LOI GIAI BE THI CHON HSG BINH THUAN
NAM HOC 2023-2024

Pham Minh Tri- cuu HS THPT chuyén Tran Hung Dao
1. DPébai
Bai 1:
a) Cho ham sb da thirc f(x) c6 bang bién thién nhu bén duéi:

Biétrang f(—=3) +1 < 0; f(3) — 3 > 0. Pit g(x) = f(3x) ,[rzllqi(]g(x) =
g(x1); [rpli_rll]g(x) = g(xz). Tinhx; —x;,

b) Chohamsby = %x5 — §x3 —(m—-Dx+ % Tim m dé ham s6 c6 ding hai diém
cuc tri trén (—2; 3).

Bai 2:

a) Giai phuong trinh: Vx + 2 +V5x = v3x + 6 + V/3x — 4
b) Giai bt phuong trinh:

x— VX -5
3 >1
S—V2(x2-3x+4)
AV S6 32 Ma = 2. — un_, 2023 *
Bai 3: Cho day so (u,) thoamanul—2,un+1—2024+2024un, €eN

a) Chtng minh u,, > 1Vvn € N* va day (u,) ting.
b) Pitv, = —=— Ching minh vy + v, + -+ v, < 2024 Vn € N*

Un41—1

Bai 4: Cho tam giac ABC ndi tiép duong tron (0) ¢6 AB < AC. D 1a diém nam trén cung
nhé BC (D khéc B, C) va DB < DC. Goi E, F lan luot 12 hinh chiéu caa D 1én dudng
thang BC, AC.



a) Chang minh rang: BAD = EFD.
b) Goi H,K lan luot 1a trung diém cua AB; EF. Chiing minh HK 1 KD.

Bai 5: Cho tap hop X ¢6 hitu han cac phan tir. Goi Ay; Ay; As; ...; Ao 1a Cac tap hop con
cua X va |4;| > l)z(—l,i =1,2,3, ...,100. Ching minh rang: ton tai mot tap hop con A cua X
saocho |[A|<6VvalAnA4;| =1, i=123,..,100.

. Loi giai
Bai 1:
a) Cho ham sb da thirc f(x) c6 bang bién thién nhu bén duéi:

Biétrang f(—=3) +1 < 0; f(3) — 3 > 0. Pit g(x) = f(3x) ,[rpf}i(]g(x) =
g(x1); [r_nli'rll]g(x) = g(x). Tinhx; — x,

b) Chohamsby = %x5 — §x3 —(m—-Dx+ 1—71 Tim m dé ham s c6 ding hai diém
cuc tri trén (—2; 3).

)

1al
a) Dua vao bang bién thién, ta duoc: f'(=1) = 0; f"(=1) < 0; f'(1) = 0; f""(1) > 0
Xét ham sé g(x) = f(3x) trén [—1; 1] ta co:

g'(x) =3f'"(3x) Vx € [-1;1]
Vi [rplegﬁg(x) = g(x1); [r_nli;rll]g(x) = g(xz) nén g'(x;) = 0; g'(xz) = 0 hodc
X1; % € {1; —1}.
Ta co:

gx) =0 [fBx)]'=0
= 3f'Bx) =0
= f'(3x) =0



b)

.
3 = —1 x=-3 (nhan)

=
sx=1 X = % (nhan)
Ta co:
g(1) =f(3)>3
gD =f(=3)<-1

g(%) = f(1) = -1

g (—%) =f(-1) =3
Vay taduge max g(x) = g(xy) = g(1); min g(x) = g(xz) = g(=1) hay x, =
Lx,=—1=x; —x, = 2.
Xéthamsé y = %xs - §x3 —(m-Dx+ %trén R, ta co:
y =x*-2x2-(m-1)=x*-1)2-mVx€eR
Dé ham sb ¢o cuc tri thi phuong trinh y’ = 0 ¢6 nghiém hay m > 0
Truong hop 1: m = 0. Phuong trinh ¢6 cac nghiém kép y = +1 (loai)
Trudng hop 2: m = 1. Phuong trinh ¢6 cac nghiém x = 0 (kép); x = +v2 (don) va
—2 < —VJ2 <2 < 3.Dod6m = 1 thoa ycbt
Truong hop 3: m > 1. Pat t = x? (t > 0). Phuong trinh viét lai thanh:
t?—2t—-m+1=0

Phuong trinh nay c6 hai nghiém t; > 0 (nhan);t, < 0 loai). Vay trong truong hop
nay, ta nhan duoc hai diém cuc tri caa ham s 1a —/t; va v/&;. Dé hai diém cuc tri
nay thoaychtthi0 <t; <2=0<t; <4
Vay ta di tim diéu kién ctia m dé phuong trinh t> — 2t —m + 1 = 0 ¢6 hai nghiém
ti, ty thoaméint, <0< t; <4

= (t; — 4)(t, — 4) >0

Sttty — 4ty +t,)+16 >0

S -m+1—-424+16>0

S -m+9>0

&m<9
Ddi chiéu diéu kién ta dugc 1 < m < 9.
Truong hop 4:0 < m < 1. Khi d6 phuong trinh t2 — 2t —m + 1 = 0 c6 hai nghiém
duong 0 < t; < t,. Do d6 ham s6 c6 bdn diém cuc tri 1a —E, < =t < 0 < 7 <
VE;. Khi d6 dé ham s c6 dung hai diém cuc tri thoa man yéu cau bai toan thi co thé
Xay ra ba truong hop sau:
Thl’: =2 < —/t; < —/t; < 0 < 3 < /t; <+t;
Khi d6, do 3 < v/T; < /T nént; +t, > 9 + 9 = 18 > 2(mau thuan dinh ly Viete)
Th2’:—/t, < =2 < —/t; < 0 <+ft; <3 <+/t,
Khi d6, do /T, > 3 nént, +t; > 9+ t; > 2 (mau thuan dinh ly Viete)
Th3’: —/t; < —t; < =2 <0 <+/t; <+t; <3

Khi @6, ta duoc 4 < t; < t, <9 hay t; +t, > 2 (mau thuan dinh ly Viete)



Vay tir cac truong hop trén, taduoc 1 <m < 9

Bai 2:
a) Giai phuong trinh: Vx + 2 +V5x =v3x + 6 +/3x — 4
b) Giai bat phwong trinh:

x—\/z—%
3 >1
5—v2(x2 =3x+4)

Giai
a) Diéu kién: x > %
Binh phuong hai vé ctia phuong trinh, ta dugc:
6x + 2 + 24/5x% + 10x = 6x + 2 + 2/9x2 + 6x — 24
& 5x% 4+ 10x = 9x2 + 6x — 24
S 4x?2—4x—24=0
S4x+2)(x—-3)=0
x+2=0(:>[x=—2(loai)
x—3=0 x = 3 (nhan)
Vay x = 3 la nghiém duy nhat cia phuong trinh.
b) Diéu kién: x > 0. Bat phwong trinh viét lai:
x—Vx—2+/2(x2 —3x +4) -

%—\/2(x2—3x+4)

=|

Do ; —J2(x2—3x+4) < %— \/z < 0 nén bat phuong trinh trong dwong:

x—Vx—2++/2(x2-3x+4) <0(1)
Ta di chang minh x —vx — 2 +/2(x2 —=3x + 4) > 0 (2)
& J2(x2-3x+4)—Vx=22—x (3)

2x2 7x+8—2(2 7x+4)— <x2 27x+49+15)>0
X I - ‘2716 " 16

= 2x2 —6x+8>x = /2(x2 —3x +4) >x
Truong hop 1: 0 < x < 2. Khi d6 ta duoc:
Khi do:

(+#%) & 2x2 —5x +8—2/2x(x2 —3x +4) > x> —4x + 4
S x2—x+4—-22x(x2 -3x+4>0(4)

Ta co:
x2—x+4—22x(x2—3x+4)>2x?—x+4—-2x+x*—-3x+4) =0
Diu" ="xayrataix = 1
Vay (4) dung.
Truong hop 2:x > 2. Khi d6 ta dugc:




VT(3) > 0>VP(3)

Vay trong moi trudng hop, ta ludn cé (3) dung. Két hop véi (2) ta dugc ddu " =

phai xay ra hay x = 1 1a nghiém duy nhat cua bat phuong trinh.

u? 2023
~— +—u,, n€N*

Bai 3: Cho dy sb (u,,) théaman u; = 2; U1 = 2024 ' 2024

a) Chang minh u, > 1vn € N* va day (u,) tang.

Un

b) batv, =— Chuang minh v; + v, + -+ v, < 2024 Vn € N*
n+1—
Giai
2
a) Tachiu; >1=u, = 2324-'_%”1 >1
Gia str khang dinh ding dénn = k. Xétn = k + 1, ta co:

_ % 2023

Wt = 5024 T 2024

Vay theo nguyén ly quy nap, ta duwoc u,, > 1Vvn € N*
Ta cé:

uk>1

uz 2023

1
Un+1 = Un = o0 o022t ~ W = 5021
Vay u,,.q1 > u, Vn € N* hay dady (u,) tang

u,(u, —1) >0vn € N*

b) Taco:
(u, — 1)(u, + 2024)
e — 1= 2024
1 2024-( 1 1 )
= = -
Upeq —1  2025\u, — 1 u, + 2024

2025 2024 2024

= = -
Ups1—1 u,—1 wu, +2024
2024 2024 2025
= = -
u, +2024 u,—1 uy,—1
2024 4 1 2025( 1 1 )
= = _
u, +2024 u,—1 U, —1 up1—1
2025u, 2025( 1 )
= = _
(u, +2024)(u, — 1) Up,—1 Uy —1
U, 1 1
= = —
(u, +2024)(u, — 1) u,—1 u,q;—1
U, 1 1
= = —
uz +2023u, —2024 u,—1 u,;;—1
U, 1 1
= = —
2024u,,, — 2024 u, —1 gy, —1
1 1
= = 2024( - )
Vn Uy —1 U —1



Vﬁ?lyvl+vz+173+~-+vn=2024(u1 SN SIS ! 4 1 4

1—1 uz—l uz—l u3—1 U3—1 U4—1
) =2024(1-

1 1 1

(un_l)_-un+1_1
Bai 4: Cho tam giac ABC ndi tiép duong tron (0) ¢6 AB < AC. D 1a diém nam trén cung
nhé BC (D khéc B, C) va DB < DC. Goi E, F lan luot 12 hinh chiéu caa D 1én dudng
thang BC, AC.

.t ) < 2024 ¥n € N* (dpem)

Un+1

a) Chang minh rang: BAD = EFD.
b) Goi H,K lan luot 1a trung diém cua AB; EF. Chiing minh HK 1 KD.

Giai

D

a) Do DEC = DFC = 90° nén ti giac DEFC ndi tiép.
Vivay EFD = ECD = BCD = BAD

b) Do EDF = ECF = BCA = BDA; DFE = DAB nén ADEF~ADBA (g. g)
Khi d6 ta duoc:

bE_ P _ X DER = DBR

DB BA BH’ B
Hay ADEK~ADBH (c.g.c) = % = % % = %; EDK = BDH = KDH =
EDB. Vay ADEB~ADKH (c. g.c) hay DKH = DEB = 90° = HK L KD (dpcm).



Bai 5: Cho tap hop X ¢6 hitu han cac phan tir. Goi Ay; Ay; As; ...; Ao 12 CaC tap hop con
cua X va |4;| > 'i—',i =1,2,3,...,100. Ching minh rang: ton tai mot tap hop con A cua X
saocho |[A|<6valAnA;)| =1 i=123,..,100.

Giai

Dit |X| = n. Khi d6, tong tat ca sé luong phan tir ciia 100 tap nay ludn 16n hon 50n. Do
do, ton tai phan tir a nam trong X va nam trong it nhat 51 tap hop trong 100 tap nay.

Xét 49 tap hop con lai, do 49 tap hop ndy c6 tong s6 phan tir 16n hon 497" > 24n nén ton
tai phan tir b nam trong X va nam trong it nhat 25 tap hop trong 49 tap nay.

Xét 24 tap hop con lai, tdng s6 phan tir caa 24 tap nay 16n hon 12n nén ton tai phan te ¢
nam trong X va nam trong it nhat 13 tap hop trong 24 tap nay.

Xét 11 tap hop con lai, tong sé phan tir caa 11 tap nay 16n hon %n > 5n nén ton tai
phan tr d nam trong X sao cho d nam trong it nhat 6 tap hop trong 11 tap nay.

Xét 5 tap con lai, bang l4p luan twong tu, ludn tim duoc phan tir e nam trong X thoa man
e nam trong it nhat 3 tap hop trong 5 tap nay.

Xét hai tap hop cubi ciing, luén c6 mot phan tir £ nam trong X ddng thoi nam trong hai
tap nay.

Vay A = {a; b; c; d; e; f} 1a tap can tim.



