NHOM TOAN VDC&HSG THPT BAT PHUONG TRINH MU VA LOGARIT- VD_VDC

GIAI BPT MU BANG PHUONG PHAP HAM SO - PANH GIA
(KHONG CH*A THAM S0)

+ Nhac lai kién thirc cii :
> Pao ham: (a" )' =u'a".Ina
> Néuhamsé f dong bién trén khoang D thi Vx,yeD: f(x)> f(y) e x>y
> Néuham s6 f nghich bién trén khoang D thi Vx,yeD: f(x)> f(y) <= x<y

+ Buwdc 1:Pat diéu kién caa bpt (néu cd)
+ Bwdc 2 : Cac phwong phap giai

PHUONG PHAP

» Phwong phap 1 : Dung tinh don diéu cia ham so
» Phwong phap 2 : Dung phwong phap doé thi ham sé
» Phwong phap 3 : Panh gia

Cau 1.

Cau 2.

C6 bao nhiéu gid tri nguyén cua x thoa min bit phuong trinh 3% 2 + (x2 — 25).4“202' <1
A. 10. B.11. C. 8. D. 9.
Loi gidi
Chon B
Xét bat phuong trinh 37 +(x” - 25) 4" <1(1)
Taco: 4% >0,vxeR
THI: Xét x*—25=0<> x =15 tacod VT (1)=1<1 (Pung) nén bpt (1) c6 nghiém x =+5
x<-=5

TH2: Xét x2—25>0<:>{
x>5

Ta c6 el VT (1)>1 nén bpt (1) vo nghié
a co = > 1 nen 0 ngniem.
(xz _25)'4x+2021 >0 p v ghie

TH3: Xét x> —25<0< -5<x<5

race 2 <= ¥T(1)<1 nénbpt (1) cé nghiém —5 <x <5
aco = <1 nen Cco nghiecm —><x<
(x*=25).4" <0 P e *

Vay nghiém ctia bpt da cho 1a x €[-5;5].

Vi x nguyén nén x e {+5;+4;+3;42;+1;0} ¢6 11 gia tri

_Ax+l N
Giai bt phuong trinh > 10 1 ta duoc tap nghiém S =(a;b). Tinh gid tri cua biéu thirc
x x—
P=10b-3a
A. P=5. B. P=4. C.P=2. D. P=0.
Loi gidi
Chon A

Diu kién x = 0;x = %(*)
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Cau 3.

(x>0 (x>0
—6(1
. 6_3M>210x1 3m<ix f()
Vi didu kién (*), ta co: ——— > = e e
X 2x-1 x<0 x<0
—6(2
o3 o 108 |75 26-6(2)
i 2x—1 i 2x—1
. \ , \ aX L o \ J4 x4l oA 2x—-6
Goi (C) va (H) theo thir tw 1a d6 thi cia hamso y =g(x)=3""va y= f(x)= Y
x_
Uy =3t
'1 x
12
Dua vao db thi, ta co: hé bpt (1) c6 nghiém O<x<% ; hé bpt (2) v6 nghiém.
Vay tap nghiém cua bpt da cho 1a S:(O;%j suy ra a:O;b=% nén P=10b-3a=5.
l—x_
Tap nghiém cuia bat phuong trinh % >0 la
A. [0:1]. B. (0;1]. C. (-10]. D. (0;2].
Loi giai
Chon B
Piéu kién: 2" ~1£20 < x#0.
’ \ 4 1-x 2 , , 2ln2
Xéthamso f(x)=2 —2x+1=—2x+1+2—x co f'(x)=—2- > <0, Vx.

Do d6 ham sb nay nghich bién trén R .
Vay 27 -2x+1>0 f(x)> f(1) & x<l<1-x>0 ticla f(x) cing ddu véi 1-x.

Xéthamsé g(x)=2"-1 ¢c6 g'(x)=2"In2>0,Vx. Do d6 ham sb nay dong bién trén R.
Viy 2°-1>0¢ g(x)>0< x>0 ticla g(x) cing ddu véi x.
. N
Suy ra bat phuong trinh da cho twong duong véi 50 0<x<l.
x

Vay tap nghiém cia BPT 1a S =(0;1].

Bét phuong trinh 2°™ % + 3% > 4.3"""* ¢4 bao nhiéu nghiém nguyén trén [-20217;20227].

Trang 2
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NHOM TOAN VDC&HSG THPT BAT PHUONG TRINH MU VA LOGARIT- VD_VDC

Cau 5.

Cau 6.

A. 4043. B. 2021. C. 4044 . D. 2022.
Loi gidi

Chon C

Dit ¢ =sin’ x (0<¢<1) thay vao bat phuong trinh da cho ta c6

2'+37 243 <2 +%z4.3f &6 +3249 @@j +3GJ >4 (1).

2Y (1Y 2Y 2 (1Y, 1

Suy ra ham sé f(¢) nghich bién trén [0;1].

Do d6 luén co f (7)< f£(0) hay (%) +3(%) <4 (2).

t t
Tur (1) va (2) suy ra: @j +3Gj =4ot=0csin*x=0x=kr(kel)

Do 20217 < x < 20227 = —2021x < kx < 20227 < 2021 < k <2022(k € Z)

Suy ra k € {~2021;-2020;...;2021;2022}, ¢6 tat ca 4044 gia tri k

Vay bat phuong trinh c6 tat ca 4044 nghiém nguyén.

Cho ham s& f (x) =gl (2)C - 2"") . Goi S 1a tong cac gia tri xnguyén duong thoa min bat

phuong trinh f(x+22)+f( 2289]30. Tinh S?
o
A. §=36. B. §=45. C. 30. D. 8.

Chon A
Xétham sé £ (x) =2V~ 2" ¢6 tap xdc dinh D=R nén VxeR=-x<eR.

Taco: f(-x)= ¥ etox gl —f (x) nén ham s6 da cho la ham sé 1&.

5t khac ' N X N X
Mat khac f'(x)=2 An2| ——+1|-2 An2| ——-1
( ) (\/x2+1 j [\/x2+1 j
10— e | VX H L+ x T X +l-x
f(x)—2 —\/2_ In2+2 — .n2>0
x +1 Vx©+1

(Vi 415 =] =V +14x>0)

Do dé ham s0 f (x) dong bién trén R.

Tir 6 suy ra f(x+22)+f(ﬁ}£0<:>f(x+22)£—f(228Jc>f(x+22)gf(228j
x=9 x=9 9-x
? <-10
et < 228 @x +13x+30£0<:> X
x=9 x-9 -3<x<9

Viy cac s6 nguyén duong thoa man bat phwong trinh 1a
b= {1;2;3;4;5;6;7;8} =5=1+2+...+8=36.

C6 bao nhiéu cdp sé nguyén (x;y) théa man béat phuong trinh

(2x+y) 2522y (x ) <39
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A. 0. B. 1. C. 2. D. 3.
Loi gidi
Chon D

Tur (2x+y)2 25F 2y +(x—y)2 3o (2x+y)2 xe )3 +(x—y)2 —3<0(*)

=(2x+y)
bat a=(2x yz) .
b:(x—y) -3>-3

Khi d6 bat phwong trinh (*) co dang: a.2"" +b <0 < a2 +2b—b <0< a2’ <(-b).27".
Vi a>0= —-b>0 nén ta xét cac truong hop sau day:

a>-b>0
2°>27">0
0<a<-b
0<2'<2”

TH1: Néu a>-b>0= { = a.2* >(-b).2”" khong thoa man bat phuong trinh.

TH2: Néu 0<a<-b= { = a.2* <(=b).2"" thoa man bét phuong trinh.
Vay bat phuong trinh a.2* <(-b)2" ©a<-b<a+b<0
Suy ra (2x+y)2 +(x—y)2 —3SO<:>(2x+y)2 +(x—y)2 <3.

Véi gia thiét x,y € Z nén (2x+ y)2 va (x— y)2 chi c6 thé xay ra cac truong hop sau:

2x+y 0 0 0 1 -1 1 -1 1 -1
=y 0 1 -1 1 1 -1 -1 0 0
2 2
x 0 1 ! - 0 0 -= L 2
3 3 3 3 3 3
2 2
y 0 _= - _l -1 1 l l _l
3 3 3 3 3 3
Nhin | Loai Loai Loat Nhién Nhin | Loai Loai Loai

Vay co tat ca 3 cip (x; ) thoa man.
Cau7. C6 bao nhiéu sd nguyén trong doan [0;2021] thoa man bat phuong
trinh : x* =3x—-2<(3x—4).2021" " +(x* —6x+2).2021"*
A. 2016. B. 2017. C. 2020. D. 2021.
Loi giai
Chon B
Piat a=x>-6x+2, b=3x-4.
Bét phuong trinh ¢6 dang :
a+b<b2021" +a2021" < a.(1-2021") <b.(2021° ~1) (1)

THI: a =0 hodc b =0 thi nghiém ding bt phuong trinh da cho.

=3+
) o [x*-6x+2=0 | 3447
Bat phuong trinh da cho tuong voi = 4 .
3x—4=0 x=—
3
. [a>0 [2021°-1>0
TH2: Néu = = VT(1)<0; VP(1)>0.
b>0 |1-2021"<0

Z
A
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Khi d6 bat phuong trinh luén dung.

x>3+J7

. | x*=6x+2>0 [
Vay bat phuong trinh twong duong véi {;C 4x 0 o Lrs 3-V7 o x>3+4/7.
x—4>

= =
b<0 1-2021" >0

Khi d6 bat phuwong trinh lu6n dung.
Vay bat phuong trinh trong duong véi

{x2—6x+2<0 37 <x<3447

=
3x-4<0 x<E

. la<0 2021 -1<0
TH3: Néu

, |la>0 2021 -1>0
TH4: Néu

=
b<0 1-2021" >0
Truong hop nay bat phuong trinh v6 nghiém.
. |a<0 2021 -1<0

THS: Néu = .
b>0 1-2021" <0

Trudng hop nay bat phuong trinh v6 nghiém.

X >—

VT(1)<0; VP(1)>0

<:>3—\/7<x<§.

= VT(1)>0; VP(1)<0.

= VT(1)>0; VP(1)<0

4

Tir cac truong hop trén, bat phuong trinh d cho c6 tap nghiém 1a S = [3 7 3 } v, [3 +7 ; +oo)

Céc sd nguyén thoa mén bét phuong trinh 13 x e {1,6;7;...;2020;2021} .
Vy bat phuong trinh c¢6 2017 nghiém nguyén trong doan [0;2021].
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GIAI PHUONG TRINH MU BANG PHUONG PHAP PAC TRUNG
(KHONG CHU’A THAM S0O)

PHUONG PHAP
#+ Budc 1 : Bién d6i bat phwong trinh vé dang

S(a)<s(b) (f(a)>1(b):f(a)<f(b): S (a)2 1 (b)) (1)
4+ Budc 2 : Xét ham s6 y = £ (x), ching minh ham s6 luén dong bién, hogic luén nghich bién
4+ Bu6c 3 : Do ham s6y = f(x) ludn dong bién, hoic luén nghich bién suy ra

f(a)<f(b)<a<b hoic f(a)< f(b)=a>

Cau 1.  S6 nghiém nguyén cua bat phuong trinh sau 1a:

2P0 _ e g2 95x+150<0 1a
A. 4. B. 6. C.3. D.s.

— Loi giai
Ta cd 27 1370 _ 0¥ +10x-50 | 12 2524150 <0

€ 220 00 0y —15x 4100 (x7 +10x—50) <0.

Pit a=2x"—15x+100, b=x>+10x-50.

Khi d6 bt phuong trinh tré thanh: 2° -2" +a—b<0 < -2°-a>-2"-b (1).
Xéthamsd f(t)=-2"—t ¢6 f'(t)=-2'In2-1<0 v6i VteR.

Suy ra f(¢) nghich bién trén R.

Bat phuong trinh (1) < f(a)> f(b) © a<b < 2x* —15x+100 < x* +10x — 50

& xP=25x+150< 0= 10< x<15 .
Ma xeZ nén xe{11;12;13;14}.

Viy bét phuong trinh ¢4 4 nghiém nguyén.

A A B VxZ+x 8 A ‘A
Cau 2. Cho bat phuong trinh 2 +x<——./x(x+1)+3. SO0 nghiém
phuong > JX(x+1) ghié

nguyén duong cua bat phuong trinh di cho 1a
A. 0. B.3 C. 1. D. 2.

Loi gidi
Chon C

Tép xac dinh D=(—oo;—1]u[0;+oo).

Taco: 2V +x£2£x—«/x(x+l)+3<:>2m+x£23_"—\/x2 +x+3

el e x <2 43-x (1),
Xéthamsd f(t)=2'+t,c6 f'(t)=2"In2+1>0, VteR.

Véy ham sé f(¢) dong bién trén R.(l)@f(\/x2+x)£f(3—x)<:> X +x<3-x
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x<3 x<3
< _
x>0 x>0 x<-l
= = = 9
x<-1 x<-1 OSxS7
x2+xS(3—xY xSE
7

Do x nguyén duong, do d6 xe{1}.
Vay bt phwong trinh d4 cho ¢6 1 nghiém nguyén duong.
Cau3. Tapnghiém ctia bit phuong trinh 3" -5 +3(3"=5")>0 I
A. (—0;0). B. (—0;0]. C. (0;+00). D. [0;+).
Loi gii
Chgn A
Bt phuong trinh da cho twong duong véi 3% +3.3" > 5 +3.5" < £(37)> £(57).
Xéthamsd f(t)=1¢+3¢ trén khoang (0;+), tacod: f'(¢)=36>+3>0,v¢>0.

Suy ra ham s6 dong bién trén khodng (0;+).

r \ X X 4 X X 5 :
Dodétir f(37)> f(57) taco 3 >3 @(5] <l x<0.
(*) Thur cac gia tri la chon dwoc dap an.

Tacé: VT =3 -5 +3(3"-5")
Thir voi x =0 duge VT =0 = x =0 khong thoéa man bat phuong trinh. Do d6 loai B va D.
Thir voi x =1 dugc VT =—-104 = x =1 khong théa man bat phuong trinh. Do d6 loai C.
Vay con lai dap an ding 1a A.
Caud. C6 bao nhitu sd nguyén xe(-2021;2022) théa man bat phuong trinh
26X _24x _23x +22x _2x+2 _3 < 0
A. 2021. B. 2020. C. 2022. D. 2019.
Loi gidi
Chgn A
Bét phuong trinh di cho tuong duong véi
27 +3.27 4327 +1-(27 4227 +1)43.(2 +1) > (27 ) —(227) +3.2
o (2 +1) —(27 1) #3.(27+1) > (27) —(27) #3227 & £ (27+1)> £(27).
Xétham so f(¢)=¢ 1" +3¢ trén khoang (0;+00), ta c: f'(¢)=3¢>—2¢+3>0, V¢>0.

Suy ra ham sé dong bién trén khoang (0;+0).

Dodétir f(27+1)> f(27) <2 +1>2" @22"—2X—1<0@#<2x < 1+2‘/§
<:>x<10g2(1+2\/§Jz0,69.

Ma x (-2021;2022) va xeZ néntaco x e {-2020;-2019;...;0}.

Vay c¢6 2021 sd nguyén x théa man ycbt.

Z
A
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Cau 5. Tép nghiém cua bt phuong trinh ;% +5% —5% -5°-2>01a
x>log 2 x>log;2
A. O<x<log,2. B. 0<x<log,2. C. . D. .
x<0 x<0
Loi giai

Chon C
Bét phuong trinh di cho tuong duong véi

2 ) , 2

—+5" ] -| —=+5"[>3"-3 —+5" 3).
(5x+ j (5x+ j> <:>f(5x+ j>f()
Xéthamsé f(t)=¢"—t trén khoang (2\/§;+oo>,ta co: f’(t)=2t—1>0,Vt>2\/§ )

Suy ra ham sé dong bién trén khoang (2\/5 ; —i—oo) .

o2 2 . 5<1  [x<0
Do do6 tir f 5—x+5" >f(3)<:>5—x+5’“>3<:>5"—3.5X+2>Oc>

=
52 x>log,2

(*) Cdch 2: Pé xudt béi GVPB2

2
Bit phuong trinh di cho twong duong véi [5% + 5)‘) —(5% +5° j -6>0

2 . ’ N 5" <1 x<0
<:>5—x+5 >3 57 -35+2>0

=
552 x>log,2

Cau 6. Phuong trinh 2021V2"%2 _2021"" = x—v2x> =8 —1 ¢6 nghiém duy nhit x=a++b Vi
a,beZ . Tinh b—a.
A. 9. B. -11. C. 11. D. 9.
Loi giai
Chon C

A x<—
bicu kién: 2x* —820@[
X2

20217752 220217 = x —\2x° =8 —1 202172 127 =8 +2=2021" + x +1 (1)
Xétham sd f(1)=2021'+¢.Co f'(¢)=2021'In2021+1>0, V¢ = ham s6 dong bién trén R.

Khido (1) f(V26° =8+2)= /(x+1)

x2>1

<:>x=—1+\/ﬁ.

V2 -8+2=x+l1 ,
2x"=8=x"-2x+1

Dod6 a=-1, b=10=b—-a=11.

2 2

Cau7. Tim sb nghiém cua phuong trinh 7™ * — 7 * = cos 2x trong khoang (0;107).
A 19. B. 15. C. 20. D.17.
Loi gidi
Chon C
.2 2 -2 2 . -2 . 2
- =cos2x & M =2 =cos’ x—sin’ x & 77" +sin’ x =7 F +cos’ x .

Xéthamsd f(t)=7"+t ¢6 f'(t)=x"Inz+1>0,V¢ e R = ham sb dong bién trén R.
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Khi dé (1)<:>f(sin2x):f(cos2 )<:>s1n X =c0s" X =>cos82x = O:x—%+k7”

Két hop v6i x (0;107) suyra 0< 4+k7<107r<:>—%<k<%

k e Z= k €{0;1;2;...;19} . Vay phuong trinh ¢6 20 nghiém.
Cau8. C6 bao nhiéu cip sb nguyén (x;y) théaman 0< y <2021 va
20217 +x% =2021" + y—1.
A. 45. B. 89. C. 11. D. 20.
Loi giai
Chon B
2021 4+ 5% 220217 + y 16 20217 +x2 +1=2021 +y (1).
Xétham sd f(1)=2021'+¢.C6 f'(¢)=2021'In2021+1>0, V¢ = ham s6 dong bién trén R.
Khidé (1)< f(x* +1)=f(y) © y=x"+1
Ta co voi x nguyén thi y nguyén. Ma 0< y<2021=0<x" +1<2021= —44 < x < 44,
Vay ¢6 89 bo (x;y) nguyén thoa man.

2

Cau 9. Tim sé nghiém nguyén cua bat phuong trinh 27 4 2x <27 —xP 43,
A. 5. B. 6. C.7. D. 8.
Loi giai
Chon A

Taco 2" +2x <2~ 43 2" 4 X +x <2 +3-x ().
Xéthamsd f(t)=2'+t,teR,c6 f'(t)=2"In2+1>0, V¢eR.
Véay ham s6 f(¢) dong bién trén R.

Ta co (1)<:>f(x2+x)£f(3—x)<:>x2+x£3—x<:>—3£x£l.

Vay co6 5 gia tri nguyén cia x thdéa man ycbt.
Cau 10. Tong tit ca cac nghiém nguyén duwong nhé hon 6 cia bat phuong trinh:

27 -8 —34"+23"-52-3>0 Ia
A. 15. B. 12. C. 13. D. 19.
Loi giai
Chon A
Tacd 27" —8"—3.4"+2.3" =52 =320 27" +2.3" 2 (8" +3.4" +3.2" +1)+2(2" +1)
o (3) +23 2 (27 +1) +2(2 +1) (1).
Xéthamso f(t)=¢ +2¢ trén R taco
f(t)=3"+2>0, VteR. Vayhamsd f(¢)=¢ +2¢ dongbién trén R.

Ma ()& f(3)2 (2" )@3X>2X+1@@jx+gjx31 (2).

i 20)-(2) (1) e 09-(2) nD(2) (1) <orem
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Cau 11.

Cau 12.

Cau 13.

Vay ham s6 g(x) 3

Ma (2)<:>g(x)£g(1)<:>x21

(E) +Gj nghich bién trén R .

Vay tap hop céc nghiém nguyén duong nhé hon 6 cua bat phuong trinh 1a {1, 2, 3, 4, 5} .

Tong tat ca cac nghiém nguyén duong nho hon 6 ciia bat phuong trinh: 1+2+3+4+5=15.
Tim sb nghiém nguyén duong ctia bat phuong trinh sau:

i 2—x
3x(35) —3x 1) i1s322—6n.
5

A. 2022. B. 1. C.2. D. 2021.
Loi giai

Chgn C

Theo dératacod xeZ va x>0.

1 2-x
Bét phuong trinh 3x(3/§)x —3x (%) +1>3x> —6x

1 2-x 2 _ 1 2—x 1
@(%)X—(lj 2%@(%))‘—(%) 2x—2—L<:>53X+i25x’2+x—2 (*).

5 x 3x 3x
Xéthamsd g(1)=5"+1 c6 g'(1)=5In5+1>0, tcR nénham s6 g(¢) dong bién trén R.

1 1 3-23 34243
(*) = g(—jkg(x—Z)<:>—2x—2<:>3x2—6x—1S0<:> x<
3x 3x 3 3

Theodératacé xeZ va x>0 nén xe{l;2} tirc 2 nghiém nguyén duong tir bpt trén

IA

Tim s6 nghiém nguyén thudc [-2021;2022] cua bat phuong trinh

202291 _ 20227 +32x-14+x —6x>+15x-11<0
A. 2024 . B. 2023. C. 2021. D. 2022.
Loi gidi
Chon B
Tir gia thiét ta c6 bat phwong trinh twong duong véi:
2022971 0227 +32x—-14+x>—6x" +15x-11<0

20227 L ox 143 2x—1 <2022 —x3 +6x% —13x+10

@2022%+(%/2x—1)3 +2x—1<2022"" +(2-x) +2-x (1).

Xétham s6 f(t)=2022"+£ +t = f'(¢t)=2022"1n2022+3¢* +1>0,V¢ = f(¢)la ham dong
bién trén R. Tir (1)tacé f(2x—1)< f(2-x) & Y2xr-1<2-x & 2x—1<8-12x+6x" -’
©x’=6x" +14x-9<0 < (x—1)(x* ~5x+9) <0< x<1

Vi x nguyén va x €[-2021;2022] = -2021<x<1 nén cd 2023 gia tri nguyén ciia x.

C6 bao nhiéu gia tri nguyén cua tham sé m [-2021;2021] dé moi

déu la

Tt _stldon (o oY <x(x-3Y -2 (1)

nghiém cta bt phuong trinh 52
nghiém cua bat phuong trinh x* —(m—2)x—2m+4<0 (2).
A. 2019. B. 2020. C. 2021. D. 2018.
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Cau 14.

Loi giai
Chon A

srelies gl (o gy <x(x-3) -2 (1),
Piéu kién —1< x <3.

(1) e 572 st 30 60

3(2x+\/—x2+2x+3) 3(4+\/—x2+2x+3)
S54+m+

5 5 (*)-

Xét ham s6 f(t)=5t+%t, teR:f’(t)=5t.ln5+%>O, vVteR.

o 52x+\/ —x?42x+3 +

= Ham s6 dong bién trén R .

(*)<:>f(2x+\/—x2+2x+3)£f(4+\/—x2 +2x+3)
S2x4+V-x2 +2x+3<4+/-x*+2x+3 = -1<x<2.

Theo yéu cau bai toan thi x* —(m—2)x-2m+4<0,Vxe[-1;2]

2 2
@mZM,Vxe[—lﬂ]:mZ max [M]
x+2 xe[-1;2] x+2
2 2 =0e|-12
Dit g(x):w.Tacé g’(x):x +4)§: x=0¢e[-12] .
x+2 (x+2) x=—4¢[-1;2]

2
g(_l):3; g(O):2; g(2)=3, suy ra xgﬁﬁ](%j:&

=m>3,vi me[-2021;2021] = 3<m <2021. Vay c¢6 2019 gia tri nguyén cta tham s m .
Cé bao nhiéu cdp nghiém nguyén (x;») théa man bat phuong trinh

(?ax—y)2 3OS g 2 0y — 3t 9

A. 8. B. 6. C.5.
Loi giai

IS
\O

Chon D

Tir (3x—y) 392 <42 4 2y -yt e (Bx—y) 3O <4 (x—y) (),

bt {a —(3x-y) 20
b=(x-y) —4>—4

Via>0=-b>0.Xéthamsd f(¢)=t3", te[0;+0) c6 f'(t)=3 +13"In3>0, V¢ €[0;+x)

Suyra f(a)< f(-b)=a<-bsa+b<0.

khi d6 (*) dua vé: a.3""" <-b < a3 <(-b).37.

Suy ra (3x—y)2 +(x—y)2 —4SO<:>(3x—y)2 +(x—y)2 <4,
Véi gia thiét x, y 1a cdc s6 nguyén nén (3x— y)2 va (x— y)2 déu nguyén nén chi co thé xay ra

cac truong hop sau:
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3x-y | 0 0 1 0 -1 | 1 -1 | -1 | 1 210
x=y [ 0 1 0 -1 | 0 1| -1 |1 | - 2 1 0 | =2
x O L e o T T i e
2 | 2 2 2
y o [ 2] L2 L a2
2 | 2 2 2

Vay c6 tat ca 9 cip nghiém théa man.
Cau 15. Tinh tong cac nghiém nguyén duong cua bat phuong trinh sau
57 4 2x% —4x -6 < 25"

A. 6. B. 5. C. 3. D. 7.
Chon A

Taco 57 +2x" —4x-6<25" < 57 42(x* +1) < 5D 1 4(x+2) (¥).
Xéthamsd f(1)=5"+2t.

TXD: D=R.

f'(1)=5I5+2>0 véi VieR = f(t) 1a ham s6 dong bién trén (—o0;+o0).
(*)<:>f(x2+1)£f(2(x+2))<:>x2+1£2(x+2)<:>x2—2x—3£0 & -1<x<3.
Ma xeZ nén x e {-1;0;1;2;3}.

Vay tong cac nghiém nguyén duong ctia phuong trinh di cho bang 6.

Céu 16. Haiy xac dinh s nghiém nguyén am cua bat phuong trinh sau:

9.3 37 _3¥10 4 932 8x <30

A. 2. B. 3. C.6. D. 9.
Loi gidi

Chon A

Ta cod

9.3" 7 37104 2x* ~8x <30 < 37 T 42(x* =3x=5) <370 +2(x+10) (¥).
Xéthamso f(1)=3"+2¢.
TXD D=R.
f'(1)=3'In3+2>0,VteR.= f(¢) 1a ham s dong bién trén R.
(*) & f(x*-3x=5)< f(x+10)= x* -3x-5<x+10 = 2-19 <x<2+19.
= xe{-2;-1;0;...;5;6}.
S6 nghiém nguyén 4m cua bat phuong trinh di cho 14 2.
Cau 17. Tich cua nghiém nguyén am Ién nhat va nghiém nguyén dwong nho nhét ciia bat phuong trinh
47 125> —4x—6>16" bing bao nhiéu?
A. -8. B. 3. C. 3. D. 2.
Loi giai
Chon A
Tacod 4" +2x7 —4x—6>16"7 < 47+ 2(x* +1) > 47 +2(2x +4) (1).
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Xétham sd f(t)=4"+2¢.
TXb D=R.
f'(t)=4"1n4+2>0,Y¢eR = f(¢) dong bién trén R.
5 5 5 x<-1
(1)<:>f(x +1)>f(2x+4)<:>x +1>2x+4 o x*-2x-3>0 -
x>

Do d6 nghiém nguyén am 16n nhét 1a —2 va nghiém nguyén duong nho nhat 1a 4 . Tich cia

chung bang —8 .
Caul8. Goi S la tap hop tit ca cac gid tri nguyén cia x théoa min bit phuong trinh

x° —5x+2‘

202 l‘

—2021° + |x2 —5x+ 2| <5x+2. Tong cac phan tir cia S bang
A. 55. B. 5. C.6. D. 25.
Loi giai
Chon A
Ta c6
2021 Zo0015 4 | —5x+2| <5x+2
20217 [ = 5x+2| < 20217 4+ 5x+2 (1),

Xétham sb f(£)=2021 +¢= f'(¢)=2021"In2021+1>0, V¢ R.
= f(¢)1a ham dong bién trén R.

Tar (1) taco f(|x —5x+2])< f(5x+2) & [x* —5x+2 <5x+2

5x+220 xZ—g 2
S X =5x+2<5x+2 &4 ° & xz_g < xe[0;10].
X’ =5x+2>-5x-2 ¥ o=t xe[0;10]
X’ +4>0
5x+2>0 X2-3
o1 55425542 o -10x<0e, " 5 <0<x<I0.
¥ —5x+2>-5x-2 x> +4>0 0<x<10

Yéu cau cua bai toan x e Z :>S:{0;1;2;3;4;5;6;7;8;9;10}.
Viy téng cac phan tir ctia S bang 0+1+2+3+4+5+6+7+8+9+10=55.

Caul9. Goi S la tap hop tit ca cac gid tri nguyén cia x théoa min bit phuong trinh

2P0 ol o /X —3x—10 < 2x—4 . S6 phan tit ciia S bing

A. 9. B. 5. C. 4. D. 15.
Loi giai

Chon A

Taco 2V 3310 _ox1 o /32 3% 10 <2x—4

o0 L 2 3 10 <2 4 x—2 (1),
Xéthamsd f(¢)=2'+t co f'(t)=2"In2+1<0 v6i VteR.

Z
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Suy ra f(¢) dong bién trén R .

Bat phuong trinh (1) <:>f(\/x2—3x—10)<f(x—2)<:>\/x2—3x—10 <x-2

x<=2
x> =3x-10>0 x=>5
=S<x-2>0 Sax>2 o©5<x<14

X -3x-10<(x-2)" [¥<l4

Ma xeZ nén §=1{5;6;7;8;9;10;11;12;13}.Vay s6 phan tir ciia S bang 9.

X —6x-4

Cau20. Biét rang bit phuong trinh 4x’-3x*-2 ¥ <24x+32 o6 tip nghiém la
S= (a;b+%/2+%/2), véi a,b,c,d € Q. Tinh gid tri cta biéu thic T = 4abed .

A.T=75. B. T=80. C. T=81. D. T=82.
Loi gidi

Chgn C

Taco V4x' -3x =[x’ (4x-3).

Bét phuong trinh di cho xac dinh v6i moi x > % .

Véi diéu kién xac dinh trén, bat phuong trinh da cho twong dwong véi
24x+16

/4x—3~2xa_"62x_4<8(3x+4j@m,(</§)4x_xz<(</§)12(3x+4]

X X

9x2+24x+16 3x+4]2

() <2 ) T v (1) <2 e

X X

2

Xeétham s f(1)=1(42) . vsi 120.

Taco f'(1)=(42) +%t2((‘/§)t In2>0, V£>0 nén £(¢) 1a ham s6 ddng bién trén (0;+c0).

Do do
E ()2 (w22

2

2
<:>«/4x—3<3x+4<:>4x—3<w (doxzij
X X

& 4x’-12x" -24x-16<0

S22 -6 —12x-8<0=3x° <X +6x* +12x+8

<:>3x3<(x+2)3<:>%/§x<x+2<:>x< 2 o x<1+3B+3.

-1

Két hop voi diéu kién xac dinh, phuong trinh da cho c6 nghiém S = {%, 1+ i/g + %/5 J .

Suy ra a:%, b=1,c¢c=3,d=9.Dodo6 T =4abcd =81.
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—x>+16x>—48x+36

Cau 21. Bt phuong trinh xv/x+1 S(Zx—?;).2 * c6 tap nghiém S =[a;b+cﬁ] véi
a,b,c,d €7 va ¢ #1. Tinh gia trj cta biéu thic S=a+b+c+d.
A.17. B. 16. C. 15. D. 18.
Loi giai
Chon A

Piéu kién: x>—-1va x#0. Ta co:
x> +16x% —48x+36
xﬁ£(2x—3).2 x
163482436
& 2xx+1<(4x-6)2 ¥
(4x-6)

& 2Jx+12" <(4x-6)2 © (%)

> TH-1: x >0 : dé bat phuong trinh (*) c6 nghiém thi 4x—6>0<:>x>%.

Khi d6: (*) < Vx+1 P (4)( 6) 2(“ 6).

x
Xéthamsé f(¢)= 12" véit>0.
Taco f'(t)=2" +2¢*-2" -In2> 0,V >0.
Véy f(¢) la ham dong bién trén (0;+00), tir bt phuong trinh ta c6

f(\/—)<f(4x 6}@ 46

X

& xx+1<4x-6 x* (x+1)<16x° —48x+36

xS6—2\/g

< xX—15x2 +48x-36<0 < (x=3)(x*-12x+12)<0 <=
(=3 ) [33x36+2J€

Két hop véi didu kién x > % suy ra TH-1 c6 nghiém la: 3<x <6+26.

j 4x(7

» TH-2: -1<x<0: (*) = vx+1 2 (

@f(m)zf[@cx— j L 4x—6

16x* —48x+36
<~

2
X

S x+l> x*(x+1)>16x" —48x+36

6-246 <x<3
©x’ -15x" +48x-3620 < (x—3)(x* - 12x+12) <0 .
x>6+26
Két hop voi diéu kién —1< x <0 suy ra TH-2 v6 nghiém.
Vay tap nghiém ciia bat phuong trinh 13 S = [3;6 +246 ]

Suyraa=3,¢c=2,b=d=6.Dod6 a+b+c+d=17.
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Cau 22.

Cau 23.

C6 bao nhiéu gia tri nguyén duong cia tham s m nho hon 2018 d&é phuong trinh
m+~m+2° >2* c6 nghiém thuc?
A. 2017. B. 2018. C. 2016. D. 2015.

Loi gidi
Chon A
m+m+2° >2% c>(m+2")+\/m+2x > 2% +2% (1)
Taco Vm+2" >0, 2" >0. Xét ham déc trung f(¢1)=¢>+¢ trén [0;+00).
f'(t)=2t+1=0, Vi €[0;+0)
= f(f) ddng bién trén khoang [0;+e0) do do (1) < f(\/m+2")> f(2) o Jme2r > 20

Sm>2"-2".Pita=2",a>0.Taco < m>g(a ):az—a
1

(£

Bit phuong trinh di cho c6 nghiém < m > _Z ma m nguyén duong nho hon 2018 nén

me{1;2;3;...;2017} . Vay ¢6 2017 gia tri m thoa man yéu cAu bai toan.

C6 bao nhiéu s6 nguyén x sao cho ton tai s6 thuc dwong y théa man

27 <227 9

A 1. B. 2. C. 3. D. 4.

Loi giai
Tach: 277 <227 <27 <2 o+l <y—x+le P —y<—xP—x+1(%).

Yéu cau bai toan

xelZ;y>0 xeZ;y>0
< 1Y 1Y 3 <91 |3 1Y 13 1Y
X+—| +y-—=| <= —— = xt= | <y<=+]=—|x+=| (%)
2 2 2 2 2 2 2 2 2
Nhan xét: x € Z; _I;Jgﬁxﬁ_lj;\/g suy ra x=—lhodac x=0

Thay vao thay c6 ton tai s6 thuc y>0.
Vay ¢6 2 s6 nguyén x thoa méin dé phuong trinh (*) ¢6 nghiém thuc y > 0.
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GIAI BPT MU BANG PHUONG PHAP PAT AN PHU KHONG HOAN TOAN
(KHONG CHUA THAM SO)

PHUONG PHAP
+ Dit T=4a"" véi T >0.
Bat phuong trinh bién ddi vé dang AT + g (x)T +h(x)>0 hodc AT” +g(x)T+h(x)<0
> Budc 1 : Gidi phwong trinh AT +g(x)T+h(x)=
> Buéc 2 : Lap bing xét dau ciia AT” +g(x)T +h(x)
> Bude 3 : Tir bang két luan.

Caul. Tap nghiém cua bat phuong trinh 9% — 2(x+ 5).3’V + 9(2x+ 1) >0 la

A. [0;1]U]2;+ ). B. (—oo;1]u[2;+ ).

C. [12]. D. (—0;0]U[2;+).
Loi giai

Chon A

Dit 3* =¢, ¢ >0 bét phuong trinh tr& thanh > —2(x+5)1+9(2x+1)>0 (*).
Xét phuong trinh: #* —2(x+5)+9(2x+1)=0 (1).
Taco A'=(x+5)" -9(2x+1)=x* —8x+16=(x—4)".

. t=2x+1
Do d6 phuong trinh (l) ludén c6 nghi¢m . .

Khi d6 (*) tré thanh (3*-9)(3"—2x—1)20 (**).

Xét cac phuong trinh 3" =9 < x=2 (I)va 3" =2x+1<3"-2x-1=0 (2).

bit f(x)=3"-2x-1 laham sé lién tuc trén R; ta c6

f'(x)=3"In3-2= f"(x)=3"In’3>0, VxeR.

Suy ra phuong trinh (2) c6 t6i da hai nghiém phan biét.

Lai co f(O) = f(l) =0. Vay phuong trinh (2) c6 dung hai nghiém phan bi¢t x=0, x=1.

Béng xét ddu
x - 0 1 2 +
3 -9 - | - | - 0 +
3F _2x—1 + 0 - 0 + +
(3* —9)(3* —2x—1) - 0 + 0 - 0 +

Tap nghiém ctia bat phuong trinh di cho 1a: S = [O; 1] v/ [2; + 00) .
Cau2. Tap nghiém clia bat phuong trinh 25" —(4x+6).5" +20x+5<0 1a
A. [0:1]. B. [L;+=). C. (—;0]. D. (—o;1].
Loi giai
Chon C
Dit 5* =¢, ¢ >0, bat phuong trinh tr& thanh > —(4x+6).+20x+5<0 (*).
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Cau 3.

Xét phuong trinh: ¢* —(4x+6).t+ 20x+5=0 (l) .
Taco A'=(4x+6) —4(20x+5)=16x* —32x+16=16(x~1)".

t=4x+1
t=5

Khi d6 (*) tro thanh (5°—5)(5" —4x-1)<0 (**).

Do d6 phuong trinh (1) ludn c6 nghiém {

Xét cac phuong trinh 5" =5 x=1 (1)va 5" =4x+1< 5 —4x-1=0 (2).

bt f(x)=5"—4x—1 la ham s lién tuc trén R ; ta c6

f'(x)=5"In5-4= f"(x)=5"In*5>0,vxeR.

Suy ra phuong trinh (2) c6 t6i da hai nghiém phén biét.

Lai co f(0)=f(1)=0 nén phuong trinh 5* —4x—1=0 c6 ding hai nghiém phan biét x=0,

x=1.
Béng xét ddu

X —x 0 1 +a
5 -3 - - 0+
5 —4x-1 + 0 - 0 +
(5% =5)(5 —4x-1) -0 + 0+

Tap nghiém cua bt phuong trinh di cho 1a: S = (—00; 0] .
Cho bat phuong trinh 2** —x.2* + 2x+3 > 2"? —x (*) ¢6 tap nghiém 1a S =(a;b6)U(c;+00) tinh
T=a+2b—c.

A. logzi. B. logzg. C. log, § D. log, 3.
3 3 3
Loi giai
Chogn A

Taco 2™ —x2"+2x+3>2" —x & 2" —(x+4).2" +3x+3>0.Dit t =2", 1 >0.
Bat phuong trinh da cho tr& thanh #* —(x+4)r+3(x+1)>0.
Xét phuong trinh: ¢* —(x+4)r+3(x+1)=0 (2).

Taco A=(x+4) —12(x+1)=x>—4x+4=(x—2)" nén phuong trinh (2) luén c6 nghiém.

t=x+1 2" =x+1
[r =3 < {2’6 -3
+) 2*=3<x=log,3.
+) Xétham s6 f(x)=2"-x-1, lién tuc trén R.
Taco f'(x)=2"In2-1= f"(x)=2"In’2>0, VxeR.
Suy ra phuong trinh f (x) =0, c6 khong qué 2 nghiém trén R .
Mat khéc f(O) = f(l) =0 nén phuong trinh f(x) =0 c6 dung hai nghiém x=0, x=1.
Vay phuong trinh (2)c6 3 nghiém 1a x=0, x=1 va x=log, 3.
Bang xét diu VT cua bt phuong trinh di 1a:
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X |- 0 1 log,3 + o0

V1% - 0 + 0 - 0 +

Tép nghiém ctia bat phuong trinh (*) 1a S =(0;1)U(log, 3;+x).
R 4
Vay T:a+2b—c:log2§.

Caud4. Cho bat phuong trinh 3.4"—(7x+9).2"+14x+6>0 (1). SO nghiém nguyén thudc
(—2022; 2022) ctia bt phuong trinh (l) la

A. 1011. B. 2022. C. 4042. D. 2021.
Loi giai

Chon D

bat 2" =¢, t>0.

(1) tré thanh 3¢ —(7x+9)t+14x+620.
Xét phuong trinh: 3t2—(7x+9)t+14x+6:0 (2)
Ta c6 A=(7x+9)" —12(14x+6)=49x> —42x+9 =(7x—3)" nén phuong trinh (2) ludn c6
nghi¢m.

t=1x+1 2x=1x+1

3 = 3 .
=2 2" =2

D2 =2 x=1.

+) Xét ham s6 f(x):2x—gx—1, lién tuc trén R

Ta co f'(x):2x1n2—%:>f"(x):2" In*2>0, VxeR.

= phuong trinh f (x) =0, c6 khong qué 2 nghiém trén R .

Mt khac f(0)=f(3)=0.

Suy ra phuong trinh f'(x)=0 c6 dung hai nghiém x=0, x=3.
Vay phuong trinh (2)c6 3 nghiém1a x=0, x=1 va x=3.
Bang xét dau VT ciia BPT (1) da cho la:

x —o 0 1 3 +
VT(1) - 0 + 0 - 0 +

Ta dugc tap nghiém cta bt phuong trinh (1) 1a: 7 =[0;1]U[3;+0).
86 nghiém nguyén thudc (—2022;2022) ctia BPT (1) 1a 2021.

Cau5. Cho bat phuong trinh ¢* —(2x+1)e’ +x* +x20 (1). S6 nghiém nguyén thuge [-20;20] cua
bat phuong trinh (1) 1a
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A. 41. B. 40. C. 20. D. 19.
Loi gidi

Chon A

Dit e =1, > 0. Khi d6 Bat phuong trinh (1) trd thanh: £* —(2x+1)t+x> + x>0

Xét tam thtre bac hai f(¢,x)=1" —(2x+1)1+x" +x.

Taco A=(2x+1) —4(x" +x)=1.

f(t )—O<:> t=x - f(t )>0<:> t2x+1h e >x+1
X = f=x+1 i *)= t<x . e <x
Xéthamsé g(x)=e'—x-1,liéntuctrén R.Tacé: f'(x)=e —1=0<x=0
Béng bién thién:
X —0 0 +m
79 - o
+0 +x
/(%)
0

Dua vao bang bién thién ta thiy: ¢* >x+1< e —x-1>0, VxeR.
Vay tap nghiém cia bat phuong trinh (l) 1a 7 =R nén s6 nghiém nguyén thudc [—20; 20] cua
bt phuong trinh (1) 1a 41.

Cau 6. Chohamsé y=3""7™ lign tyc trén R va c6 dd thi nhw hinh vé

Bét phuong trinh 97 /() _2x 37070 4 18y > 10,3/ /1) _g (*) co tap nghiém la:
S=[a;b]U[c;+o). Tinh a+b+c.
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A.3. B.2. C. 4. D. 5.
Loi giai
Chon A
Pt £=3"/") 1> 0. Bét phuong trinh d cho tro thanh: £ —2(x+5)+9(2x+1)>0.
Xét phuong trinh: £* —2(x+5)1+9(2x+1)=0 (**).
Taco A'=(x+5) —9(2x+1)=x>~8x+16=(x—4)" nén phuong trinh (**) luon c6 nghiém.

t=2x+1 |37 =2x41 (1)
= .
£=9 YOI Zg  (2)

+ Nghiém cta (2) 1a hoanh do giao diém ctia d6 thi ham s6 y =3’ 1) 3 duong thing co
phuong trinh y=9.

Dua vao db thi c6 3"/ =9 x =2,

+) Nghiém ciia (1) 12 hoanh do giao diém cua d thi ham s6 y=3"""/") va duong thing

y=2x+1.

N ) X
Dua vao dd thico 3/ W70 22y 11 & {

Khi do (*) o thanh (3”770 =9} (37 251} > 0.

Bang xét ddu

X - 0 1 2 + 00
320/ ()_ g - - -0 7T
3f 2(x)‘f (0 2x_1 + O _ 0 + +
VT, * - 0 + 0 - 0 +

Tép nghiém cua bat phuong trinh (*) 1a S =[0;1]U[2;+).
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Vay a+b+c=3.
Cau 7. SO nghiém nguyén thudc doan [—20; 20] ctia bat phuong trinh sau:

462 _1g o3l +(8\/x2 +2x—3 +85).22x —9(4 C42x-3 +2)2x +8/¥ +2x-320 1a

A. 36. B. 38. C. 18. D. 17.
Loi gidi
Chon A
x<-3
x>1
Bién d6i bat phuong trinh da cho vé dang:

(25 —9.2°) +(4 X 4+2x-3 +2)(22"+1 ~9.2%)+8Yx* +2x -3 20.

Diéu kién: x* +2x—320<:>|:

Pit 1 =2 —-9.2" taco:

£ (45 #2034 2)r4 8V 420320 © (144 203 ) (1+2) 20 (%)

+THI: Néu 20> x2>3.

Khi d6 t=2""-92"=2"2"-9)>0=1+2>0 va t+4J/x’ +2x-3>0. Suy ra (*) ludn
dung. Vay trudc mit ta c6 duge 18 nghiém nguyén thoa man bai toan.

+ TH2: Néu x=1, suy ra =10 thay vao (*) ta c6 —10(-10+2)>0<>80>0 luén dung
nén x =1 13 nghiém cua bt phuong trinh ban dau.

+ TH3: V6i x=2 suy ra 1=—4 thay vao (*) ta co 8—8J5>0 vo 1y nén x=2 khong la
nghiém ctia bat phuong trinh da cho.

+TH4: Vi —20< x<—4 tacod: h(x)=x"+2x-3= h'(x) =2x+2<0, Vxe [—20;—4] thi

min h(x)=h(-4)=5= 4Jx" +2x-3 > 445, Vx [-20;-4].

Mit khac £ =2""-9.2" = =2"(42"-9)In2<0, Vxe[-20;-4].

=71
Suyra min t=¢(—4)=——.
Y [-20:-4] ( ) 128
, 3 71 . 71 185 R ,
Do d6 t+4+/x* +2x-3 24\/§_ﬁ>0 va t+2>2_ﬁ:ﬁ>0 nén (*) dang.

D@ thiy x = -3 khong 1a nghiém.

Suy ra c6 17 nghiém nguyén thoa man.

Vay bét phuong trinh c6 18+1+17 =36 nghiém nguyén thoa man yéu cau dé bai.
Cau8. Chohamsd y= f(x) lién tuc trén R c6 do thi nhu hinh vé.
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y = flx)

i b . 8 -
—1\/7 1 2 T
Tap nghiém cta bit phuong trinh 4" —(x+f(x)+1).2x +(x+1) f(x)=0 (*) Ia
A. (=0;0]U[2;+00). B. [0;1]. C. (-o;-1]U[2+).  D.[-12].
Loi giai
Chen D
bat r=2",¢t>0.

Bét phuong trinh di cho trg thanh: ¢ —(x+ f(x)+ 1)1 + (x+l)f(x) 20.

t=f(X)©r=f(x) ()

Xét phuong trinh: #* —(x+ f(x)+1).0+(x+1 =0 :
ashamgun (11 () )a+(ret<0 [T e DT

+Nghiém ctia (1) 1a hoanh d¢ giao diém cua dd thi ham sé y =2 vadd thi y = f(x).

x=-1
x=0

Dua vao dd thi c6 2* = f(x) < L
X =
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+) Xét ham sb g(x) =2"—x-1,liéntuc trén R.

Taco g'(x)=2"In2-1= g"(x)=2"In’2>0, VxeR.

Suy ra phuong trinh g(x)=0, c6 khong qua 2 nghiém trén R.

Mit khéc g(0)=g(1)=0 nén phuong trinh g(x)=0 c6 dung hai nghiém x=0, x=1,
Khi d6 (*) tré thanh (2* —x—1)(2" - f(x))20.

Bang xét ddu

x o ] 0 1 2 + o0
2" f(x) -0 + 0 - 0 + 0 -
2% x-1 + + 0 - 0 + +
VT -0 + 0 + 0 + 0 -

Tap nghiém cua bat phuong trinh (*) la §= [—1 ; 2] .
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