, vong 3,
1997). Tim tat ca céc s6 ty nhién a, b, ¢ khac 0
sao cho cdc cua cdc phuong trinh

2c=x5+Xg S XX =a

o22b-)<a=4b-2<a=4(2a-1)-2<aq

x* —2ax+b= 0;
X <2bx+c= 0;

xT=2cx+a=0

déu la cac so tu nhién.

& 7a < 6. Bét ding thirc cudi nay khong diing do

b 1a sé tu nhién khac 0. Vay trong hai sb x5 va xg

c6 it nhat mot sé bang 1. Gia sir xs = 1. Khi dé:
&S 1=2¢c+a=0.

Dén day ta co:

Loi gidi. Goi (x1, x2), (x3, x4), (x5, x6) 1an luot 1a
cac nghiém cua phuong trinh thi nhit, phuong
trinh th{r hai, phuong trinh thir ba va gia sir chung
déu 14 céc sé tu nhién.

Gia s x, 22, v&imoii= 1, 2, ..., 6. Khi do6 ta
co: x, +x; <xx; (%),Vi,j=1,2,..,6;i# j. That

vdy, do x, > 2,x;22 nén (x,—2)(x,—2)=0

0=(01-2a+b)+(1-2b+c)+(1—2c+a)

< a+b+c=3. Ma a, b, ¢ 13 cic sb tu nhién
khacOnéntacé:a=b=c=1.

Thir lai, véia = b=c =1 ta thiy ba phuong trinh
déu c6 nghiém kép 13 sb tw nhién x = 1.
Vaya=b=c=11acac sb tu nhién cin tim.

e xx =20 +x;)—4.

Nhung ta co: 2(x, +X)=42x +x, S x +x, 24,

J

Nhgn xét. Céc ban tham gia giai bai nay déu sir dung
diéu kién biét s6 A’ phai 1a s& chinh phuong dé c6
nhung dénh gis dé tim q, b, c. Lo gidi trén dai hon
nhung day 1& mét cach nhin khac dé giai bai toan

Bét dang thirc cudi luén ding do x, >2,x, >2.
Viéy (*) dugc chimg minh.
Tir (*) suy ra: 2a = x, + x, < x,x, = b;

2b=x, 42, XX, %] 2 0]

2c=x, + x; Sx;x, = a.
Suy ra: 2(a+b+c)<a+b+ca+b+c=0.
Do a, b, ¢ 1a chc 56 ty nhién khéc 0 nén ding thirc
a+ b + ¢ = 0 khdng thé xay ra. Vay gid sir x, > 2,
voimoii=1,2, ..., 61asai, suy ra trong céac sb x;
(i=12, .., 6) co it nhat mot sb x; < 2. Sé x,
khéng thé bang 0 vi néu khong do x; 13 nghiém
cua mét trong ba phuong trinh di cho nén mét
trong ba s6 a, b, c s& bang 0. Piéu nay trai véi gia
thiét a, b, ¢ khac 0. Do vdy x; = 1. Khong mét tinh
tong quat gia sir x; = 1. Khi d6: 1-2a+b=0.

46 T(?g"l!uggg S48 587(5-2026)

ndy. Xin hoan nghénh cac ban: Vi Tudn Minh, 9A,
THCS Ly Nam be, xa van Xuén, Phi The; Phung

Quang' Minh, THCS Trn Maj Ninh, phuong Hac
Thanh, Thanh Héa;

Trung, TP. Hd Chj
phudng An Nhon, Gj
todn nay.

Vit Ditc Duy, phuémg Binh Loi
Minh, Nguyén Hing Cuong,
2 lai 43 ¢6 15i giai diing cho bai

NHU HOANG (Ha Ngi)

Sﬁ‘f day 13 bai tap ¢a nghi. Ban doc hay g 101

T IO G 0y T B vt o

 KHANH HOU (52 M)
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GIAI DAP:

Al SAI, AI DPUNG ?
(Pé déng trén TH&TT sé 583, thang 1 nim 2026)

Phén tich sai lam: Day 13 bai todn ma hoc sinh
rat dé€ mac sai lam.
Hoc sinh 1 méi dua ra didu kién xac dinh cua

x2+x

logg va chon dép 4n D nén sai.

x+
Hoc sinh 2 dua ra diéu kién x4c dinh cua

x2+x 24
va logags (logs——) ding, nhung
£ x+4

chua giai bat phuong trinh ma da chon dap 4n C
nén sai.

Hoc sinh 3 khéng tim diéu kién xac dinh va dua ra
11 gidi bat phuong trinh va sai & bude bién ddi:

loge

X+

x2+x x2+x
)<]og20251 <:>1086 T
2026 *

log 025 (loge <1,
2026

chon dap an A nén sai.

Nhu vdy khong c6 ban nao dua ra két qua dung

ca.

Loi gidi dang nhw sau:

x2+x

x+4
<~

2
S0 |Et*or
x+4

x2+x
x+4

x24x
x+4

>0 >0

Diéu kién:

loge

2 2.4

X24x 1 X
x+4 x+4
Bét phuong trinh da cho tuong duong véi:
x2+x

—“4<x<-2
x>2 '

P >0<:>|:

)<10g@£l

log 025 (Iogs
== 2026

2026

x2+4x
>logs 6
4

2
XX 1elogs
x+4 x

2 2-5x-24
X24x_ X %
x+4 x+4

<>loge

>0

R

[—4<x<—-3
— b
x>8
R —4<x<-3
So véi diéu kign ta suy ra: e 5

Tap nghiém cua bt phuong trinh da cho la:
S=(-4;-3)U(8;+»).

Nhu viy dap 4n dlng la dap 4n B.

Nhin xét. Céc ban: Nguyén Hing Cuong, phuong An

Nhon, Gia Lai, Vi Pirc Duy, phuong Binh Loi

Trung, TP. Hd Chi Minh va ban Trdn Gia Phi, 10

Toén 1, THPT chuyén Hung Yén, Hung Yén da

phét hién dwoc sai 14m va dua ra 16 giai ding. Xin

hoan nghénh céc ban.

. LOI GIAIL
. PA DUNG CHUA?

Trong gir bai tip giai phuong trinh vo ty thiy
gido cho bai toan:
Giai phuong trinh

é/x—\/xz\—l +\/x+\/x2—— =2,

M@t hoc sinh Ién bang va gidi nhwr sau:

Diéu kién: i
x—Vx2=1>0 x2vx? -1

x+\/x2_—IZOC:> x2—\x* -1

¥ —120 XS —ljx >}
2R =
o xeR ©x>1.
x21

Ta c6: '\/x—\/xz —1.\/x+\/x2 =-1'=1.
Dit \4/x—\/x2 =1 =¢>0. Suy ra;
x+x? =1 =i2.

t
(Xem tiép trang 14)

TOAN HOC
* Tusitye 47
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todn 107 _ DA
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g0 GIAODUCVADAO T

@ NHA XUAT BAN GIAO DUC VIET NAM

BANG GIA

SACH GIAO KHO L Lk i

Tén sach Gia bia

Tén sach Gla bia
o - en sac ~
(dong/cudn) (déng/cudn)
1 Nga van 11, tap mét 19.800 1 Chuyén dé hgc tip Ng van 1 1.900
Ngl van 11, tip hail
2 ? " ik 2 Chuy@n dd hoe tap Toan 11 9.900
3 Todn 11, tip mot 16.200
3 Chuyén d8 hoc tép Vatli 1 7.800
4 Toan 11, tap hai 13.900
dé hoc tip Hod hoc 11 7.300
5 vatiin 14.600 4 Chuyén QcC tap Y
6 Hoa hoc 11 19.300 5 Chuyén dé hoc tap Sinh hoc 11 9.000
7 Sinh hoc 11 23100 6 Chuyén dé hoc tap Lich sit 11 8.000 !
8 Lich sit 11 12300 7 Chuyén dé hoc tap Pla ll 11 8.400
° odedih 20.900 8 Chuyén a8 hoc tap Am nhac 11 9.000
0 Am nhac 11 15.000
g 9 Chuyén dé hoc tip Mithuat 11 10.000
n Gido duc Kinh t& va Phap luat 11 18.600
Chuyén dé hoc t3p Tin hoc 11 - Bjnh huéng
12 Gido duc thé chat 11 - Bong da 13.000 10 Khoa hoc may tinh 13.000
1 11 - &
3 Glao dyc thé chat 11 - Béng chuyén 8.500 . Chuyén dé hoc t3p Tin hoc 11 - Bjnh hudng Tin hoc e
e Gido duc thé chat 11 - Béng rd 11.000 Ung dung :
13 Glao dyc thé chat 11 - Cu I6ng ? 13.000 12 Chuyén dé hoc tip Céng nghé 11 - Cd khi 10.000
6 C€éng nghé 11 - Cd khi ‘ 18.700

13 Chuyén dé hoc tip Céng nghé 11 - Chin nuai 10.000
7 Céng nghé 11 - Chin nudl ‘ 18.000

4| Chuyéndé hoc tap Gldo dyc Kinh t& va Phap lugt 11 10.000

8 Tin hoc 11 - Binh hudng Tin hec ing dung 19.000
3 Tin hec 11 - Pinh hudng Khoa hoc mdy tinh 20.000 - — i -
20 Mi thuat 11 - Thiét k& mi thuit da phuong 6.000 —

tién !
2 Mi thudt 11 - Thi&t k& d3 hoa f 6.000
2 MI thujt 11 - Thiét k& thai trang 7.000
23 Mi thujt 11 - Thiét k& mi thujt San khiu, 5,060

Pign dnh
24 MI thu&t 11 - Li luan va Ljch s mi thujt [ 6.000 Tén sach ) m?\ﬁ: t?nua 4

aong/cud

2 Mi thuit 11 - Piéu khic 1 6.000
2% 1 O x (7:15n9 Anh 11 Global Success

Mi thudt 11 - Kién trac 0 OP tac xudt ban vai Pearson Education -
2 \ Téng Chi bién Hoang Van Van) i 32,500

7 MI thut 11 - Hol hoa } 6.000 | |
2 MT thu3t 11 - B6 hoa (tranh In) : 6.000 i !
e ]
29 MT thu3t 11 - Thiét k& céng nghiép | 6.000 S
Y Hoat d§ng trdl nghiém, hudng nghlép 11 | 9.000
|
0 Gido dyc Quéc phong va An ninh 11 ‘ 9.500
e——

NGU VAN (1 ‘\Vl?\TLi 11 |SINHHOC 13

<50
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BO GIAO DUC VA DAO TAO

O DUC VIEY NAM

sach ciio khon LOP 12

Khoa hoc

NAM HOC 2026 - 2027
z Hien dai

TR e Gia bia
Tén sach - b'? ; ipr Tén sach ik
1 Ng vin 12, tép mét 20.300 1 Chuyén aé hoc tip Ngi van 12 1m.900
= e el 2 Chuy@n aé hoc tap Todn 12 8.800
3 Toa tip mét .
SRS S i 3 Chuyén @8 hoc tip Vat Il 12 8.900
2 Toan 12, tap hai 1.700
4 Chuy@n d& hoc tip Héa hoc 12 7.000
s vatli12 15.200
" 11.000
& Héa hoc 12 17.900 s Chuyén dé hoc tip Sinh hoc 12
7 Sinh hoc 12 24100 6 Chuyén dé hgc tap Lich s 12 | 8.000
H Lich sif 12 13.900 7 Chuyén dé hoc tip Pja Il 12 7.900
S Blali12 21700 8 Chuyén dé hoc tip Am nhac 12 8.000
10 Am nhac 12 13.000
- 4 9 Chuyén dé hoc tip M1 thust 12 . 1.000
n Giso duc Kinh t& va Phap luat 12 17.700
10 Chuyén dé hoc t3p Gido duc Kinh t& va Phép lujt 12 8.000
12 Giao duc thé chit 12 - Bong da 15.000
- Chuyén dé hoc tip Tin hoc 12 - Pinh huéng
13 Gido dyc thé chit 12 - Bong chuyén 10.200 o 8 1 | Khoa hec may tinh 16.000
14 Giso dyc thé chit 12 - C5uléng 1100 5 -
d 12 Chuyén dé hoc tap Tin hgc 12 - Bjnh hudng s
15 Gio dyc thé chst 12 - Béng r8 13.000 | Tin hec tng dung 16.800
3 € Céng nghé 12 - Lém nghi¢p - Thuy sn 20.000 13 | Chuyén dé hoc tip Céng nghé 12 - Céng nghé
. 4 Lam nghiép - Thiy san 9.000
17 Céng nghé 12 - Céng nghé Dign - Dign tu 19.800
Chuy@n dé hec tip Cang nghg 12 = €&
- 22.0 9 ng ong ngh
X 12 Tin hoc 12 - inh hudng Khoa hoc may tinh 00 14 | oién-Dignti $ g ngh§ 2,000
13 Tin hoc 12 - Binh huéng Tin hoc (ng dyng 19.500 = e
20 ™I thudt 12 - D6 hoy (tranh In) 6.000
21 MT thubt 12 - HSl hoy 6.000
22 Mi thust 12 - Thiét k& cbng nghip 6.000 SACH GIA »
IAO KH S
M1 thubt 12 - Thist k& ml thujt da phuong OA TIENG ANH
23 6.000
tign
24 Ml m;‘n‘n 12 - Thi6t k& mi thudt S&n kh&u, 6.000 v
©Olén Tén sach
25 MI thujt 12 - Thiét k& thol trang 6.000
Ti¢ng Anh 12 Global Success
26 MI thujt 12 - Thigt k& a8 hop 6.000 1 (%‘Jp T it B vl Paantes: Bikasibio < o
27 MTthudt12 - L lugn vb Lich sir mi thut 6.000 Téng Chii bién Hodng Van Van) :
28 MI thut 12 - Dléu khic 6.000 | )
1 e d
29 M1 thut 12 - Kién tric 6.000
z0 Hogt adng trdl nghi§m, huéng nghigp 12 12100
n Gléo dyc Qubc phong vb An ninh 12 j 11.000 CONGNGHE (12
i 1 2 ? ‘
[ - o | uo»\uoc 12 l _‘n

nh
[TINHOC 12 , SINHHoe » = .12

- =~
DIALI 3 3 P
LNl &w Teng| &
! I [
TOAN 12 | TOAN 12 | NGUVAN 12 | NGU VAN @@ AMNHAC 43

| [ ~ ’
| | - ,,._

J‘ d
\“.\ i 72 )

[

1 i | T—

. Phuc vu nam hoc 2026-202
7,
LUU Y theo bang gid ndy théng nh NXBGDVN ap dung murc gia bia

at trong toan quoc.

TTTT cap ngay 19.11.2020; Ma s6: 8BT5M26
In tai Xi nghlep Ban do 1 - BQP it

Giay phép XB s6 534/GP-B

hang 5 nam 2026

In xong va nop luu chiéu t Hai muoi hai nghin déng
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