Cau 1.

Cau 2.

PHAN B. BAI TAP TU LUAN
DANG 1. PHUONG TRINH LUQNG GIAC
Giai cac phuong trinh lugng giac sau:
a) 0sin2x+3 =0
x+.T

sin
b)

.
=sin —
3

. sindx +cos(180 - 3x) =0

Loi giai

: , 3 .
Bsin2x+3 =0< sin2x =- S e sin2x =- —(<1)

b | =

a)
. . 2y =- £+k31 x :—iﬂbT
. . T 0 12
= sln 2x :sm‘ - E‘ = (ked)= . (ked)
Y v =r+Tenan x =T wkr
Y 2
x+T T 2T
Cxt) - 5 :§+£2T _T:?MHUT
sin" - ‘:sinfgﬁ . (keZ) = ; (keZ)
' XTE _ -£+RE,T T—i‘H“UT
b) 5 3 3

. sindx +cos(180 - 3x) =0

= sin4x- cos3x =0 = sindx =sin ('EJD' - 3.‘:’)~=r 4x =90 ) B'Tfﬂm NkeZ)
d4x =180 - 90 +3x+ L300

90 . 360
= | T TN T (ke
x =90 +k360

Gidi cac phuong trinh lugng giac:
a) cosbx =-1

2cos2xy-8cosx+7 =
19) COSX

T
COS X =COS—
6

b)

Loi giai

cosbx =- 1< 6x =T +k27(k €Z) = x =%+,¢§(A—e Z)

a)



Cau 3.

Cau 4.

I'T
COSXY =CO05—=—
0
b) 0

2cos2x-8cosx+7 =
) Cosx

l'l-r
. cosx 20 = x =—+kT1(kEZ)
biéu kién: 2

e 2(2cos’ x- 1)cos x- 8cos® x +7cos x =1 = 4cos’ x- 8cos’ x+5cosx- 1=0
X =k
cosx =l cosx =1
I'T
= 1 < T | x=—+k21 (k€Z)
Cosxy =— COSx =C0S— 3
2 3
T
x=- —+k2T
3

Giai cac phuong trinh lugng giac:

I'T
tan(2x- 1) =tan 3

a)
tan(2x- 25 )=l
b) (2¢-25)=1
2
tan x +cotx =- —
©) sinx
Loi giai
T T Y T
tan(2x- 1) =tan - < 2x- | =2 +k7(k€Z) = x = +k (ke Z)
a) 3 3 2 _
b) tan(2x- 25 )=1 < tan(2x- 25 ) =tan45
o 2x- 25 =45 +k180 (k€Z) = x =35 +k90 (k€ Z)
2 il
tan x +cot x =- — x#Fk—
¢) s x ! 2]
§inx  COSx 2 1 2 1
(=" + — == — = - == — = COSYy == —
COosx sSINx mx COsXsINyY sinx 2

2T 2T
= COSX :cnsTﬁ X :iTH:Emfﬁ:E Z).

Gidi cac phuong trinh lugng gic sau:

2) J3sin? x- sin xcosx =0

b) sin2x =+f2 sin(x +.7) +cos(2x +.7)



Sx 1, N ¢
dcos” —+—sinx+3sin” — =3
) 2 2 2

Loi giai

a) J3sin® x- sinxcosx =0 = sinx(+\f3sinx- cosx) =

x =kT
e sinx(\3tanx-1)=0 = T (ke
x=—+ kT
0 b)

sin2x —J_sm x+T)+cos(2x+7) = J_sm dIx+ ‘ J_sm x+.T)

T iT
= (keZ) = (ke£).

T T 2T

2x+—=-x+klr x=- —+k—
4 12
154
x| X
4cos’ —+ sln x+3sin’ = =3
©) 2 2 2
cosEi =0
Trudng hop 1: 2 khong thoa phuong trinh.
cos’ hl #0 . cos’ Rl #0
Truong hop 2: 2, chia hai vé cia phwong trinh cho 2, tadugc:
4+tan—+3l;a| 1_3[l+tan:£|
2 2 | 2]
= tani =-l= A £+k,ﬂ[kEZ} = y =- £+k2m[kez}.
2 2 4 2

Giai cac phuong trinh lugng giac sau:
a) COSX €OX 5x =C0s 2x -cosdx

b) 2cosx €0s2x =1+cos2x+cos3x,

Loi gidi

a)
cosxy CosSxy =cos 2x «cosdy = cosbr+cosdy =cosbr+cos2y = cosdy =cos2xy
x =kT
dy =2x+k27
= (ked) <= T lkeZ).
4y =-2x+k2w x Zﬁc?

b)



Cau 6.

2coosy cos2y =l+cos 2y +cos3x

e cosx+cosdx =1+2cos’ x- l+cos3x = 2cos” x- cosx =0

T
cosx =0 X :TH:,T

Gidi cac phuong trinh lugng gic sau:
) tan (2x +30 )+tan20 =0
b) €0s’ 2x- sin’ 2x =sin 2x - cos 2x
Loi gidi
a) Didu kién: 2x+30 290 +k180 (ke Z) = x #30 +k90 (k€Z) .
e tan(2x+30 ) =tan (- 20 ) & 2x +30 =-20 +£180 (k€ 2)
= x =-25 +k90 (k€Z).
b) cos’ 2x - sin’ 2x =sin 2x - cos2x

X
cos — =0
Truonghop 1: 2, khong théa phuong trinh.

cos = #0 ) cos’ = #0
Truong hop2: 2, chia hai vé cua phuong trinh cho 2 tadugc

I- tan® x =tan x(1+tan® x)- (1 +tan® x) = tanx =l = x =- %+km{k5 Z).

Giai cac phuong trinh lugng giac sau:
a) Janx- 2cotx- 3 =0

2T
cot3x =tan —
b) 3
1 _-.,.IEI{EDS - 5inx)
¢) tanx+cotlx cotx- 1
Loi gidi
T
. x#F—+krlke Z)
a) bicu kién: 2
I'T
tanx=I X :IH;,T
Stan“x- 2- 3tanx =0 = 2 e o (ke Z).
tanx =— -2
35 x =arctan| — | + k7

- o - - -
cot 3x =cot| 7 - i‘ o =" rkakeD) e x=" +k (ke
2 5| | 30

b)



1 _\El{cns - 8inx)

¢) tanx+cotlx cotx- 1
T
x #Fk—
5
- (ked)
i

biéu kién:
sinx =0 x =ka(L)

e sin2x =2sinx = b2 T (ked)
COST :T“ r=t+—+ k2T

Cau8. Tim M @€ cac phuong trinh lugng giac sau c6 nghiém:
a) 2sin3x =m- 1
b) 3sin’ x+sin2x- mcos’ x =0
¢) mtanx+2 =m
Loi gidi

. . m
2sin3x=m- 1= snix :T
a) ~

m= 1

-1=<
biéu kién c6 nghi¢m: 2

=le=-1=m=3

b) 3sin” x+sin2x- mcos” x =0 = (m- 1)cosx =3m+2

Truong hop 1: =l cosx =2 (loai).
Im+2
m =l cosxy =
Truong hop 2: m-1
Im+2 - -

=le= (3m-2)Y-(m-1y =0= - =m=—.

m- 1

=7
m-= =
mtanx+2 =m = tanx =

) m

Didu kién c6 nghiém: ™ #0
Cau 9. Gidi cac phuong trinh lugng giac:

X -
* +20 ‘ —-f3
2 ”’r.

cot

a)

o

T
3 )

cot 3x ZEDI‘ -

b)

|+ tan x -tani‘ =4
4

cot x +5in x

c)

Loi giai



Cau 10.

. R v N |
cnt[_+3l:} ‘:—ﬁﬁ I;an[_+20 ‘:—
y (4] R A <1

< fan

?3;}' ‘ —tan(-30 ) = i+z:}' —-30 +£180

= x =-200 +£320 (keZ).

cot 3x :cm[ - i‘ o 3x=- Lika(keZD) o x = L+kL(keZ)
b) 3 3 9 3

. x|
cotx+sinx| |+ tanx -tang‘ =4

c)

. X
. sinx #=0,cosx #0,co5 — #0
bicu kién: 2

X . X
COSXCOs - + 51N x 51N -

— +sinx - = = =4
sl COS X COS
2
cosx  sinx 1 1 * :|_‘:F+JffT
=+ e —desinlyr=——e = (ke Z).
sinx  cosx sin xcos x 2 Fid
x =—+ kT
12
Tim nghi€ém phuong trinh sau trén cac khoang da cho:
sin2x =- l._li}e-:_r T
a) 2
) tan(2x- 15 ) =1,- 180 <x <90
cot 3x =- L T cx<0
o . R
Loi giai
| ) 2x :_G—_HL-E,T r__—_}+ﬂT
sin2x =- Fahad sin 2x :sin? . (ked)= 12 (keZ)
- 2x :;_THE'EH X =+ kT
2) 6 12
0< L wkren r=11%
12 k=1 12
l<x<a= (ked)=
T k=0 IFi g
De—<+km<m X =—
12 12
b) tan(2x- 15 ) =1 x =30 +490 (keZ)



- 180 <x <90 = - 180 <30 +k90 <90 (k€Z)= k ={-2:- 10

r=-150
= |x=-60
v =30

cot3x =- —_ < cotdx :CDt| _T‘ o3 =_" +thkm(keZ)= x =Tk i{ﬁ: eZ)
0 Ne 3 3

-
X =—
T T ket e <k <im k=101 -
2 9 3 6 oA
9
DANG 2. PHUONG TRINH - BAT PHUONG TRINH MU & LOGARIT
Cau 11. Gidi phuong trinh sau:
- Sal :l
a) 3.1
x4 - x#l
by 27 =2 (o

Loi giai

(1) = x* - 5x- 1 zlng:\lﬁ e5x-1=le x’-5x=0=
a) 3

x =0
x =5
Vay S ={0:5}
I'- *
Qe 27 =227 o Ixtd = (cxtl) o tx=- Lo x =]
b) 2 2
vay S =11

Cau 12. Giai phuong trinh sau:

9. —9
) log.(2- 3x) =2 (1)

b) log, (3x+1)- log,(x+2) =I 2)

Loi giai

2

2-3x=20= x<—
a) bK:

)
(1) 2- 3x =57 & x == 2

Tm A S:{- 23}
3 (thoa man diéu kién). Vay ’
3x+1>0 x> L |
.~r+2:=-!}mr Bﬁr}_g

b) PK: | x>-2



+ +
o log 3x I:|:1I:rg..'}¢='3r I:jax:

) T+l T x+l (thoa man didu kién). vay S =

Cau 13. Gidi cac phuong trinh sau:
a) 3.Y+| =27;

by 4777 =16,
c) 8.1-+1 :43— 2x
d) 3.1' _52.\' :?5.
Léi gidi
a) 3 =27« x+1=log,27 =3 x =2

477 =16 x*-2=log,16=2e x’- 4 =0 x =22

b)

81 =4 e 299 2% & Jyad =6 dv e Ty =3 e v =2

a) ¥ 57 =75 325" =75 75 =75 x =1
Cau 14. Giai cac phuong trinh sau:

2) log,(x+1) =3

b) lng(x' - 9x) =1 ;

0 log, x+log,(x- 1) =l :

d) In(x+1)+In(x+3) :1n|[.r+'?]n;
Loi giai
2) log,(x+1) =3 e x+1=2" =8 x =7

r=-1

log(x*- 9x) =l x> - 9x =10 x*- 9x- 10 =0 = o
x =

b)

0 log, x+log,(x- 1) =l :

‘x>0
= =]
Diéu kién: 7
. x=-1L)
PT=log,xfx-l)=lex-x=2=
' x =2(N)

Vay phuong trinh ¢6 nghiém la X =2



x+1=0
r+3izx0 = x>-1

d) In{x+1}+In(x+3) =In(x +?]|; Pidu kien: ¥ +7=20

x =1(N)

PT= In(x+1){x+3)=ln(x+7)= X +4x+3=x+7 = x" +3x-4 =0
x==4(L)

Vay phuong trinh ¢6 nghiém la X =1
Céu 15. Giai cac bat phuong trinh sau:

1
NE

x-5n+3

>8

P c::-:,-_r+l .
b) 2 =20 D
c) E'TH + 2..”_: < 3. +3.‘.‘+I .

Loi gidi

>8 = x -5x+3<-3= x -5x+0<0= 2<x<3

by 57725 e 57U =57 o M ar 242 e a7 x- 250 -1 =x =2

r.:i_mr.r::l
]

-
27N 42 3 +3 N 2 2274427 <3 +3 3 2 0.2 <4Y = ;
c) \

Cau 16. Giai cic bat phuong trinh sau:

2) lngﬁ[x: - Jx+1 I)£4;

b) log,(3x- 1) }10g3(2.r+?};
0 log.(1- 2x) >1 +10g5|[.r+|}.
Loi giai
a)
lngﬁ(r: S 3x+11)=4
PK:x - 3x+11>0+ xR
PT & ¥ -3x+11={3 =9
= x-3x+2=0e | =x =2
b)
log.(3x- 1) >log,(2x+7)

2x+7>0 1
. = x> —
I?n.r—l:vt} 3

PTe= 3x-1>2x+7T = x>8< x>8§

BK



Cau 17.

Cau 18.

Cau 19.

Két hop diéu kién, ta c6: X >8

c) log.(1- 2x)>1+log.(x +1).
[1-2x>0 |

=-lsx<—
5

PK
.-""‘l:”'j 2

PT = log.(l- 2x)=log. 5+log.(x+1) = log.(1- 2x) > log. S(x +1)

= |-2r28x+5e -Tr>d= yv=<- ?

) . -l<x<- i
Két hop diéu kién, ta co: 7
Giai bat phuong trinh sau:
h 1 1= 2x
| ;J <49
a) | (1)
b) 9.1'-] = 3.1"-3 (2)
Loi giai
i v 1-2x ; -2
ﬁ‘|—| £|I—‘ ﬁl—ﬁ.‘rz—ﬁﬁxié S—-ac-;i
R 2
a)(l) .?. .?. H.V.y =

py (D)= 3 >3 @ 2a- 227 - 20 27 420> 0 x€(02) vy, S =(0:2),

Giai bat phuong trinh sau:
log (x-6)<3
a) (1)

log(x+5) =log(- v +4x+5
by 10 g ( )(2)

Loi giai

a) DK; ¥~ 0>0= x>0

(1) = log, (x- G}{lng,‘l‘ ﬁ.r-f:u:»‘l—‘ ﬁr}E :‘ E;h
- -1 3] | 3 27 A | 27
3 3 . Vay
x+5=0 r=-5
. = = xe(-13)
sx +dx+5=0 xe(-1:5)

b) bK: ! -

2) S *¥*5=- X +4x+5e - 30209 xe(- 0] U3 +xm)
Két hop didu kién ta c6 tap nghigm: 5 =t~ FOIW[3:3).
DANG 3. UNG DUNG THUC TE

Mot qua dan phéo duoc ban ra khoi nong phéo voi van tdc ban dau c¢6 do 16n Yo khéng doi.

Tim goc bin @ d qua dan phao bay xa nhét, bd qua stc can ciia khong khi va coi qua dan phao duoc

bén ra tir mat dat.

10



Chon hé truc toa do co géc toa d6 dat tai vi tri khau phao, truc OX theo hudng khau phao nhu hinh
bén. Khi d6, theo Vit li, ta biét rang quy dao ciia qua dan phéo c6 dang duong parabol cé phurong
g

¥ :1:—:3—: +xtanc
trinh (voi & 1a gia tdc trong trudng) <V, COS
_}:——g:x: +xtana =0 x _ Yo sin2a
Cho ¥ =0 ta duge ="o €08 & ,suyra * =0 hoge £
v, sin 2ax
y="2""-"
Qua dan tiép dat khi 4
L v, sin 2 - Vo
Ta co £ 2 | d4u bing xdy ra khi sin2a =1,
T ;
o a="+krk€Z  0<a<l a="
Giai phuong trinh SI12¢ =1 3 qugc 4 . Do 2 nén 4 hay

a =45"

Vay qua dan phéo sé bay xa nhét khi goc ban bang 45"

Céu 20. Trong Hinh 9, khi duoc kéo ra khéi vi tri can bang o diém 0 va budng tay, luc dan hoi cua 1o

xo khién vat 4 gin & du cua 10 xo dao dong quanh O. Toa do

! (gidy) sau khi buong tay dugc xac dinh boi cong thire

s(em) ia 4 trén truc OX vao thoi diém

s =10sin

T
10¢ + = ‘
= . Vao cac thoi diém nao thi

5 ==543cm 9

11



|

L (7 0

o

oo

5 0 x
Hinh 9

(Theo https://ww.britannica.com/science/simple-harmonic-motion)

Loi giai

IDsin‘ |m+£| —-5f3
Khi: § =33 thi 2

-3

| T
] 51n‘|0;+_‘ =
| 2 2

r'-l.r —',T .-'-I.r —'_T
= 1t+—=——+k2rked " |t+—=7- —+k21.kEZ
2 3 2 3

-1 1 1 1
=st=—+—kked " t=—+—-k k=T
12 5 12 5

Cau 21. Hoi Lim (tinh Bac Ninh) dugc t6 chirc vao muia xuan thuong cé tro choi danh du. Khi ngudi
choi du nhun déu, cay du s& dura ngudi choi du dao dong quanh vi tri can bang (Hinh 39). Nghién ctru tro

choi nay, nguoi ta thdy khoang cach h(m) tir vi tri ngudi choi du dén vi tri can bang dugc biéu dién qua

d :31:05[%[25 -1

thor gian ! (s) (v6i £ 20) b hé thiee 7 T 91 vei , trong d6 ta quy u6c 9 >0 khi vi
tri can bang & phia sau lung ngudi choi du va ¢ <0 trong trudng hop nguoc lai (Ngudn: Pai s6 va Giai

tich 11 Nang cao, NXBGD Viét Nam, 2020). Vo thoi gian ! nao thi khoang cach # 13 3™:0m 9

Vi tri cdn bang

Hinh 39

Loi giai

« Dé khoang cach (™) ¢ vi tri nguoi choi du dén vi tri cn bing 13 3 m thi:

3cos | Z(2¢- 1) ‘:3
3
T T, B
Jcos[—(2t-1)]=3 cos EU_ I}l =1
= 3 =
T T
Jcos[—(2t-1)]=-3 cos| —(2t- 1) =-1
(2 ] e

12


https://ww.britannica.com/science/simple-harmonic-motion

[T

R b I — L7

7@ ) =k2n 2t - 1 =6k
= T 2t-1=3+6k

i("f-l}—rﬂﬁr sei=

3

[ |

2 =6k +1 —3
o - 2(keZ)

=0k+4 |\ _3p 42

Do .*_OAEZ f(E*D

te '—EE--] 1 .7 13 |
1272 2' [ = te = _;;57;8.;--[
. 12772772
Khi do [£€ 1258
(1.7 13 _ )
{E‘_ ‘-15-.5-.?-.8-. |

" (gidy) thi khoang cach h 1a 37

« Bé khoang cach h(m) tir vi tri ngudi choi du dén vi tri can bang 1a 07 thi:

3cos| (2 - 1)|| =0 = 3cos| Z(2¢- |}l -0
3 3

= COS EI{E!‘- 1) =0= i(ﬁf— 1) :£+A—J
3 3 2

= i(j;_ =T skre 2-1 :E.;.yl-
3 2 ~

e 2t :§+3k =t :%+—k.

2 2
(5 1117 |
S0,k€EZ . ke 012 EE{Z R 7
Do ' =Y nén FE MRS khigo | .
(5 1117 |
{E{—;— —[
Vay 444 (gidy) thi khoang cach # 1a 0m |

Cau 22. Cho vén toc vem/s) cua mot con lac don theo thoi gian ! (gidy) duge cho boi cong thirc
v =-3sin | 1,5t + i.‘
| 3]
(Theo https://www.britannica.com/science/simple-harmonic-motion)
Xéc dinh cac thoi diém ! ma tai d6:
a) Van toc con lac dat gia tri 1on nhat;
b) Vin té¢ con lic bing L3¢/
Loi giai
sin. |,5£+£.‘ =-

a) Van toc con lic dat gia tri 16n nhat khi

13



o 15+ L= v ponkez ot =+ kez
3 2 9 3

b) Khi ¥ =15 Ta co:

o Tl -1
51n‘ I.S.r+_‘ =
| 3l 2
T Ix " T -7
= 1L 5%t+—=—+k27 ke 1.5t +—=——+k27. k=F
3 f 3 4y
St 4r =T 4T

e t="— 4+ ked " t=—+_Lk kT
9 3 3 3

Cau 23. Chiéu cao (") cja mot cabin trén vong quay vao thoi diém ! gidy sau khi bat dau chuyén

hit) =30+ Elfls,in‘ _;_Tq.r + 7 ‘
dong dugc cho bdi cong thuce 25 3]
a) Cabin dat do cao ti da 13 bao nhiéu?

b) Sau bao nhiéu giay thi cabin dat do cao 40m 13n dau tién?
Loi giai
a) 50m :
b) 12,5 giay.
Cau 24. Cong thuec tinh khdi lugng con lai cia mot chét phong xa tur khéi lugng ban dau M, la:
M(t) =M, 2 '

‘ , trong d6 ! 1a thoi gian tinh tir thoi diém ban dau; 7 1a chu ky ban rd chit phong xa.

DPong vi phong xa ctia polonium-209 c¢6 chu ky béan ra 1a 103 ngay, biét khdi luong ban dau M, =300g .

a) Hoi khoi lugng polonium-209 con lai sau 515 ngay.

b) Héi sau thoi gian bao lau thi con lai g polonium-209.
Loi giai

515

a) Khdi lugng polonium-209 con lai sau 515 ngay 1a; M (315) =300.2 7 =9,375¢

. =50:T =103: M. =
b) Ta co: M (1) =S0:T =103:0,, =300

50 =300.2 1" & x 13 :l -t =log, é = t =- 103.log, l =266

Suy ra: 0 103 ngay.

Cau 25. Néu mdt ngudi giri so tién 4 véi 13i suat kép 7 mdi ki thi sau 7 ki, so tién 7' nguoi ay thu

duoc ca von 14n 13i duge cho boi cong thirc I, =Al+r) .

Mot ngudi giri 150 triéu dong vao mot ngan hang theo thé thirc 13i sut kép véi 13i suat cd dinh 1a
0

8,4%/ nam.

a) Néu theo ki han 1a 1 ndm thi sau it nhit bao nhiéu nam, nguoi do6 thu duge ca vbn va tién 13i hon

200 triéu dong (lam tron két qua dén hang phan tram)?

14



b) Néu theo ki han 14 1 quy (3 thang) thi sau it nhat bao nhiéu quy, ngudi d6 thu dugc ca von va
tién 13i hon gap d6i s tién ban dau (lam tron két qua dén hang phan tram)?

Léi gidi
a) Ta co: 4 =150 (trigu déng), " =847
Vén va tidn 13i hon 200 triéu ddng nghia 1a 1» > 290 (trigy déng)
.. R 4
150(1+8,4%)" =200 = (1+8,4%)" >—= n>log,, .. — =30
Ta co: 3 3
Vay thuc té thi sau it nhat 4 nam nguoi do thu duoc ca von va tién 1ai hon 200 triéu déng.

b) Ta c6: 4 =150 (trigu ddng), " =8,4%:4=2,1%

Vén va tién 13i hon gip d6i sb tién ban dau nghia la I,>24

Ta co: 24 <A(1+2,1%)" = (1+2,1%)" >2 < n>33,4

Vay thuc té thi sau it nhat 34 quy nguoi d6 thu duoc ca von va tién 13i hon gap doi sé tién ban dau.
Cau 26. Ap suat khi quyén 7 (tinh bang kilopascan, viét tit 1a kPa) & d6 cao h (so voi muc nude bién,
in| 2| = h
tinh bang km) dugc tinh theo cong thirc sau: 100 7
(Theo britannica.com)
a) Tinh ap suat khi quyén & d6 cao 4 km.
b) O d6 cao trén 10 km thi ap suat khi quyén s& nhu thé nao?
Loi giai
{ 4 _1_ } 4 B 4
P - P _t7 o p=100e7 ~56,47(kPa)
, tir do: 100 :
b) Khi & d6 cao trén 10km thi A>10 4o do:

i h [} 100
In i‘:-ii—ﬂﬁﬂiiﬁﬁ T 0<p<l00-¢ T =23,97(kPa).
100 7 7 100

Vay ap suat khi quyén s& nho hon 23,97 kPa.

4 N N H == ]. H‘-
Céu27. Nhic lai riing d6 P ciia mot dung dich duge tinh bing cong thirc ¥ og[H’| ,5d6
H? \ S £ s
[ } la ndng d¢ ion hydrogen cua dung dich tinh bang mol/lit. Biét rang méu cua nguoi binh thuong co

do P H tir 7,30 dén 7,45. Hoi ndng d6 ion hydrogen trong mau ngudi binh thudng nhén gia tri trong doan
nao?
Loi giai

Tacs 130 lug[H‘] <7,45
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= -7,30 zlog[H"] =-7,45
=107 z[H"] 2107,

Vay ndéng do ion hydrogen trong mau ngudi binh thudng nhin gid tri trong doan
[5.01107:3,55 10°"]

Cau 28. Cong thuc tinh khéi lugng con lai cia mot chét phong xa tur khdi luong ban dau Mo duoc cho

mit) :m,,| %‘ 7 i
boi cong thuc: L < trong d6 ¢ 1a thoi gian tinh tir thoi diém ban dau va T 14 chu ki ban ra
cuia chit d6. Biét rang chit phong xa polonium-210 c6 chu ki ban ra 1a 138 ngay. Tir khéi luong
polonium-210 ban dau 100g , sau bao lau khéi lugng con lai la:

a) 208 9p) 1089

(Két qua tinh theo ngay va lam tron dén chit s6 thap phan thi hai).

Loi giai
(1] I.'Iﬂ
100 5 =50
a) Giai phuong trinh ' < , ta dugc 1 =138
Vay sau 138 ngay thi khdi lugng polonium-210 con g,
(1] I.':s
100 5 =10
b) Giai phuong trinh ' = , ta duge [ 43843

Viy sau khoang 458,43 ngay thi khdi lugng polonium-210 con 10g

Cau 29. Tdc do cua gio S (dim/gid) gan tim cua mot con 16¢ xody duoc tinh béi cong thirc:

— z . . 5
§ =93logd +65 , trong d6 @ (dam) 1a quing duong con 16¢ xody d6 di chuyén dugc.
(Ngudn: Ron Larson, Intermediate Algebra, Cengage)
Tinh quing dudng con l6c xody di di chuyén duoc, biét te d6 cua gid & gan tim bang 140
dam/gid (1am tron két qua dén hang phan mudi).

Loi gidi

6,4 dam.

Cau 30. (Ma 101 - 2020 Lan 1) Trong nim 2019, dién tich rimg trdng méi cia tinh 4 1a 600 ha Gia
sir dién tich rimg trong méi ctia tinh 4 mdi nam tiép theo déu ting 670 so véi dién tich rimg trong méi
ctia nam lién trude. K& tir sau nam 2019, nam nao dudi dy la nam dau tién tinh 4 co dién tich rimg
trdng méi trong ndm dé dat trén 1000 ha 9

Lo giai

.yl
D_,.-
Dién tich rirng tréng mai cia nam 2019+1 13 600(1+6%) .

o/ :
Dién tich rirng trong mai cia nam 2019+2 3 600(1 +6%) .
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600(1 +6%)"

Dién tich rirng tréng mai cia ngm 2019+ |3

. .S
600(1+6%) > 1000 = (1+6%) 2" n>log,...,~ =870

ted |

Taco
Nhu vay ké tir ndm 2019 thi ndm 2028 13 ndm dAau tién dién tich rirng tréng méi dat trén 1000 ha

Cau 31. (M 102 - 2020 Lan 2) Nam 2020 mgt hing xe niém yét gia ban loai xe X 1a 750.000.000
déng va du dinh trong 10 nam tiép theo, mdi nam giam 2% gi ban so v6i gia ban clia nam lién trude.
Theo dy dinh d6 nim 2025 hing xe 6 t6 niém yét gia ban loai xe X 13 bao nhiéu ( két qua 1am tron dén
hang nghin )?
Lo giai
Gia xe nam 2020 |3 4

Gidxe nim 2021 13 4 =4- 4r=40-7)
Gia xe nam 2022 |3 A, =4 - Ar =A(1- .l')-.

Gia xe nam 2023 13 A=A, - A..r :AI:] - f') .

Gid xe ngm 2024 1y A =4 - Ay =40-r)

. i 2 y 5
A =A,- Ar=A(-r) :?50.000.000‘ 1- ﬁ‘ ~677.941.000

Gia xe nam 2025 |3 dong.

Ciu 32. (Nguyn Hué - Phi Yén - 2020) Dén sb thé gioi duoc uéc tinh theo cong thic S =4€" | trong
d6 A 1a dan sb ctua nam lay méc, S la dan s6 sau 7 nam, ! 1a ty 1é ting dan s6 hang nam. Biét nim
2005 dan sb cua thanh phé Tuy Hoa 13 khoang 202-300 newei va ti 18 tang dan s6 1a 477°  Hei véi
murc ting dan s khong ddi thi dén ndm bao nhiéu dan s6 thanh phd Tuy Hoa dat dugc 255.000 nguoi?
Loi giai
Lay nam 2005 13m méc, khi de 4 =202.300

Gia st sau " nam thi dan s thanh phd Tuy Hoa dat duge 299000 noyrsi tirc 13 ta co

o 255000
AT e =100 In =15,75
255.000 =202.300 g Wo 202300 nam.

vay dén nam 2021 thi dan s6 thanh ph6 Tuy Hoa dat dugc 299-000 e,

Céu 33. (L& Lai - Thanh Héa - 2020) COVID19 1a mot loai bénh viém dudng ho hip cép do ching
m&i cta virus corona (nCoV) bt ngudn tir Trung Qudc (dau thang 12/2019) gy ra véi toc do truyén bénh
rat nhanh (tinh d&én 7/4/2020 d3 c6 1 360 039 ngudi nhidm bénh). Gia sir ban dau c6 1 ngudi bi nhidém
bénh va cir sau 1 ngay sé& lay sang 4 nguoi khac. Tat ca nhitng nguoi nhiém bénh lai tiép tuc 1ay sang
nhirng ngudi khac véi te do nhu trén (1 ngudi 1ay 4 ngudi). Hoi sau 7 ngay sé c6 tong cong bao nhiéu
ngudi nhiém bénh? (Biét ring nhitng ngudi nhidm bénh khong phat hién ban than bi bénh va khong
phong tranh cach li, do trong thoi gian i bénh van 1ay bénh sang nguoi khac).

L&i giai

Sau 1 ngay, téng s6 ngu'di nhiém bénh 13 1+4 =5 nguoi.
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1+4)+0+4)4=(0+4) ne

Sau 2 ngay, téng s6 ngu'di nhiém bénh 13 uwoi.

+4)Y +0+4)Y 4=(1+4) .

Sau 3 ngay, téng s6 ngu'di nhiém bénh I3 guoi.

(1+4) =78125 ]

= Sau 7 ngay, téng s6 ngudi nhiém bénh 13 guai.

Ngoai ra chlng ta cé thé ap dung cdng thirc |3i kép d€ tinh nhanh:

7 7
S, =AQ+r) =1.0+4) =78125 o 4= p =4 n=7

DANG 4. (NANG CAO) PHUONG TRINH - BAT PHUONG TRiNH MU — LOGARIT

Cau 34. (Ma 101 2018) Goi S 1a tap hop tat ca gia tri nguyén ctia tham s6 ” sao cho phuong trinh
16" - m 4™ +5m” - 45 =0 ¢ hai nghiém phan biét. Héi S ¢6 bao nhiéu phan tir?
Loi giai

bt (=4.0> OJ. Phuong trinh tr¢ thanh:

t* - dmt+5m” - 45 =0 (1).

Phuong trinh da cho c6 hai nghiém phan biét khi va chi khi phuong trinh (1) c6 hai nghiém phéan

bigt £>0.
A'>0 - 44550 '_?’Jg_{”“:?’ﬁ
o ps>0 = (5m-4550 o Im<-3"m>3
1.5:,0 .4m>[] m =0 ‘33‘:”“:3‘!57

mEI 4;5;6}

Vi M nguyén nén . Vay S 63 phan tu.

Cau 35. (THCS - THPT Nguyén Khuyén 2019) Phuong trinh 4 - 3.2 “m =0 ¢ hai nghiém thuc

XXy go o~ Xtx, =1 1 ., .,
"2 thoaman ™' 2 . Tim gia tri cua 7

Loi gidi
Pat # =2" . Ta c6 phuong trinh " - 6t +m =0

Phuong trinh da cho c6 hai nghiém Y1>% théa man pt c6 hai nghiém duong

A =0 9-m=0

s=0 = 6= ﬁmzq

£ =20 =07 =

1
; F_E}D .m—

1 1
15 thoa man 2 < | 2
Céu 36. (Chuyén Bic Giang 2019) Tim tit ca cac gia trj ciia tham s6 7 dé phuong trinh

A Axielx S e P I 1 edyel _
4.4 +(2m-2)6 (6m+3)3 =0 ¢6 hai nghiém thuc phan bigt.

Loi giai
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e 47w (2m- 2)67 T < (6m +3)9 T =0
i 4 3 x #2x#]
= a‘ +(2m- 3)‘—‘ -(em+3)=0 (2)
2 #21x#l 2 y [x#l ; 2 y 1
t=| — = — = —=| =l
«bat 3 L3 3 .Suyra 0<t =l

Pt (2) tré thanh: t*+(2m=- 2)t- om- 3 =0 (3)
t =3 (loai)
—
t=-2m- |
* Dé phuong trinh (1) ¢6 2 nghiém X phan biét
(0:1)

e M- -3 = . . X
< Phuong trinh £ +(2m=- 2)t- om- 3=0 .4 ding mot nghiém ¢ thuoc khoang
o 0=-2m- 1=l

= -laemes—
5

i

Chii y: Néu * =1 thi phwong trinh ' 3) chi ¢6 nghiém duy nhatla * =- 1.

\ \ (4= ) - - =
Ciu37. (D& Minh Hoa 2020 Lin 1) Cho phuong trinh 082 (2¥)= (m+2)log x+m=2=0 4 1,
tham sd thuc). Tim tap hop tit ca cac gia tri cua 7 dé phwong trinh d3 cho c6 hai nghiém phan biét thudc
doan [1;2]
Loi giai
logZ (2x)- Gm+2)log, x+m- 2 =0 = [1 +log(x)] "= (m+2)log, x+m-2 =0 (¥)
Pit * =log, x =g(x) = </ <

™), ...
tré thanh
=t +2t+1-mt- 2t +m-2 =0

va moi gid tri ciia ¥ s& cho mot gid tri cta !
(14t) - (m+2)t+m-2 =0

=t -1=m(t-1)
= (t-1)(¢+1- m) =0
t=m-1 ()
=
t =l (2)
Véi ¢ =1 thi phuong trinh 6 mot nghiém * =2

Vay dé phuong trinh ban dau c6 hai nghiém phan biét thi phuong trinh @ phai c6 mot nghiém

t #1

O=m-1<lel=m<2

R €|;2) .z s A A 1.
Vay " [ )de thod man yéu cau bai toan.

Cau 38. (Chuyén Lam Son Thanh Héa 2019) Cho ham s
3log., [2.1': -(m+3)x+1- ml +log, (x*- x+1- 3m) =0
3 . Tim céc gia tri nguyén cua ”* 3¢ phuong trinh

<15

< s A A 1in R L A
d3 cho ¢ hai nghiém phan biét “1>*2 thoa man | Lo

Loi giai
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3log.. [2.1': -(m+3)x+1- ml +log, (.‘r: -x+1- 3;1:) =0
Ta co: 3

= log, [E.‘r: -(m+3)x+1- m] =log, (.‘r: -x+1- 3;1:)

(X2 - x+1-3m>0
= 1 ) 7
23 -(m+3)x+1-m=x"- x+1- 3m
. - x+1-3m >0(*)
- x+1-3m>0(*)
=4 . X =m
e (m+2)x+2m =0(1) R
¥ =2

Phuong trinh da cho c6 hai nghiém phan biét khi va chi khi phuong trinh (1) c6 hai nghiém phéan
(m7 - m+1-3m>0 )
s c - -
= 127 -1+1-3m=0 ﬁ{m Am I}Dﬁmiﬂ—ﬁ
4-3m=0

n . m #2 '
bi¢t thoa man (*)

x-x|<l5e (g +x) -4xx, <225 m' - 4m-221<0 - 13<m <17

Theo gia thiét Do

do - 13<m<12- \l'r'_’_r
Cau 39. (THPT Péng Son Thanh Héa 2019) Tim 7 dé phuong trinh :

4
2 conghimtén L2 |
Loi giai

(m- Dlog? (x- 2) +40m- 5)log, %4-4}3:— 4 =0
: X

Diéu kién: * > 2. Phuong trinh da cho

= (m-1) +4(m- 5)log., (x- 2)+4m- 4 =0

log, Cx- 2)

<= (m- I)[— 2log, (x- 2)] “+4(m- SNog, (x- 2)+4m-4 =0
e 40n- Dlog: (x- 2)+40m - Hlog, (x- 2)+4m- 4=0

e (m- Dlog; G- 2)+ G- Hlog, (- 2)+m-1=0 0

= > .4
= -2 ) a3t
t=log,(x-2) . " 7|2

(m-1)t +(m-5)t+m-1=0 re[- l;l]

= EE[-l;l]

bat
Phuong trinh (1) tré thanh

ﬂ;f(;lie[- I.:I]
T+t +1

- Ayl t =2
_fhl(Equ-E—+4] :':l"ﬂ::ll |:

, (¢ +¢+1)
Taco

Bang bién thién

(2

— m=
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t -1 1
f® +
5
f@® 3
-3 //
Xe 2;41 i ‘ ) . IE[-I;I]
1 phuong trinh (2) c6 nghiém

Phuong trinh da cho c6 nghiém
-3<m ‘_:E

3 .
Ciu 40. (Mi 104 2019) Cho phuong trinh (2log:x- log,x- V4 - m

ca bao nhiéu gié tri nguyén duong ciia  dé phuong trinh c6 dung hai nghiém phan biét?
Loi giai

Tir bang bién thién suy ra

-

x>0

N -
Ta c6 didukien ° =192+ () (y6i M neuyén duong)

(E]Dg_.f x-log, x- !)xj#’ -m =0 (1)

Phuong trinh
2log: x- log,x-1=0(2)
4 =m (3)
log, x =1 x =3
(2)-::‘: =)
].Dg_-\ X == % kY :E
Phuong trinh = 3,

Phuong trinh (3) e x =log, ",

Do ™ nguyén duong nén ta cé cac truong hop sau:
TH1: m =1 thi 987 =0 1o g6 ()12 x>0
(2)

Khi d6 nghiém cua phuong trinh G) bi loai va nhan nghiém ctua phuong trinh
Do d6 nhan gia tri ™ =1,

1 >1
0g,m =—

-

TH2: M 22 thi (%) 1a ~ 2O (4

Dé phuong trinh O c6 dung hai nghiém phan biét

<log,m=<3

=47 =m<4

mE: 3:4:5...:03
Suy ra /

Vay tir ca 2 truong hop ta co: 03 3+1+1 =02 4i4 +i nguyén duong .
'_'.._.,_|_'. - m
Cau 41. Tong tit ca cac gia tri ciia tham s6 7 dé phuong trinh
ding ba nghiém phan biét la:
Loi giai

:ll.'.'lg___:_:___h__\(3|.1'- m|+ 2) y

(" 1a tham s thuc). C6 tat

O
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B In(2 |.'r - m| +2)

CIn(x?- 2x43)

3.-.-: - 2 k3= 2fr-m|+2)

Phuong trinh twrong duong

e 372 I (3 - 2x+3) =3 n(2)x - m|+2) *
(1) =% 2 . s .

Xét ham dac trung f@)=3Int.r 22 la ham s6 dong bién nén tor phuong trinh (*) suy ra
e x - 2x+3 :2|.‘r— m|+2 = glx)=x"- 2x- 3|.‘r— m|+| =0

x-4x+2m+1khix zm | (2x- 4 khix =m
g(.‘f): . =g (_‘r): .
Cé = 2m+] khi x =m 2x  khix =m
x=2khix=m
(x)=0e
va £ x=0&hix =m

Xét cac truong hop sau:

g(x)

THI: M <0 ta ¢ bang bién thién cua nhu sau:
x | —o m 0 2 400
e™| - - - o
+2 T
2(x) L T— P

Phuong trinh chi ¢6 tdi da 2 nghiém nén khong c6  thoa man.
TH2: m =2 tuong tu.

(x)

TH3: 0<m <2 bang bién thien &’ nhu sau:
X ot ¥ 0 i 2 400
g'(x) - 0+ - 0 o+
+ ( ”?'5—]..}: T
2l x| . P ,—'r
kU ! A
—-2m+1 ' 2m—3
(m-1) =0 m =l

“2m+l=0=2m-3= |m=

“2m+l=0=2m-3
m=

b |tk b | —

Phuong trinh c6 3 nghiém khi
Ca 3 gia trj trén déu thoa mén, nén téng cua chung bang 3.

Cau 42. (KTNL GV Thuén Thanh 2 Bic Ninh 2019) Goi S 14 tdng tit ca cac gi tri nguyén ctia

dé bat phuong trinh

In(7x% +7) = In (e’ +4x +m)

nghiém dung v6i moi ¥ thuoc R. Tinh S
Loi giai
Ta co:
- (75 +7 2mx® +4x+m o J(? -m)x-dx+T7-m=0 ()
In (?.T: + ?) =In (HI_T: +4x +HI) me +dx+m>0 mx” +4x+m =0 (2)
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Cau 43.

log, (7x2+7) =log, (mex? +4x+m)

Bét phuong trinh da cho dung véi moi ¥ € IR khi va chi khi céc bat phuong trinh 0.()
moi

x€R

et (F-m)x"-4x+7- m=0 (l)

+xhi =7 taco D trg thanh ~4x 20 = x <0_pg go m =7 khong thoa man.

+Khi ™ #7 taco O dung véi moi xeR

{?—m}[] m<7 ‘m<7
— — = = L
A'=0 4-F-m)y =0 [m=5"m=9 _ 5 (%)

Xét mx” = 4x+m >0 (2)

+Khi M =0 ta co 2) trg thanh ~4¥ >0 = x <0 po g6 M =0 khong thoa man.

+Khi M #0 aco ) dang v4i moi xeR

- i -

m =10 m=10
[ —]

ﬁ -l
A'<0 4-m <0

m=0
L —]

m<=-2"m>2 o 59 (k%)

Tur (+) va Grxc) tacd 2<m =<5 Do MEZ pnen me|3;4;5| T de S =3+4+5=12
(Chuyén Bic Giang 2019) C6 bao nhiéu gia tri nguyén duong ciia " dé bat phuong trinh
nghiém dang vai moi ¥,

Loi giai
Cach 1:

-

Ta-+ 7 =zmx” +4x+m

5 . =
log, (74* +7) =log, (mx® +4x+m) e A+ > O
Bpt:
f(m) =(m - 7)x" +4x+m- 7 <0
—
gx)=me’ +4x+m>0

f(x)=0, vxeR
g(x)>0, "reR

Bpt di cho nghiém dung véi moi ¥ € R

* Truong hop 1: =1

fx)=0 {41‘ =0
= 3
a(x)=>0 Tx* +4x+7 >0

Vay M =17 khong thoa yéu cu bai toan.

dang voi
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, Truong hop 2: m =0

{j‘(ﬂ =0 -

-Tx +4x-7 <0
dx =0

g(x)>0

Vay m =0 khong thoa yéu cau bai toan.
. Truc‘mg hO'p 3. m =0; m =7

fﬂI =0 (m-7<0
' ) m=<7
, o A, {—:ﬂﬁ 4-(m-7) =0 M <5" m =9
f(x) =0, ¥xeR a,>0 m=0 m>0
g(x)=0, YxeR &.h <0 |4-m*<0 m<-2""m>2 o 2<m <5

Khi do:

[ 2. 4. <]
Domeznénme]-3’4’5[.

Cach 2:

-

Tx* +7=2mx” +4x+m
3 3 =
log, (7% +7) =log, (mx® + 4 +m) my’ +4x+m>0

v

715 - 4x+7 3:11;(.1.’: +I)

§(m— T)x* +4x+m-7 <0
= = -
mx” +4x+m >0 Im(.r' +1)> - 4x
w =m T+ _fhr =m m-7=< :41’
- | x+l - x”+1 - x°+1
m= _ﬁ : m= _ﬁ m= _ﬁ
x+1 x°+1 x+1
(*)
- 4.
g =
Xét ham so X" +1 tren R,
4+ +Ax(F +1) 4x7-4
gll:"r'} = { }2 E } = 2 2
(x* +1) (x* +1)
=-1
g'(x) =0
x =l

Bang bién thién
T — 0 -1 1 + a0

!

g + 0 — 0 T
2
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m=- 7 =2
= = 2am=5

Vay dk (%) m=>2

[ 2. 4.]
Do ME€Z pgn mE-|3._4._S|-.

Cau 44. (Sé Binh Phuéc - 2021) Cho bat phuong trinh
(m- Dlog? (x-2) +4(m- 5)log, :

x-2

i

+4dm-4 =0

(M 1a tham s6 thyc). Tim tap hop tat ca cc gia tri

5
—;4].
2

ciia M dé bat phuong trinh nghiém dung véi moi ¥ thudc doan
Loi giai
Diéu kién: X > 2.
1

x=2

+4dm-4 =0

(m- Dlog? (x- 2 +4(m- 5)log,
Ta co: 2 .
= 40m- Dlog: (x- 2)+4Gn - 5log, (x- 2)+4m- 420

it | =log, (x- 2).

re
Véi

%;4] = te[- 1:1]

i

x-2

+4dm-4 =0

(m- Dlog? (x- 2) +4(m- 5)log,

Do d6 bét phuong trinh nghi¢m dang vaéi

4
moi X thuoc  doan 2 khi va chi khi bat phwong trinh
40m- Dt +40n- 5t +4m- 4=0 (1)

, nghiém dung v&i moi ! thudc doan [_ L 1] )
o 4(m- 1) +40m- 5)t+4m- 4 =0 = m(f + 1 +|) ="+ 5t +1

Tac
2 PR 45t +1
r+;+|:‘;+—‘ +—=0,%teR 2 2 B = i
Vi . 2l 4 Anm(! +£+|)3_‘£ +5t+1 ERNPI .
: t+ 5t +1
, .f (f):—: [_ 11]
Xét ham so t"+t+] trendoan! .
() = t#5t+l -4 +4
' (f3+lr+|): ({:+{+|):
_f"(;):ﬂc::Lﬂ:[}c::;:—l_—l
ar+l)
F(-1)=-3 f(l)=1 max £ () =fW=" min £ =r(-1)=-3
: T 3. Suyra ‘=" ' 3, - :
7
m Eﬂ [_ ] me -3;51
Vay " +t+1 pohiém dung voi moi ¢ thude doan L 1 khi )

Céu 45. (THPT Ham Réng Thanh Héa 2019) C6 bao nhiéu gi tri nguyén ctia tham s6 " E[ -10;1 U]

dé bat phuong trinh sau nghi¢m ding voi YER: (G * Eﬁ) +Q2-m )(3 -7 ) -(m+1)2" =0
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Loi giai

Ta co:

(f:l + Eﬁ) +(2- m)(B - ﬁ) -(m+1)2" 20 = 2° (3 + ﬁ) +(2- m)(3 - ﬁ) >(m+1)2"

= (3+ﬁ) +(2-m) 3+ﬁ.

2

=+

;. ﬁ‘ _l
{

: ‘

t=(3+47) > :
bat ( J_) , >0 - . Bat phuong trinh da cho tr¢ thanh:
. 2
£+(3—m).l—}m+l L
t t+1
. L T
NI Fy=tr3
f)= (0:+ ) ' (t+1)
Xét ham so t+1  trén khoang = ,taco
t=-3
o —
f(6)=0 1=0 kni do, ta c6 bang bién thién sau:
X 0 1 +00
f(;j - 0 +

[

Tir bang bién thién trén ta suy ra dé bat phuong trinh di cho nghiém dang thi 7 < L Suy ra trong
doan [ ’ ] c6 tat ca 11 gia tri nguyén cua  théa méan yéu cau bai toan.

CAu 46. (S& Hai Phong 2023) C6 bao nhiéu gia tri nguyén ctia tham sé 7 < (- 10:60) 48 b4t phuong

log, (x* +1)+(2m- l)log . 3+4 =0
trinh > (4 1)+ @m-1) B nghiém ding véi moi ¥ #0 2

Loi giai

t =log. (x* +1 v +1>1e log (x +1)>log.1=0
bat g, )méx;‘éo nén z( )>log, suyra >0

) £+f_2m—l}-l+43_~‘[]
Bat phuong trinh da cho tr¢ thanh: t

= F+2m- 144t =0 1- 2m <" +4t: ¥t >0

< - 2m=min_,_ f(t) f()=t" +4t

, VOI -

Taco / (N =2+4>0:91>0= £(1) 13 pam g8 ddng bién trén (03 +%)
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min,,..., f(6) =(0) =0

Suy ra
1
1-2m <0< m=—
Do do 2
Két hop voi m&(-10.00)mEL— . 50-141=59 ¢§ nguyén " can tim.

Cau 47. (Chuyén Lé Khiét - Quang Ngii - 2021) C6 bao nhiéu sé nguyén duong ” dé phuong trinh

¢’ -1 =mn(me+1) c6 hai nghi¢m phan bi¢t trén doan [_ 10;]0] ?
Loi gidi
+ Pidu kign mx+1>0
. Taco € I =m InCmx +1)

= & +mx =mx+1+mln(mx +1)

¥ oz #1)
= ¢ +mx =" + min (mx +1)

(1.

, F = + :
Xeét ham sb i (t)=¢c +mt e |R.

co /D= +m>0YreRm>0 7@)

\ t A < A A
. Suy ra ham dong bién trén R .

FG)=fnGnx+1))e x=Inlnx+D e & =mx +1 ).

o Ta thiy (2) luon c6 mét nghiém * ~ < [-10:10] 1 46 12 i tim cic gid tri cia M dé (2) 6

ding mot nghiém x #0,x€ [_ 101 D].

e'-1

Tu (1) ta duoc

=

Vé6i * #0 thi (2) X

e)="1 ce[-10:10) [0
Xét ham x ;

. xet - et +]
()=t
Ta c6 X .
h(x)=xe'- e"+1.x€R

=m

bat
5 h'(x)=xe" h'(x)=0= x =0

o lim A () =+, lim A (x) =1,h (D) =0
Ta thiy + - o= .

C

Bang bién thién ctia ham h(x) nhu sau

X oo 0 +00

B(x) - 0 +

hx) 1\ / 7+OO
20

T bing bién thién suy ra h(x)=0,¥xeR= g(x)>0, ¥r =0 .
lim g (x) =1, lim g (x) =1
e Tacd o

y=g(x) vt YE€[-10:10]1[0)

Bang bién thién ctia ham nhu sau
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1-¢" /7

10

Ta bang bién thién suy ra (2) c6 ding mot nghiém x #0, 'TE[_ ID;IU]

I'E’-III I:’I.I'I |II
w 1o |

= me

mEl 2.3,4.. .._"""D""

¢ Do M nguyén duong nén . Vay ¢6 2201 g4 trj ciia 7 thoa man yéu ciu

bai toan.
[-2021:2021] .
Céu 48. (S& Bac Liéu - 2021) C6 bao nhiéu gia tri nguyén cta tham s 7 thudc doan de
prmzedmeis - Bx” +9x + PRl LAY |
phuong trinh (1 o m) c6 mot nghiém duy nhat?

Loi gidi
Chla ca hai vé ctia phuong trinh cho 2" ’ ta duoc:

(3 - 627 49w +m) =8 427 e 2P e 3y =27 4 (2- 1) ()

)L
Xeét ham dc trung: | ) =2 *!

fO)=2n2+3 >0, vieR £ ()
Ta co nén

* 3 3 ?
( )=t- - 3x=2- v = m=-x +6x - O9x +8

}‘( ) =-x +6x" - 9x +8

dong bién trén R,

Xét ham sb c6 bang bién thién nhu sau:
X -0 1 3 +00
f'(x) ) 0o+ 0 )
f (JC) 400 8
m>8

Phuong trinh ¢6 nghiém duy nhét khi va chi khi: " <4 .
9 =m =2021

=2021 =m =3

Két hop voi yéu cau dé bai ta co: . Vay c6 tat ca 4038 s6 nguyén 7 thoa man.
log, (2x- m)=4" +m

Ciu 49. (S& Can Tho - 2021) Cho phuong trinh v6i ™ 1a tham s6 thuc. C6 bao

o ome(-27;27) s
nhi€u gia tri nguyén cua sao cho phuong trinh trén c6 nghiém?
Loi giai
+ Diéu kign: 2x-m>0,
,og, (Qx-m)=4"+m
, Taco &

X log,(2x-m) Ty
e log, (Qx-m)+2x- m=4"+2x = 27 " +log, (2x- m) =2* + 2x

(1).

"y
Xét ham s ’f(” - +£._£EIF{-

co ! £ (1)=2"In2+1>0,%t€R 7@

. Suy ra ham dong bién trén R
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f(log, @x- m)) =f(2x) = log, 2x- m) =2x

Tu (1) ta dugc
4 =lx-mes 4 -1x=-m@)
Y =AY - e
X6t ham g(x)=4"- 2 .
() =4 -2 =4"2n2-2
Ta co & (x)=4"In4-2=4"2In2 2
g (x)=0 = x =x, =log, L
Co In2
Bang bién thién ctia ham g(x) nhu sau
X oo X, +00

¢(r) - 0 +

ol *2 >
\) ¢ (xo )/

Tir bang bién thién suy ra phuong trinh (2) c6 nghiém

= -m Eg(.‘ql)ﬁ m *_i—g(.rl:l) :—g‘ IDg__lnL,} =-0,914

oy

.mel-27:27) | [-26:-25:..:- 1
Do MEZLyy ( )nentaduzocme' 6;-25;...; I’.

Vay co 26 gia tri ctia ” théa man yéu cau bai toan.
Ciu50. (D2 Minh Hoa 2020 Lin 1) C6 bao nhiéu cip s6 nguyén ©*¥) thoa man 0 £ * £ 2020 1
log, (3x +3) +x =2y +9",
Loi gidi
Cdch 1:

Ta o6 log,(3x+3)+x=2y+9" U log, (x+1)+x+1=2y+% .(1)

Pit lng_.\{.r-f-l} =tp x+I =3'.

Phuong trinh (1) tror thanh: £ T3 =2y +3" (2)

Xét ham sd flu)=u+3 trén R .

fdu)=1+3"In3>0,"v1 R nén ham sé /{u) dong bién trén R .

Dodé{z}u fle)=,(2y)0 t=2p P log,(x+1)=2y0 x+1=9"0 x=9"- 1
yi 0 v£2020P 0£9" - 1£2020U 1£ 9" £2021U 0£ y £ log, 2021

(log, 2021 » 3,464)

o v ZP yi {0:1:2:3}

D , €0 4 gia tri cia y nén cling c6 4 gia tri cia *
Vay ¢6 4 cip sd nguyén (x:y) .
Cdch 2:

. c=2v+9 (] - 1 =2y + 3
Tacézlng3{31-k3}+-1 2y+9 U log, (x+1)+x+1=2y+3

Xét ham s6 _f'{.'f} =10g_.\{.1‘+|}+.1‘+| véi x1 [U;EIJEU].
. 1
f{l}_{rﬂ}ln?;

Ta co
[0;2020]

+1>0,"xT x1 [0:2020]p 7(x)

Ham s6 dong bién trén doan

Suy ra F(0)E fFlx)=log,(x+1)+x+1£ £(2020)U 1£ f(x) £ log, 2021+ 2021
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P 1£2y+9 £ log, 2021+2021 < 2028
Nég ¥ <O0P 2y+9 <9 <9 =1P 3 0
I NP (2p497)T NP 2p+9° £2027P 9 £ 2027- 2y £ 2027
Khi d6
P y£log,2027» 3,465 > y<3pb 0f y£3
Pyl {0123} 5 r(x)

cua ¥,
y=0pP log.(x+1)+x+1=10 x=0

12 ham s6 luén dong bién nén véi moi gia tri ctia » chi cho 1 gid tri

+)

i y=1b log.(x+1)+x+1=110 log, (x+1)+x =100 x =8

+) y=2P log,(x+1)+x+1=85U log,(x +1)+x=84U x=80

+) y=3P log,(x+1)+x+1=7350 log,(x+1)+x=734 U x=729

Vay ¢6 4 cip sd nguyén (x:y) .

Cau 51. (Chuyén Bién Hoa - Ha Nam - 2020) C6 tit ca bao nhiéu gid trj thuc cia tham sé ' < - 1]

log . (" +37°)=l 2x+2yp-2 : .
sao cho phuong trinh OB (+57%) og, (2x+2y-2) c6 nghiém nguyén () duy nhat?
Loi gidi
[ +37 >0
biéu kién: ] x+y-120 .
Nhdn xét: Vi Y ¢6 vai tro nhu nhau nén néu phuong trinh c6 nghiém (s ) thi i) cling
la mot nghiém cua phuong trinh.

*) Piéu kién can: Phuong trinh di cho c6 nghiém duy nht = X =N,
log . (2x7) =l 4x -2
Thay vao phuong trinh ta dugc 8. (2x7) 0g, (4x, - 2)
. xEL= dx,- 2>1 . .
Vi Lai co

2x; z=4x - 2= log, (4x, - 2) =log . (3.1].? )Elugm:+I (4x - 2)
1 - |
log,, .2 _lng_._.,.. S (m® +1)

==

= lo _.___ﬂ(m:+l]:_=ln .z 2
.. .2 .. .-

=m +122= m =l ma "”E[' I'fl]: m ==l
*) Piéu kién di: Voi 7 =+ thi phuong trinh di cho tro thanh

ey =2x42y- 26 (e 4y 1) =0 [T
o S x +y =2x+2y-2o x-1) +(p-1) =0«
lng:(x' +f1-'):10g: (2x+2y-2) I e ! > v =l

Suy ra phuong trinh dd cho c6 nghiém duy nhét (1),
Vay c6 hai gid tri 7 can tim la m =+l

log, (3x7 - 6x+6)=3" + 7 - x* +2x- |

Cau 52. (Sé Hung Yén - 2020) Cho phuong trinh . Hoi c6 bao

Gep) 0<xr<2020:yeN

nhiéu cip sd thda man phuong trinh da cho?

Loi gidi
log, (37 - 6x+6)=3"# 7= ¥ +2x- 1= lug_.\’_’a(.r: - 2x+2)=3" 437 - x4 2x- 1

= 1 +log, (.r: - 2x+ 2):3"' +3 - x +2x- 1

= lng_.\(.‘r: -2+ 2)+(x7 - 2x+2) =3 +°

(1).
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log (x*=-2x+2)=z= x*-2x+2 =¥

=¥ )

Xét ham s f)=3"+t= f()=3In3+1>0, *;‘IEIF:'
/(1)

Suy ra ham s6 ddng bién trén R |

) o f@D)=f()e: =

Thay tr¢ lai cach dat ta co:
Z g(x‘]:.‘r: - 2x+2, xe(0:2020)= g'(ﬂ =2x-2

thi (1) tré thanh:

log, (.‘l.': - 2x+ 3) =y’ e xP-2x+2=3"

Xét ham so:

g'(x) =0 x =I
Bang bién thién:
x 0 1 2020
g'I:x:l - 0 +
2 4076362
g (x) \ /
1

Suy ra:

= 1=g(x)<4076362 = 1 3" <4076362 = 0 =)° < log, 4076362

Do yeN=10 *_:;--:Jm =3,7 = }'E{U.fl.flf?&i .
g (x) =1

g(x)=3

g(x)=3"

_g(r):}".

N N . X A , B A (x)
Duya vao bang bién thién cua ham so £

0<x <2020

ta thdy mdi phuong trinh trén c6 mot nghiém

Vay ¢6 4 cip sd () thoa min dé bai.

Cau 53. (Trung Tam Thanh Tudng - 2021) C6 bao nhiéu cip sb %) 1a céc sb nguyén khong am thda
2 (I +fx+2y ) +log, (x+2y) =2log, (#3220 +x)+2(x+ ) +4x+4y

man:
Loi giai

2
o o 21+ x+2y) +log, (x+2y) =2log, (¥ + y* +2xp +x)+2(x + y) +4x+4y
aco

I , ,
= 1+ Lli'x +2y+x+2y+ ;lng: (x+2y) =log, [(x +y) 4+ xl +(x+p) +2x42y

+(x+y Y +x

= | +log, \1'_1' +2y+ EJ.T +2y =log, (v + }-): +x

= log, 24[x+ 2y +2,/x+2y =log, [(1 +y) + .‘l.'] + [(1 +3) + .‘l.'l
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(f)—

+|=0,%t=0
('rif>0,co qn2

ddng bién trén khoang © +OO)
T¢ ()= g(ﬂ.f.‘r+3} ) ((1 +1) +1)¢r 2x+2y =(x +1)' +x
u
= x+2y+2,x+2y :(.T'I‘j.'): +2(x+y) @)
— F _a}
h(u) =u’ +u v6i ”>0,cc') h(u) =2u+1>0, Yu }U.
c v=hlu)=u" +u (0;+00)

Suy ra ham so dong bién trén khoang
- (2)= f’r(..,r‘.r+3}') =h(x +1]ﬁ 1h+'*1 =x+ye x+2y =(x +1)'
u

o x +2xy +f1': =x+2ye }': +20(x- |)}'+-T: - x =0

Xét ham s6 g (1) =log,1+1

Suyrahams{) ¥ _g(f)—h‘_‘rg i+t

Xét ham

3)
Ta coi phuong trinh (3) 1a phuong trinh bac hai an ', khi d6: Phuong trinh (3) c6 nghiém
oA 200 (x-1)V-(*-x)20e -x+120 & x <l

Do ¥ 1a s6 nguyén khong 4m nén ¥ =0 hoge ¥ =1,

B)e y'-2y=0=

y=0
e — 9
+)vei ¥ =0 suy ra =

Y= (thoa man).

+)Voi * =1 , suy ra B)ey =0 y=0 (thoa man).

(x;y) . (0:0), (0 2).,(|.;r:+)_

Vay c6 3 cap thoa man la

Céiu 54. (M3 101 - 2020 Lan 1) C6 bao nhiéu s6 nguyén * sao cho tmg véi mdi X c¢6 khong qua 728
log, (+* +) Eng_.\l[_T-l-}'}?

s6 nguyén ¥ thoa man
Loi giai
.. , 2
Véimoi *EZ tach X =X

. f(y)=log, (x+y)- log, (+y)

Xét ham so

Tap xac dinh D =(- x;+x) (do yE-x= y=- _1").

flly)= : = : =0, YxeD

(x+y)In3 (.‘r: +;-)1n4 (do Y Hyzx+y }D’ln4 > 1n3)

=/ ting trén D

Ta ¢6 f-x+1)=log (x- x+1)- log, (- x+1) ED.

Co6 khong qué 728 sb nguyén Y théa man 1 (y )=<0
& f(-x+729)>0 = log, 729- log, (x* - x+729)>0
& xr-x+729-4" <0< x"- x- 3367 <0
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= -57,5 =x =58,5

xe|-57,- 56,...,58|

Ma X€Z nén

58- (-537)+1 =116

Vay co sO nguyén * thoa.
Céiu 55. (Chuyén L& Hong Phong - Nam Pinh - 2020) C6 bao nhiéu bd () véi Y nguyén va
) 1
i . (xy +2x+4y+8)log, “*1_} | =(2x+3y- xy- ﬁ)lng:‘ 2x ] ‘
| =x, p=2020 théa man | y+2 L ox=3 l9
Loi gidi
Pyl ¥oxp£2020 5 - .
1"1 | 1”}} 0 ol ¥ iy £ 2020
“'1+3;:..|j__ “'1‘}::-[} x=>3,y>0
+Pidukién | ¥ y+2
(- 3y Diog, | T2 4 4G+ Dlog,| 21| <0
BPT cho c6 dang \x=3 L Ee ().
(ead ) .
- (- 3log, | +4+I +3(x+4)log, = =0
g, g,
+Xét ¥ =1 thi (*) thanh a-3 3,15 rang BPT nay nghiém
. : .}
- (x- 3)<0, lng:‘ . +;1+I ‘ >log, (0+1)=0, 3(x+4)>0, 10g3§¢:0
| x- )

dtng v6i moi X >3 vi

Nhu véy truong hop nay cho ta ding 2017 bd () =(nl) g 4 <x <2020xeN

£ Xét 772 thi (%) thanh 4(x+4)log,1 <0

4 =x =2020,x =N

, BPT nay ciing luéon ding véi moi x ma

Truong hop nay cho ta 2017 cédp () nira.

7 £
+Voi V>35> 3 /T (>0 nén (*) khong xay ra.

Vay 6 dang 4034 b6 sb 59 6 man yéu ciu bai toan.
Ciu 56. (THPT Phan Bdi Chau - Gia Lai - 2022 - 2023) C6 bao nhiéu cip s6 (x;) nguyén thda man:
371 =(820x7 + 820y - 1640y + 821) 9 ?
Loi giai

Ta co:

3o
7 *_:(82[])(2 +32U}/2— 82U-2y+82ﬂ)+1

3771 (8205 + 820y - 1640y + 821) 9’ =
S A *_:82[](){2 +y - 2},r‘+1)+1

=Xt + - Myl =t (V-1 >
Pat [ =X +) y+l=x"+(y-1) =0
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Cau 57.

Bét phuong trinh tr¢ thanh; 3 =820t +1 = 0 =t =8

Hay D E.T: + {_],-' o

) =8 x" +(y-1) =8

I

Tty

T,

I,
Wi
s

L s
i ////////////////////////////////////
///////////////////////////////////////
I s,
RN SN air s sl

e g
I w\///// I,
1 {1/ ////////////////////,
) I,
I Y,
1/ I
/] I,
//ﬂ { ////////////////////,
i o VI,
7 / ////////////4///4/7
i Y,

WO /"7///////////////////////

I A1)
////////77%\ ,//////////////////////////////
U T T

LI L TTTTRTTT A 1 L 1

(xy)

C6 25 cip s6 nguyén thoa man.

(Chuyén Phan Bji Chau — Nghé An 2023) C6 bao nhiéu cip s6 nguyén (%)) thoa man

(x+29)P 25 4 (e ) <3,

Loi gidi
Ta C(’) rl'x+2-}J}232x:+2;|'+5|':-3 +|[.T' _]-J.}: £3 = {-T+2_]-J}: 3-;:.'+2|'Il:+-;:.'-r?:-3 £3_ {.T' -}J}E
= {.T""E_].’}:E':“-: P #{x-p) -3 £[3' {.T' _]-"}:l 2.’\--:;.-. vy

Xétham sé /(1) =2 yg; 1€[0:3]

Taco / (=2 +In2.20>0.9€[0:3] o /() gang bidn tren (03],

Khido ()= (x+2p) =3- (x- p)" = (x+2y)" +(x- y)" =3

|—l£.r+2y£l ~l<x+2y<l [-2<3y<2
-1=x-y=l -1=y- x =1 -1<y-x =l
Do *Y 1a s6 nguyén nén ) - Fod mi=rex
[ 2 2
_:E-}JE:
=1 3 3
-l1=x =1

Ta c6 cac cip sd nguyén (x50) 13 (- 1:0).(0:0) g5 (10)

Viy c6 tit ca ba cip sd nguyén (x;») thoa.
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