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

BAT PHUO'NG TRINH MU CH(*A THAM SO

‘ , PHUONG PHAP
“+ Dua vé cung co so.

+Néu a>1 thi o’V > o f(x)>g(x).
+Néu 0<a<1 thi o’V >a o f(x)<g(x).
4+ Dit an phu.
# St dung tinh don diéu:

Ham sd y = f(x) dong bién trén D thi f(u)<f(v) :>u<v(‘v’u,veD) .
Ham sé y = f(x) nghichbién trén D thi f(u)< f(v)=>u>v(Vu,veD).

Caul.

C6 bao nhiéu gia tri nguyén cua tham s6 me (—2021;2021) dé bat phuong trinh
27  —m.3"™ <m.3" 27" c6 nghiém?
A. 2018. B. 2019. C. 2020. D. 2017.
Loi giai
bit 3* =t diéukién 7>0.

Bét phuong trinh trd thanh:

t3+¥£m(§+tJ (*).Do t>0 nén %+t>0 suy ra (*)<:>t2—3+t22£m.

Xét f(t):t2—3+t22 (1>0).V6i 150 tacd f(1) =22 f/(1) =0 1=3.
Ta c6 bang bién thién
t 0 /3 s
£ - 0 ‘s
“+oo +oo

f@)

Dé (*) c6 nghiém thi m > (r0n+1£) f(t)=3.Vay c6 2018 gia tri nguyén ciia m théa min yéu cau

dé bai.
Tim tat ca cac gia tri thuc cia tham sb m dé bat phuong trinh /2* +3 ++/5-2% <m nghiém
diing véi moi x € (—0;log, 5).

A m=>4. B. m>22. C. m<4. D. m<22 .

Loi gidi
Chon A

Piat 2" =¢. Vi x<log,5 =0<2" <2’ = 0<¢<5.
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Yéu cau bai toan tré thanh vt +3+5-1 <m, Vi €(0;5).
Xéthams6 f(t)=t+3+5-1 véi 0<1<5.

. 1 1
SRAC Wy
, 1 1 -3<t<5
f(t):0®2\/t+3_2\/5—t:0®{ﬂ= it
Bang bién thién
t 0 1 5

f' - 0 -

4
It / \
B+ 2.2

Duya vao bang bién thién ta c6: m>4.

Ciau3. Hoi c6 tit ca bao nhiéu gid tri nguyén coa me[-30;30] d&é bat phuong trinh

m(3=~/5)" +(3+/5)" = (m-1).2" ding véi VxeBﬁwj?

A. 36. B. 34. C. 35. D. 37.
Loi giai
Chen A
Tacé: m(3—\/§)x+(3+\/§)x2(m—l).2x<:>m(3_2\/§J +(3+2‘/§J >m-1
1
y 2
bat t:(3+2\/§J , do xe[%ﬁoo) suyrate (3+2\/§] ;400 :':\/g;_l;ﬁ-oo]

Khi do (#] = % Suy ra bat phuong trinh:

2

t+t

== /(0) ding vi Vte[\/g2+1;+ooJ

m
—+tzm-let+t2mit-1) o m<
t

2

2
Khao sat nhanh ham sé: f(¢) = tt +1t voi Vt e {\/g *1 ;+ooj.
Suy ra duoc gia tri nho nhat: min £(¢) = f(1+\/§) =3+2J2 = m< min () = 34242 ~5,8.
Suy ra: —30<m <5 Suy ra cé tat ca 36 gia tri nguyén m théa man.
Cau4. Goi S 1a tap chira tit ca nhitng gia tri nguyén m €[-20;20] dé bat phuong trinh dung véi moi
xeR : 3" £ (2m—1)3""" >4, S phdn tir cia tap S 1a

A. 18. B. 20. C.21. D. 19.

Loi gidi
Chen B
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Pit: 1=3"",do xeR suyra ¢=3"" 6[30;31]2[1;3]

Khl dé . 31+coszx — 32—sin2x — 92 — 2
3sm X t

Bét phuong trinh tré thanh: 7+ (2m —1) % >492m-1)>4—1°  Vte[l;3]
5: — = — 2 = =
Do do: 92m—1)> max (f () max (4-1)=f(2)=4
13
Suy ra: 9(2m—1)24<:>m2E:>1£mS20
Vay co 20 gia tri nguyén cia m thoa man.

nghiém

Tim tt ca cac tham sb m d& bt phuong trinh 2V %" 4 4x% 12 > 2(2”’2""2’” + 2x)

ding véi moi x e R.

Chon A
Taco: 247 1 4x2 10> 2(2“‘2*2”’ + Zx) o 4TI 4 0> 2(2“2*”'" + 2x)
Dé bat phuong trinh ¢6 nghiém dung véi moi x, trwde hét bat phuong trinh phai xac dinh trén

2
X —X

R.Suyrax’—x-2m>0,VxeR e m<g(x)= ,VxeR@mSmiﬂilg(x):g(—j:——

Khi d6 yéu cau bai toan twong duong véi

2 2 2 2
T R o LA +2x), VreR e (297 ~1) +(26-1) >0, vxeR (9

2 2 ’ \
Taco (2777 <1) +(2x-1)" 20,vx e R va diu biing xay ra khi
1
2 1= 2
2x—1=0 1

: | S Cer 1 3 1
Vay dé (*) ludn ding suyra m # 3 Keét hop voi diéu kién ban dau vay m < e

Tim m d& bat phuong trinh 2° +3* +4* +5° >4+ mx c6 tap nghiém I3 R.

A. In120. B. In10. C. In30. D. Inl14.
Loi giai
Chon A
x _ xlna_
+Véi a>1 taco limZ lzlim(e J.lnazlna.
x—0 X x—0 xlna
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a’ _xa'lna-a"+1

“L(x20),tac6 f(x) :
X

+V6i a>1 xét ham sb f(x):
Xétham sé g(x)=xa"lna-a"+1= g'(x)=a"lna+xa"In*a—a"lna=xa"In’a.
Vi x>0 tacod g'(x)>0 suyra g(x)>g(0)< g(x)>0= f'(x)>0,Vx>0.
Vi x<0 tacod g'(x)<0 suyra g(x)>g(0)= g(x)>0= f'(x)>0,Vx>0.

-1 (a>1) dong bién trén cac khodng (—o0;0) va (0;+).

Do d6 ham s6 f'(x)= a
X

Tré lai bai toan:
+ Xét x =0 bat phuong trinh théa mén.
2°—1 3*—-1 4"-1 5°-1
+ + +
X X X X

+Xét x>0taco: 2°+3 +4"+5 >24+mx=>m<

=h (x) .
T nhén xét trén ta c6 h(x) dong bién trén (0;+o). Do d6 yéu cau cia bai toan twong duong

v6i m<lim h(x)=In2+In3+In4+In5=1In120.

x—0"
2'-1 3"-1 4°-1 5 -1
X X X X

+Xét x<0taco: 2°+3 +4"+5 24+ mx o m>

h(x) .

Tir nhan xét trén ta ¢ h(x) dong bién trén (—o0;0). Do d6 yéu cau clia bai toan twong duong
v6i m> lim h(x)=In2+In3+In4+In5=In120.

Két hop lai ta co m=1n120.

C6 bao nhiéu gia tri nguyén cia tham sé m € [—10;10] dé bat phuong trinh sau nghiém dung véi
VxeR: (6+2v7) +(2-m)(3-7) ~(m+1)2">0?

A. 10. B. 9. C.12.
Loi giai

. 11.

IS

Chon D
Ta co:

X

(6+247) +(2-m)(3-N7) =(m+1)2 20 = 2°(3+47) +(2-m)(3-7) >(m+1)2"
x 3447 )
@(3+\/7) +(2—m)( 5 J >m+1

battr= (3 + ﬁ)x ,t>0 = (#J = % Bét phuong trinh da cho trg thanh:

1 )
t+(2—m).—>m+l = >m.
t t+1
. £ —t+2 2 40—
Xétham so f(¢)= trén khoang (0;+ o), ta co f’(t)z#
(t+1)
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t=— .
f'(t)=0 < L o Khi d6, ta c6 bang bién thién sau:
X 0 1 00
f(;] — 0 +
2 a0

1

Ttr bang bién thién trén ta suy ra dé bat phuong trinh da cho nghiém ding thi m <1. Suy ra trong

doan [—10;10] c6 tit ca 11 gid tri nguyén ctia m théa méin yéu cau bai toan.
Cau8. ) Chohamsd y=f(x) lién tuc trén R va c6 dd thi nhu hinh v&.

Ay

—_—_——— e N
|

Tinh tong tit ca cac gia tri nguyén ctia tham s6 m dé bat phuong trinh sau ding Vx € R
9.6" +(4- f2(x)).9"" <(~m* +5m).4""
A. 10. B. 4. C.5S. D. 9.
Loi giai
Chon B
Taco: 9.6' +(4- £2(x)).9"") <(-m* +5m) 4"

e (4-1° (x)).(%]zm) + 9{3)&() <-m’+5m (1)

Tir d6 thi ham s6 suy ra f(x)<-2,vxeR

3 21(x) 3 f(x) 3 -2
Do d6 (4—f2 (x))(gj <0,VxeR va 9(5} £9.(5j =4,VxeR.

3 21 (x) 3 f(x)
Suy ra (4—f2 (x))(aj +9.(5) <4, VxeR.

Dé (1) c6 nghiém ding VxeR thi 4<-m*+5m < 1<m<4.

Do m 1a s nguyén nén m e {1,2,3,4}.
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Cau 9.

Cau 10.

Bat phuong trinh 4" —(m+1)2"" +m > 0 nghiém ding véi moi x > 0. T4p tit ca cc gid trj cla

m la

A. (—;12). B. (—oo;—1]. C. (—=30]. D. (-1;16].
Loi gidi

Chon B

2
4 —(m+1)2"+m>0, Vx>0, (2°) =2(m+1)2"+m>0,vx20 (1).
Pat t=2", (+=1). (1) trd thanh £ =2(m+1)t+m>0, Ve >1 (2).
Cich 1:
2

=2t
2y m< , Vi1 (3).
) 71 €)

2
Xét ham s6 y=1(t)= t2_2t

.Tacodham s6 y = f(¢) lién tyc trén [1;+0).

(26-2)(2t-1)-2(F - 2) 2242

()= @1y (2t—1)2 >0,Vt>1.
Béng bién thién
] 1 +ao
f() +
(1) / e
-1

Tir bang bién thién taco f(¢)2m Vte[l+0) <m<-1.

Cach 2:

* =2(m+1)t+m=>0 1a mot bat phuong trinh bac hai.

Tam thirc bac hai & vé trai ludn cd A'=m? +m+1> 0, Vm nén tam thirc ludn c6 hai nghiém la

t=m+1-m* +m+1 vat=m+1+vm* +m+1.

Suy ra bét phuong trinh > —2(m+1)t+m>0 c6 tap nghiém 1a

(—oo;m+1— m2+m+1:|u[m+l+\/m2+m+l;+oo).
m=<0
(2)<:>m+1+\/m2+m+lSl@\/m2+m+ls—mc>{ om<-1.

m*+m+1<m’

C6 bao nhiéu m nguyén duong dé bat phuwong trinh 3> -3 (3””2 + 1) +3" <0 ¢6 khong qua
30 nghiém nguyén?
A. 28. B. 29. C. 30. D. 31.
Loi giai
Chon B
3P 3 (3'"+2 + 1) +3" <0937 -93"3"-3"+3" <0
€937 (3"=3")-(3"-3") <0 (3" -3")(9.3"~1) <0
Taco 3*-3"=0=x=m. Cho 93" -1=0< x=-2.
Vi m nguyén duong nén ta c6 bang xét ddu nhu sau:

Trang 6
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Cau 11.

Cau 12.

Cau 13.

X | - -2 m +00
VT + 0 - 0 +
Ta c6 tap nghiém S = (—2 ; m) Suy ra tap hop cac nghiém nguyén la {—1; 0;1;...; m— 1}.

Pé c6 khong qua 30 nghiém nguyén thi m—1<28 < m <29,
Tat ca gia tri cia tham s6 thuc m sao cho bat phuong trinh

9x—2(m+1).3"—3—2m>0 ¢6 nghiém dtng voi moi sb thuc x 1a
A.mﬁ—é. B.m#2. C.m<—§. D. med.
2 2
Loi giai
Chon A
2
Taco: 9" —2(m+1).3"=3-2m>0 < (3°) -2.3'=3> (3" +1) 2m
e (37+1)(37=3)> (3" +1).2m <=3 =3>2m <= 3" >3+2m
Vay, dé 9°—=2(m+1).3" =3-2m>0,VxeR khi 3+2m£0<:>m£—%.

Tim gié tri nguyén nho nhat ctia tham sé m dé bat phuong trinh
4 —2022m.2"" +3-1011m <0 c6 nghiém.

A. m=1. B. m=-1. C.m=-3. D. m=5.
Loi giai
Chon A
4 -2022m.2""' +3-1011<0 (1).Pat t=2",¢t>0.
2
Khi d6 bat phwong trinh (1) tré thanh > —1011mz +3-1011m <0 < 1011m > tt +13 (*)
+
(Vit>0).
. £ +3 £ +2t-3 t=1
Xéthamso f(t)= t>0), f'(t)=————, f'(t)=0 .
1= a0 )= LE2 g -0s 1
Bang bién thién
t |0 1 +20
/(1) — 0 +
f()3 +o0
¢

Bat phuong trinh da cho c6 nghiém khi va chi khi bat phuong trinh (*) c6 nghiém ¢>0
S101m>2 o m>—
1011
Vay gié tri nguyén nho nhat cia m thoa min yéu cau bai toan 1a m=1.
C6 bao nhiéu gia tri nguyén ctia tham s m thudc khoang
(—2021;2022) dé bat phuong trinh 9* —(m+2)3" —=3—m >0 nghiém ding véi moi so thyc x ?

A. 2020. B. 2019. C. 2018. D. 2017.
Loi giai
Chon C
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9 —(m+2)3 =3-m>0 (1). Dt 1 =3"t>0.

Khi d6 bat phuong trinh (1) ¢6 dang ¢* —(m+2)t-3-m>0 < (t+1)(t=3-m)>0
St-3-m>0 (vit>0) <t>3+m (2).

Bat phuong trinh (1) nghiém dtng véi moi x khi va chi khi phuong trinh (2) ding véi moi

t>0 ©3+m<0 = m<-3.
Ma m nguyén thudc khoang (—2021;2022) nén me {—2020; —2019;...;—3}.

Vay c6 2018 gia tri ctia tham sb m thoa méan yéu cau bai toan.

Cau 14. C6 bao nhiéu gia tri nguyén duong ciia tham s6 m dé phuong trinh

Cau 15.

12*+2(1-m)6" +3* > 0 nghiém dung véi moi x>0?
A. 6. B.2. C. 3. D. 4.
Loi gidi
Chon B
12°4+2(1=m)6" +3° >0 & 4" +2(1-m)2" +1>0(1)
bat r=2", voi x>0=1¢>1.
Khi d6 bat phuong trinh (1) tré thanh £* +2(1-m)t+1>0 < 2mt <t +2t+1

2 +2t+1
m<———

(vit>1).
2 2 =
Xét ham s6 g(t)=t+2—2tt+1 véi 1> 1, f’(t)=%, f'(f)zo‘:’{;;_l-
Béng bién thién
tl1 h
g'(t) i

2

Bét phuong trinh (1) nghiém dting véi moi x >0 khi va chi khi bat phuong trinh (2) nghiém
ding véi moi ¢t >1<>m<2.

Ma m nguyén duong nén m € {1;2} . Vay c6 2 gia tri ciia m thoa min yéu cau bai toan.
Tong céc s6 nguyén m, m €[~10;10] dé bat phuong trinh
m.9* —(2m+1).6" +m.4"* <0 c¢6 nghiém dung voi moi x e (0;1).

A. -34. B. 34. C.17. D. 18.
Loi giai
Chon A

Ta cd m.9x—(2m+1).6x+m.4x <0 @m(%) —(2m+1).(%] +m<0

bat t:(ij , xe(O;l):te[l;gj.
2 2

Khi d6, bat phuong trinh da cho tré thanh m.t* —(2m+1)t+m <0

Trang 8
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(r=1)
Pat f(1)=—" z,te(l;ij taco f(1)=—— o f1()=0 =1
-y 2 ()
Ta c6 bang bién thién
t 3
-1 1 =
2
r(@) -
f(1) 0

6

Tir bang bién thién, ta c6 bat phwong trinh ¢6 nghiém ¢ € (l;%j &Sm<Lb.

MameZ, me [—10;10] =me {—10;—9;...;5; 6} .
Vay tong cac gi4 tri ctia m thod man yéu cau bai toan 1a —34.

Cau 16. S céc gid tri nguyén m, m € [-2021;2022] dé bat phuong trinh
(3m+1)12" —(3+m)6" +3* > 0.¢6 nghiém dung Vx>0 1a

A. 2020. B. 2022. C. 2021. D. 4042.
Loi giai

Chon B

Tacd (3m+1)12"=(3+m)6" +3" >0 < (3m+1)4"—(3+m)2" +1>0

bat2" =t . Dox>0=¢>1.

Khi do, yéu cau bai todn < (3m+1)£* —=(3+m)t+1>0, t>1

2
- -1
<:>(3t2—t)m>—t2+3t—l<:)m>t3t+2—3t,d0 3P —t>0,Ve>1.
pat £ (1) =" s pr(0)=2CF0 g s
3t (37 -1)

Bang bién thién

i 1 +o0

7 (1) -

S |1

Do dom > %théa man yéu cau bai toan. Do meZ, me [—2021;2022] =>me {1; 2;...;2022} Tu

d6 suy ra c6 2022 gia tri m thoa min yéu cau bai toan.
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Ciu 17. Cho bit phuong trinh —m.3"" +(4m —%j.(4 —ﬁ)x +(4 + ﬁ)x >0 ,véi m 1a tham so. Tim tat
ca cac gid tri cia tham s6 m dé bat phuong trinh di cho nghiém ding v6i moi x e (—oo; 0] .

. B.m>§. Q.méi. D.i<mﬁg.

A.m2>
- 12 12 3

w N

Loi giai
Chon A
Taco —m.3"" +(4m—§j.(4—\/7)x +(4+\/7)X >0
< -3m.3" +(4m—§j.(4—ﬁ)x +(4+\/7)X >0

@—3m+(4m—§j.(4_ﬁjx +£4+ﬁjx >0

3 3
o 4447 +(4m—§). 47 —3m>0
3 3 3
Dit t:(4+3\/7j ,do xe(—0;0]=1e(0;1].

Bét phwong trinh di cho tré thanh ¢+ (4m —gj% -3m>0

, 5

<:>t2—3mt+4m—§>0<:>(4—3t)m+t2—§>0<:>m>t 3.

3 3 3t-4
ba _tz_i 01 g 3845 '

at f(t)_3t—4’ 1e(0; ],tacof(t)—W>O,Vte(0,l]

Bang bién thién

t 0 1

S (1) &

w2

5
12

2 ) L
Vay m=> 3 thod man yéu cau bai toan.

Cau 18. Cho hamsb y = f(x) ¢6 bang bién thién nhu sau:
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Cau 19.

x —0 -1 0 2 +0
S'(x) - 0 n 0 - 0 ¥
+00 1 +c0
() /
3 -3

Biétrang f(-2)=1, f(3)=1. Tinh tong cdc gia trj m € (—-2021;2021) dé bat phuong trinh
& (x)+3f2 (x)—9f(x)+m

e >m ¢6 nghiém trén khoang (-2;3).
A. 0. B. 10. C. 2020. D. 2041210.
Loi gidi

Chon A
bit g(x)=/(x)+3/7(x)=9/(x) , khi d6 bai toan tré thanh tim m dé bat phuong trinh

g(x)

e > m ¢6 nghiém trong khoang (-2;3).

Ta co: g’(x)=f'(x)[3f2(x)+—6f(x)—9].

x=-1

f’(x)zO x=0
=>g'(x)=0= f(x)zl & | x=2 vatadé dang kiém tra dugc cic nghiém nay déu 1a

fr)=-3 =3

| x=-2

nghiém boi Ié nén cac diém x = {—2;—1;0;2;3} déu 1a cuc tri cia ham sd g(x) .

Tacé: V" >m < e > ﬂm Khi d6 dé c6 nghiém trong khoang (-2;3) thi

e
2 < maxe™ =
e" (23
1A A m ' e" (1 - m) . , \ £ m
Xéthamso y=—=)y'=——-—>=0< m=1.Tacéd BBT cuia ham s6 y =— nhu sau:
e e e
m —00 1 +0
Y + 0 -
1
' —_—
y ‘ o
—o0
A m _ 1 27 _ g(x) A \ g(x)+m , [N 7. .
Ta thay, max| —- |=—<e’ = znzag)c e = Bat phuong trinh e >m c6 nghiém véi moi
e e 2

2020
meR.Ma me(-2021;2021) nénsuyra Y m=0

-2020
Cho hai ham s6 g(x)=-3x>+(m*~6)x+m* 14 va f(x)=¢"")". C6 bao nhiéu gia tr m

duong dé f(x)< g(x) c6 nghiém duy nhét?

B.2. C.0.

Loi giai

Al

CHUYEN DE VDC&HSG 12 NAM 2021-2022
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Chon A
Ta co: f(x)Sg(x)@e(H)z+3x2+6x+14Sm2(x+1)@e(H)z+3(x+1)2+11Sm2(x+1)
> 0 0
Vi et 43(x+1) +11>0Vxe R = VP =m’ (x+1)>0 @{m;t {m;t .
x+1>0 x>-1

(x-1)° 2
e das a1 x € +3x"+6x+14 , cn L on
Khi d6, bai toan trd thanh tim m =0 dé <m’ c6 nghiém duy nhat trén

(x+1)

khoang (—1;+o0). Diéu nay xdy ra khi m* = min (h(x)) va néu ton tai GTNN.

(~13+0)

(3,2 e (207 =3) 4327 + 6x -8
Voi ()= &I RO ( ) :
x+1 (x+l)

Cho h'(x)=0< el (2)c2 —3)+3x2 +6x—8=0 vata chi liy nghiém x>—1.
x=1 .

Str dung may tinh CASIO = { . Ta 1ap dugc bang bicn thién cta 4 (x) nhu sau:
x=a<-

X -1 1 +0
' (x) - 0 +

h(1)=12

= min (h(x))=12 = m’ =12 < m =+/12 thi thoa man bai toan.

(~1:+0)

Ma meR* = m=+/12 1a gi4 tri duy nhat.
Cau20. Véi m la tham so dé béat phuong trinh 2 +3" > mx+2 ¢6 tap nghiém 1a R, khi do
A. me(—x;0). B. me(1;3). C. me(3;+). D. me(0;1).
Loi giai

Chon B
+) Vi m <0, bat phuong trinh khong nhéan cac gia tri am cia x 1am nghiém.
That vay, khi dé 2" +3" <2 ma mx+22>2. Suyra m<0 loai .
+)Véi m>0,tacd 2" +3" >2mx+2<=2"+3" —mx—-22>0.
bat f(x)=2"+3"-mx-2, xeR.Khido f'(x)=2"In2+3"In3-m.
Taco f'(x):0<:>2"1n2+3x In3-m=0<2"In2+3"In3=m (1)
bat g(x)=2"In2+3"In3= g'(x)=2"In*2+3"In*3>0,VxeR.
Suy ra ham s6 g(x) dong bién trén R.
Lai c6 }Lrgog(x)zo va }irgog(x)z +00 .
Suy ra véi mdi gia tri m >0 thi phuong trinh (1) ludn c6 nghiém duy nhat 1a X,
Ta c6 phuong trinh f"(x)=0 c6 nghiém duy nhat 1a x,.
Ma lim f'(x)=-m<0 va }irgof'(x)=+w nén f'(x)<0,Vx<x, va f'(x)>0,Vx>x,.

x—>—00
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Duya vao bang bién thién ta thiy min f (x)=f(x)-

Két hop diéu kién dé bai 1a f(x)>0,VxeR < min f(x)=f(x,)20 ma £(0)=0.

xeR
Suyra x, =0 va x, =0 la gia tri duy nhat dé f(x) =0.
Suyra x, =0 la gia tri duy nhat dé f'(x)=0.Suyra f'(0)=In2+In3-m=0.
Vay m=In2+In3=1n6.
Cau 21. Tap cac gia tri cta tham s6 m dé bat phuong trinh 9* —m.6" + m.4* > 0 nghiém dting véi moi

x€R ladoan [a;b]. Khi d6 b—a c6 gid tri bang
A. 4. B. 2. C.1. D. 3.

Loi giai
Chon A

2x x X
Taco [2] —m[3] +m=0 (). patt=[2 ], t>0.
2 2 2

Bat phuong trinh (1) tr& thanh £ —mr+m >0 < m(t1-1)<1* (2)

Bét phuong trinh (1) dung v6i moi x € R khi va chi khi bat phuong trinh (2) ding véi moi £ >0
Véi t =1, bat phuong trinh (2) luén ding Vm € R (*).

L (t>1)

t—1
2
(0<t<1)

IN

m
Véi t #1, bat phuong trinh (2) <
4

-1

m2=>

2

Xétham s6 f(¢) =t—1 voi t e (0;+00)\{1}.

Khi d6 f’(t):(t:_;lz)i.Tac() f’(t):o@{:o&)).
Bang bién thién
t | o 1 2 400
f(t) - - 0 +
1| \ *\ /“‘
—00 4

Véi 0<t<1, bat phuong trinh (2) tuong duong m > £ (¢).

Duya vao bang bién thién, bat phuong trinh (2) dung véimoi 0<¢<1 khi m>0 (*¥).
Véi ¢ >1, bat phuong trinh (2) twong duong m < f(¢).

Duya vao bang bién thién, bat phuwong trinh (2) diing véi moi ¢ >1 khi m <4 (¥*%),
Két hop (*) (**) (***), bat phuong trinh d4 cho dung véimoi xeR < 0<m<4.

Céu 22. C6 bao nhiéu gia tri nguyén ciia tham s6 m dé bat phuong trinh
18

(m2 - 6).2‘/4)‘2*9’2" — V44942 <25 ¢ nghiém dang v6i moi x e (0;2)?
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Cau 23.

A. 7. B. 9. C.8. D. v6 sd.
Loi giai
Chon A

bit ¢t = 4x2+9—2x:>t'=L—2<O,Vxe(0;2).
\Va4x® +9

T 0 2

t, J—

3

' \

1
Vi xe(0;2)=1re(1;3)

(\/4x2 +9 —2x)
Ta co: (\/4x2+9—2x)(\/4x2+9+2x)=93 ! =
(\/4x2 194 2x) 9

Diéu kién bai toan <:>(m2 - 6)2’ —2* <25 c6 nghiém ding V7 e (1;3)

2t

< m’ —6 <———c6 nghiém dung V¢ (1;3) (¥)
2
Xét ham sb g(X):X +25,VX€(2;8) va X =2 vite(;3)= X e(2;8)
g'(X)zl—%,‘v’Xe(2;8). Cho g'(X)zODXzSe(Z;S)
X |2 5 8
g - 0 L
29

’ 2\ g
8

T BBT va két hop véi (*), tasuy ra: m* —6<10< —4<m<4 vameZ
= m={-3;-2;-1;0;1;2;3}.

Cho ham s6 f(x)= 22 Tim tAt ca gié tri thyc cta tham sé m dé bat phuong trinh

f(x—\3/m+3x)—3S0 c6 nghiém xe(0;2].

A.m>1. B. m<21. C. m<21. D. m>1.
Léi gidi

Chon B

Ham sb f (x)=2‘H‘ — 21 xac dinh VxeR.

Taco: f(—x)=2"" =2 = (212 ) =1 (x) va £(1)=-3

' X -1 -] X+ 1 e+
= 25— 277 In2<0,Vx # 1.
/) (|x—1| o] ] B

Ma f(x) lién tuc trén R. Suy ra, ham s6 f (x) nghich bién trén R . Khi d6
Bpt f(x—3/m+3x)+3<0 & f(x=m+3x)<—7(1)=f(-1) c6nghiém xe(0;2]
< x—3/m+3x > -1 c6 nghiém x e(0;2].
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(:)()chl)3 >m+3x conghiém x e (0;2]
<X +3x" +1>m 6 nghiém xe(0;2].

Xét ham sb g(x):x3+3x2+1,Vxe(O;2] co g'(x):3x2+6x>0,Vxe(0;2]
x 0 2

g +

I

Ciu 24. Hoi c6 tit ca bao nhiéu gia tri nguyén cia tham sé me [—2022;2022]dé bat phuong trinh

21

Tu BBT ta suy ra m < 21.

2¢" " < 2x? —dmx+10 + (x2 —2mx + 4)2 c6 nghiém ?

A. 4040. B. 4041. C. 4042. D. 5.
Loi giai
Chon C

Taco: 2¢" " <20 — 4mx +10+(x* —2mx +4)

(x2 —2mx + 4)2

3 . Piat u=x>—2mx+4 suy ra bpt tré thanh:

N 31+(x2 —2mx+4)+
2 2
u u u u
e £1+u+?<:>e —(1+u+7j30

2
Dén day ta xét ham sb y=f(u)=e“—(1+u+u7j co

f'(u):e” —u—1;f"(u)=€"-1=0=u=0. Tudo taco bang bién thién nhu sau:

w | —oco 0 400
1"(u) = 0 +
f(w) + +
\ 0 /
f(u) e
0 /
/

2

Suy ra bét phuong trinh f () =¢" —[1+u+%}§0<:>uSO:>x2—2mx+4SO (2)

Nhu vay dé bat phuong trinh (2) lu6n c6 nghiém thi
m=2 meZ;me[~2022:2022] |:_2022 Sm<-2

. Nhu vay c6 tat ca 4042 gia tri

AN=m’-4>0<=
m<-=2 2<m<2022

nguyén m thoa man
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Cau 25.

Cau 26.

Hoi c6 tat ca bao nhiéu gia tri nguyén ciia tham sd m thudc [—30;30] dé bat phuong trinh

4 3
o\ X X X i6m dang voi -2:
x(e 1)+ 5 ot 375 +m >0 nghiém dung v6i Vxe(-2;3)
A. 61. B. 29. C. 31. D. 25.
Loi gidi
Chon C
5 4 3 2
bat g(x)zx(e’”l—l)+x?+x7+x?—%.
4 3 2
Ta co: x(e”l—1)+%+%+%—%+m20,‘v’xe(—2;3)
. 1 5 x4 x3 2 2 3
o)+ b T > o Ve (=2 i >—
@x(e )+5+2+3 oz, xe(-2; )<:>x£r{1zr’13)g(x) m
5 3
Xét ham s6 —xfet o)+ s Y X
étham so g(x) x(e )+5+2+3 5

Taco: g'(x)=e™ —1+xe™ +x* +2x" +x* —x ="' (x+1)+x° (x+l)2 —(x+1)

Ta di ching minh e (x+1)—(x+1)>0,Vx e(-2;3). Bit r=x+1,r (-1;4)

Xét ham sb f(t)=te —t,te(-1;4)

f'(t)=€ +te' =1 ;f"(t)=2¢ +te' =€ (t+2)>0,Vt e(-1;4)

Suyra f'(t) dong bién trén (~1;4), do d6 phuong trinh  f"(¢)=0 cé nhiéu nhét 1 nghiém trén
(,4).Ma f7(0)=0 nén ¢=0 1a nghiém duy nhat cia phuong trinh f'(#)=0

Ta c6 bang bién thién sau:

t | —oco -1 0 4

f'(t) - 0 +

f(®) Foo oo
0

Tur d6 ta duge f(£)>0,7 €(-1;4)hay ™ (x+1)—(x+1)>0,Vx e (-2;3)
Do d6 g'(x)>0,Vxe(-2;3)
Ta dugc x1g(1_121;13)g(x) =g(-2)~-1,8
Vay c6 29 gia tri nguyén clia tham s m théa man yéu cau bai toan.
Hoi co tit ca bao nhidu gia tri nguyén dwong ciia tham s6 m dé bit phuong trinh
(2" —3)(2’“+1 - m) < 0 c6 nghiém nguyén va chira khong qua 6 nghiém nguyén x ?
A. 506. B. 507. C. 505. D. 512.
Loi giai
Chon B

Ta ¢6 béit phuong trinh di cho twong duong: (2* —3)[2‘ —%) <0 (%)
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Cau 27.

Trudng hop 1: Néu % = 3 = Bét phuong trinh (*) tr¢ thanh (2" —3)2 <0 v6 nghi¢m

Trudng hop 2: Néu % >3 = Bét phuong trinh (*) < 3<2' < % < log, 3 <x<log, [%)
Néu ta chi xét cac nghiém nguyén thi < 2 < x <log, (%j . Pé c6 khong quéa 6 nghiém nguyén

x thi <:>2<10g2[%]38<:>4<%328<:>9£m£29

*
meN

Két hop diéu kién ban dau suy ra: 8 <m <2° —"¥ 59 <m <512 = ¢6 504 gia tri nguyén m

Truong hop 3: Néu % <3 = Bét phuong trinh (*) < % <2" <3< log, [%) <x<log,3

Néu ta chi xét cic nghiém nguyén thi < log, (%) < x<1.Pé c6 khong qua 6 nghiém nguyén

x thi <:>10g2[%]<1<:>%<2<:>m<4ﬂ>1£m33

Két hop diéu kién ban dau suy ra: 1< m <3 =>c6 3 gia tri nguyén m

Nhu vy, tong cong c6 504 +3 = 507 gia tri nguyén m thoa man

Hoi c6 tit ca bao nhiéu gia tri nguyén cua tham s6 mdé bat phwong trinh

3einxrdcosximtl | gsinx3eosxin < 6sin x +18cos x +6m+7 c6 nghiém ?

A. 7. B. 9. C.11. D. 5.
Loi giai

Chon B

Dit: 7 = sin x+3cosx +m . Nhu vay bat phuong trinh ban dau tro thanh:

33 4+4'<6t+7< 33 +4'-6t-7<0

Xétham y= f(1)=33"+4'-61-7= f’(t) =3.3'In3+4'In4-6;

f"(t)=3.3"In3+4'In*4>0. Tir do ta co bang bién thién nhu sau:

t | —co —0,94 0,21 1 oo
Feyl - 1 o L+
1® § § oo
y=0
.
3,14

-0,94<¢<1

Suy ra bt phuong trinh f(¢)=3.3'+4'—61-7 SO@{ .
t=sinx+3cosx+m
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Cau 28.

Cau 29.

. m<—sinx—3cosx+1 B . . .
& —0,94 <sinx+3cosx+m<l< . (*). Bat phuong trinh da cho c6
m2—sinx—3cosx—0,94
. . . _ m < max (—sinx—3cosx+1)=max(y,)
nghi¢m khi va chi khi hé (*) c6 nghiém. Suy ra: ) ' _
m > min (—sinx—3cosx—0,94) = min( y,)

Ta co: (sinx+3cosx)2 3(12 +32)(sin2x+cos2x)=10:>—\/ms—sinx—3cosx3\/m

(—sinx—3cosx+1)§x/ﬁ+l mSmax(yl):\/ﬁ+1
Suy ra: =
(—sinx—3cosx—0,94)> —+/10-0,94  |m>min(y,)=-—10-0,94

Do m e Z nénsuy ra —4 <m <4 . Nhu vay co tat ca 9 gia tri nguyén m thoa man
Hoi c6 tit ca bao nhidu cdp s thuc (x; y) thoéa man dong thoi cac diéu kién sau:

2x2+2x—210g25 — 5y—10g52
V' =|y+2|-2[y+3+10<0
A. 3. B.2. C. 1. D. 0.
Loi giai
Chon A

2 2
) » ) ~ ~ 2x +2x 5y 2x +2x 5y o )
Tir gia thiét suy ra; 2% 77208 = 5778s? o = & = VAR
2210g25 510g52 52

, 2x2+2x+1 > 20 :1 )
Nhan thay: =55 21 y+220 y2>-2

2)(2 +2x+1 5y+2

Tir dlo ta suy ra gia thiét tiép theo: y3—|y+2|—2|y+3|+10S0
=2

S P —y-2-2y—6<-10c y —3y+2<0c (y+2)(y-1) SO@P 1

y:
Truong hop 1: V6i y=-2, ta co:
25 2502 o i o 1 ox 4= (x+1) =0 x =1
Nhu vay truong hop ndy ¢6 1 ¢ap (x;y) thoa chinh 1a (-1;-2)
Trwong hop 2: Véi y=1, ta co:

¥ Z 502 oy DV 83 oy x4 Dx 4 1=3log, 5 < x=—1%.f3log, 5

Nhu vay truong hop ndy ¢6 2 ¢ip (x; ) thoa chinh 1a (—1i1/3log2 5;1)
Suy ra tong cong cé tat ca 3 cap sb thuc (x; y) thoa man
C6 bao nhiéu sb nguyén «, (2 <a< 2021) dé c6 it nhat 5 sd nguyén 5x théa méan bat phuong

trinh sau day:
a*+ 1 <27 +l
a
A. 1892. B. 125. C. 127. D. 1893.
Loi giai
Chon D
Néu a =2, bat phuong trinh luén dung v6i moi gia tri cia x .

. . . 1 1
Néu a >3 bét phuong trinh twong duong v6i g(x)=a* +5—2 T——<0(2)
a
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Cau 30.

Taco g(1)=0; g’(X)z—axlna+2xln2=0c>[%) x:m—2c>x=x0=—log (ln_z]
g'(x)>0= x> x,

g'(x)<0e=x<x,
Khia=3=x,>La=4=x,=a2>5=x, <.

Néu a =4=x, :1:>g(x)S0<:>x:1 chira dang mot sé nguyén 5x 1asd 5 (loai).

Néu a=3=x,>1=g(x)<0< S, =[1;1,28378] = S, =[5;6,17] chira ding hai s6 nguyén
5x 1as6 5 vasd 6 (loai).

Néu a >4=x,<1=8§, :[b;l]:>S5x :[Sb;S] chtra t6i thiéu 5 sb nguyén S5x la 6 1,2,3,4,5

1 1
@bﬁlcg(ljSOQa 5-25 +l—lSO:ae{l30;...,2021}.
5 5 2 a
Tir d6 ta co bang bién thién nhu sau:
T | —o o
g'(x) - 0
g(x) | 400

Vay 6 1+[(2021-130)+1]=1893 s6 nguyén a thoa man

Biét réng ¢4 s6 thuc a >0 sao cho a*** >2cos’x,Vx € R.
Chon ménh d¢ ding.
A. ae(é;zj. B. ae(l;gj. C. ae(z;gj. D. ae(g;éj.
2°2 2°2 2°2 2°2
Loi giai
Chon D
Cach 1:

Tacd a*** >2cos’x,Vx e R < a*”** >1+cos2x,VxeR

Dit ¢ = cos2x,t €[~ 1;1]. Yéu cau bai toan tré thanh im a dé a* > +1 Vi e[-11] (1)
Trudng hop 1: Véi a=1, bit phuong trinh ¢* >¢t+1<1>t+1<1<0, suyra a=1 khong
théa man.

Truong hop 2: Véi0<a<l, , khi d6 V>0 taludn c6 a* <a’=1<t+1, suyra 0<a<l
khong théa man (1).

Trudng hop 3: V6i a>1, xét cac ham sd f(t)=a” va g(t)=1+1 (c6 d thi nhu hinh v&)
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i

Nhan xét: Doan thing f(¢) va doan thang g(¢) luén c6 diém chung A(0;1)
Khi do (1) < £(1)> g() Vr € [~1;1] khi va chi khi g(s) tiép xtic voi f11) tai diém A(0;1).

< hé phuong trinh c6 nghiém t=0

att=t+l , L
= co nghiém t=0 <:>31na:1<:>a:\/g(thoaman a>1)

3a’lna=1
13
Va azi/ge —=
by 23]

f(t)=2g(t)

S()=g'(1)

Tacd a*** >2cos’x,Vx e R < a*** >1+cos2x,VxeR

Dit ¢ = cos2x,t €[~ 1;1]. Yéu cu bai toan tr& thanh tima dé a* —¢ —120 vVt e[-1;1] (!).
Xéthamsé f(t)=a” -t -1, c6 f'(t)=3a"Ina-1

Nhan xét: phuong trinh £ (¢) =0 cé nghiém ¢ =0e[-11], dodédé f(¢)>0,Vt e[-1;1] thi diéu
kién cAn 12 /'(0)=0&3lna-1=0< a=%/e

Piéu kign du: Voi a=3le tacod f(t)=e —1-1, f'(t)=€ ~1, f'(1)=01=0

Cach 2: Xét tuong giao sau day: {

Ham f(¢) lién tyc trén [-1;1], c6 f(—l)zé,f(l)ze—2,f(0)=0.

Do do min /(1) =0, tircla f(r)>0 Vr[-11], suyra a= e thoa man.

Viay a:i/;e(l;éj.

22
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