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Loi néi dau

Nhan dip trung thu 2019, t6i — Nguyén Xuan Nhat xin glii mén qua nho nhd
dén toan thé cac em hoc sinh 16p 12 (2k2) gitp cac em luyén tap chuyén dé: "M va
Logarit” qua cac bai toan hay va khé dugc dé cap trong tai liéu nay.
Tai liéu bao gom 4 chu dé:

PHUONG TRINH BAT PHUONG TRINH MU VA LOGARIT

CUC TRI MU VA LOGARIT

PO THI MU VA LOGARIT

UNG DUNG MU VA LOGARIT VAO BAI TOAN THUC TE
Trong qua trinh bién soan, xin gui 15i cdm on dén Minh Tudn hd trg tdi trong qua trinh
tu thiét k& bia. Va chan thanh cdm on dén team Phan bién: Ban Ly Thanh Tién, em
Trinh Thi Giang va em Tran Xuan Huong da gitp toi phan bién chuyén dé nay.
Do hoan thanh chuyén dé trong thai gian ngan, dui da c6 géng can than nhung van c6
thé phat sinh nhiéu sai s6t. Moi y kién dong gép clia ban doc vui long gti vé

& Facebook: https:/ /www.facebook.com/thenghi.phuong.9

& Email: phuongthenghi@gmail.com
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CHUGONG ].

PHUONG TRINH — BAT PHUONG TRINH
MU VA LOGARIT

1. DE BAL
© Céau 1. Goi S 1a tong cac gia tri nguyén cua tham s6 m d€ phuwong trinh
4*+7=2""4+m?+6m cdnghiém x €(1;3). Chon dap an dung.
A. S=-35. B. 5=20. C. S=25. D. S=-21.
© Cau 2. C6 bao nhiéu gié tri nguyén ctia tham s6 m (|m|<10) dé phuong trinh
sau cO nghiém:
2! =log, (x+2m)+m

A. 9. B. 10. C. 5. D. 4.

© Cau 3. C6 bao nhiéu s6 tu nhién m d€ phuong trinh sau c6 nghiém?
e +e’™" :2(x+m)(1+xm).

A. 2. B. 0. C. V6 s0. D. 1.

@ Cau 4. Cho ham s6 f(x)= ln(\/H+x)+e" —e*. Hoi phuong trinh

f(3")+ f(2x—-1)=0 ¢ bao nhiéu nghiém thuc

A. 3. B. 2. C. 1L D. 0.
© Cau 5. C6 bao nhiéu s6 nguyén duong a dé phuwong trinh sau c6 nghiém duy
nhat?

2

Y2
(3a2 +12a+15)log27 (2x—x2)+(§a2 —3a+1jlog¢ﬁ [1—%} =2log, (2x—x2)+log11 [ZTXJ

A. 2. B. 0. C. V0 so. D. 1.
© Cau 6. Goi S 1a tap hop tat ca cac gia tri cuia m sao cho 10m € Z va phuong trinh
2log,. s (2x2 —5x + 4) =log (x2 +2x —6) c6 nghiém duy nhat. Tim s phan t& cta
S.

A. 15. B. 14. C. 13. D. 16.
© Cau 7. C6 bao nhiéu s6 nguyén m dé phuwong trinh sau c6 nghiém thuc?

ln(m+25inx+ln(m+3sinx))=sinx
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A. 5. B. 4. C. 3. D. 6.
© Cau 8. C6 bao nhiéu gia tri nguyén dwong cua tham s6 M dé ton tai cac s thuc
X,y thoa man:

{ eI _ 0 _ 9oy Dy
logZ(3x+2y+4)—(m+6)log,(x+5)+m*+9=0

A. 3. B. 5. C. 4. D. 6.
© Cau 9. Cho phuong trinh log, (2x* —4x+4)= 2" +y?—x*+2x—-1. Hoi c6 bao
nhiéu cdp s6 nguyén duong (x;y) va 0<x<100 thoa man phuong trinh da cho?

A. 4. B. 3. C. 1. D. 2.
© Cau 10. Cho phuong trinh 27 +3x.9" +(3x* +1)3" = (m3 ~1)x’+(m-1)x, m la
tham s8. Biét rang gid tri m nho nhit d¢ phuong trinh da cho cé nghiém trén
(0;+) 1a a+elnb, véi a, b 1a cdc s6 nguyén. Gia tri ctia biéu thiec 17a+3b bang

A.26. B.54. C. 48. D. 18.
© Cau 11. TOng tat ca cac gia tri ctia tham s6 m dé€ phuong trinh

2
%log2 %+x2 =2(x+[x—m))

C6 dung ba nghiém phan biét la

A. 2. B. 3. C. 1. D. 0.
© Cau 12. Cho cac ham s6 f,(x), £, (x),£,(x),... thoa man:

fo(x) = Inx+[Inx—2019|—|Inx +2019|, £ ,,(x) =

f (x)‘—l, VneN.
S6 nghiém ctia phuong trinh f,,, (x)=0 la:

A. 6058. B. 6057. C. 6059. D. 6063.

© Cau 13. Tim cac gia tri m d& phuong trinh 3P _jog e (IM]+5)
c6 nghiém.
A.J6<m<6 B. -5<m<5 C.5-V6<m<5+y6 D.-/6<m<5
© Cau 14. Tim tham s6 m dé€ tong cdc nghiém cta phuong trinh sau dat gia tri nho
nhat:
1+[2x* —m(m+1)x-2| Qe (x* =mx—1)2™0™ x> —mx,
1 1
A. B. C. = D. =
0 2 > >

© Cau 15. Cho phuong trinh mIn*(x+1)—(x+2-m)In(x+1)-x-2=0(1). Tap
hop tat ca cic gia tri ctia tham s6 m d€ phuong trinh (1) ¢6 hai nghiém phéan biét

thoa man 0<x, <2<4<x, lakhoang (a;+). Khi d6 a thudc khoang
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A. (3,8;3,9). B. (3,6;3,7). C. (3,7;3,8). D. (3,5;3,6).
© Cau 16. Tong tat ca cac gia tri nguyén ctia tham s6 m dé€ phuong trinh sau c6 ba
nghiém phan biét 1a
3mIx (x3 —Ox +24x + m).3"’3 =3"+1
A. 45. B. 38. C. 34. D. 27.

© Cau 17. Cho phuong trinh Z(H)Z.log2 (x2 —2x+3) = 4Fmog, (2|x—m|+2) vl m
la tham s& thye. C6 bao nhiéu gia tri nguyén ciia m trén doan [-2019;2019 | d¢
phueong trinh ¢6 dung 2 nghiém phan biét.

A. 4036. B. 4034. C. 4038. D. 4040.
© Cau 18. C6 bao nhiéu s nguyén a e (-2019;2019) dé phuong trinh
1
+ =x+a
In(x+5) 3*-1
6 hai nghiém phan biét?
A. 0. B. 2022. C. 2014. D. 2015.
1 1

© Cau 19. Cho ham s6 y = vay=e' -m+1 (m

+ 4ot +
x-1 x-2 x—-2019 x-2020
tham s0) c6 d6 thi lan luot la (C,) va (C,). Hoi ¢6 tit ca bao nhiéu gia tri nguyén

ctia tham s8 m €[-2020;2020] d& (C,) cat (C,) tai dting 2020 nghiém phan biét?

A. 2020. B. 2019. C. 2018. D. 2022.

© Cau 20. Gia st ton tai s6 thuc asao cho phuong trinh e*+e™ =2cosax+4 co
ding 2019 nghiém thuc phan biét. S6 nghiém phan biét cta phwong trinh
e’ —e*=2cosax la:

A. 2019. B. 2018. C. 4037. D. 4038.

© Cau 21. SG gia tri nguyén ctia tham s8 m thudc doan [-2019;2] dé€ phuong trinh

(x—1)[log, (4x+1)+logs(2x+1)]=2x—m c6 diing hai nghiém thyec la

A. 2022. B. 2021. C.2 D. 1.
© Cau 22. C6 bao nhiéu gia tri nguyén am cta tham sd m sao cho phuong trinh sau
c6 nghiém
log, 3x* +23x+m+1 By —ma?
2x" —x+1
A. V6 s6. B. 4. C.e. D. 5.
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© Cau 23. Cho ham s6 f(x). Ham s6 f'(x) ¢ bang bién thién nhw sau:

X —o0 -1 4 +00

o N

biéu kién ctia m dé€ bat phuwong trinh f(x+2)—xe* <m nghiém dung véi moi gid tri
ctia x e[-1;1].
A-m>f1)+L.  B.m>f@)+2. C.m>f(-1)+L.  D.pm>f3)2e.
e e
© Cau 24. Goi S la tap hop tat ca cac gia tri nguyén cuia tham s6 m thudc doan

2% +x+m+1

2

>2x* +4x+5-2m c¢6 nghiém. S
X" +x+1

[-10;10] d€ bat phuong trinh log,

phan ttr ctia tap hop S bang
A. 20. B. 10. C. 15. D. 5.
© Cau 25. Cho bat phuong trinh 9" +(m—-1).3*+m >0 (1). Tim t4t ca cac gia trj caa
tham s6 m d€ bat phuong trinh (1) c6 nghiém dung Vx>1
3 3
A.m>0. B.mZ—E. Cm>-2. D.m>—5.
© Cau 26. Tim tap S tat ca cac gia tri thye ctia tham s6 m dé€ ton tai duy nhat cap so
(x;y) theamén log . .., (4x+4y-6+m?)21 va X’ +y’ +2x-4y+1=0.
A. Sz{—l;l}. B. S={—5;—1;1;5}.
C. S:{—5;5}. D. Sz{—7;—5;—1;1;5;7}.
© Cau 27. C6 bao nhiéu gia tri nguyén cia m d€ bat phuong trinh

3In’ x+2Inx+12 |
1n2x—(m+1)1nx+4‘_

nghiém dung véi moi x>0.
A. 4. B.5. C.3. D. 7.
© Cau 28. Goi ala s60 thuc 16n nhat dé€ bat phuong trinh
xz—x+2+aln(x2—x+1)20nghiém ding véi moi x e R.Ménh dé nao sau day
dung ?
A. ae(2;3]. B. ae(8;+x). C.ae(6;7]. D. ae(-6;-5].
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© Cau 29. C6 bao nhiéu gia tri nguyén thudc khoang (—2020;2020) cua tham s& m
dé bat phuong trinh 3log, < 2Iog(m x—x> —(1-x)+1 —x) c6 nghiém thuye ?

A. 2018. B. 2019. C. 4036. D. 2020.
© Cau 30. Goi S la tap hop tét ca cac gia tri cta tham s6 m dé€ bat phwong trinh
m” (In*x~16)+3m(In* x—4)-14(Inx-2) >0 ding véi moi x € (0;+»). Téng gid tri
clia tat ca cac phan ttr thuoc S bang:

3 7

1
A ——. B. 2. C. ——. D. —.
8 2 8 2
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2. HUONG DAN GIAL

Goi S 1a tong cac gia tri nguyén ctua tham s6 m dé phuwong trinh
4*+7=2""4+m?+6m cdnghiém x e(1;3). Chon dap an dung.

A. 5=-35. B. S=20. C.5=25. D. S=-21.

& Loigidi
Taco: 4 +7=2"+m’ +6m < 4* -8.2"=m’ +6m-7(1)
bat 2=t , vo6i xe(1;,3) thi te(2;8). Phwong trinh dd cho tré thanh
t*—8t=m’+6m-7(2).
Xéthamsb f(t) =t>—8t,t € (2;8)co f(t)=2t-8; f(t)=0 < t=4¢(2;8).
Laico f(2)=-12; f(4)=-16; £(8)=0.
Ma ham f(t) xac dinh va lién tuc trén t e (2;8)nén 16 <f(t) <0,
Do d6 phuong trinh (2) ¢ nghiém trén t€(2;8) <> -16<m’*+6m-7<0 < -7<m<1,
Vay m e {-6;-5,—4;-3; 2; 1,0 } Dodo S=-21

Chon y|D.

o iz

C6 bao nhiéu gia tri nguyén ctia tham s6 m (|m|<10) dé€ phuong trinh sau c6
nghiém:
2! =log, (x+2m)+m

A. 9. B. 10. C. 5. D. 4.

& Loi gidi
DKXD: x+2m > 0.
Tac6 2" =log, (x+2m)+m < 2* =log, (x+2m)+2m
2*=t+2m

5t 5 =2 +x=2"+t (1)
=x+2m

Dat t=log, (x+2m). Ttr d6 suy ra {

Do ham s8 f(u)=2"+u déng bién trén R, nén ta c6 (1) < t=x. Khi do:
2 =x+2m < 2m=2" -x.

Xétham s6 g(x)=2"-x=g'(x)=2"In2-1=0 < x=-log, (In2).

Bang bién thién:

X | —0 —log, (In2) 400
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8'(x) - 0 N

8() \ /

g(~log, (In2))

Tkt d6 phuong trinh da cho <cd nghiém khi va chi

g(~log, (In2))
2

2m > g(-log,(In2))<>m=>

diéu kién vi x+2m=2*>0)

Do m nguyén va |m|<10, nén me{1,2,3,4,5,6,7,8,9} .

Chony| Al

khi

~0,457 (cac nghiém nay déu thoa man

C6 bao nhiéu s6 tu nhién m d€ phuong trinh sau ¢ nghiém?

e +e’™ :2(x+\/1—x2)(1+x\/1—x2).

A. 2. B. 0. C. Vo s0. D. 1.

® Loigidi
biéu kién x4c dinh: x e[-1;1].
Xét phuong trinh: e™ +e>™ = 2(X+~/1—x2 )(1+x -2 ) (1).

t* -1
T

bit t=x++v1—-x*.Khido t* =1+2x.\/1—x2 :>x.\/1—x2 =

Khi d6, phuong trinh (1) tro thanh:
t? -1

e™ +e’™ =2t[1+ J@em+e3m :t(t2+1) <:>(em)3+em =t +1t (2).

Xéthamsb:g(u)=u’+u trén R c6: g'(u)=3u’+1>0,VueR,
Suy raham s g (u) déng bién trén R. Do do: (2) < g(e™)=g(t) = e™ =t.
Khi dé taco (1)< e™ =x+41-x"(3)
Xét ham sé: f(x)=x++1-x> Vxe[-1;1]. Co:
[ 2
f'(x)=1- X _N1-x _XVxe[—l;l].

J1-x2 - J1-x2
>0
f'(X)=0©\/1—x2=x<:>{X c>x=£.

1-x*>=x2 2

Phuong trinh (1) ¢6 nghiém x e[-1;1]< phuong trinh (3) ¢6 nghiém x e [-1;1]
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<:>—1£em£\/§ <:>m£lnx/§.
Do meN nén me{0}.

Chon y|D.

=

Cho ham s8 f(x)=In(vVx*+1+x|+e* —e™. Hoi phuong trinh f(3*)+f(2x-1)=0 cé
p g

bao nhiéu nghiém thuec
A. 3. B. 2. C. 1. D. 0.

™ Loigidi

Ta co:

1
f(—x :ln(\/x2+1—x)+e”‘—exzln—+e”‘—ex
(=) XA+ +x

:_[1n(m+x)+ex —e‘x]=—f(X)

Phuong trinh da cho twong dwong voi: f(3") =—f(2x-1) = f(SX) =f(1-2x) (*)

Y i
\/_ x*+1
Suy ra ham s6 f(x) dong bién trén R.

(*) & 3% =1-2x & 3% +2x—1=0(**)
Xétham s6 g(x)=3"+2x-1 ¢ g'(x)=3"1In3+2>0,vxeR.

Xét ham s6 f(x) co f' +e*+e>0,VxeR.

Bang bién thién:

8'(x) +
g(x) /

Suy ra phuwong trinh (**) ¢6 duy nhat mét nghiém x =0.

Chony

=
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C6 bao nhiéu s6 nguyén duong a dé phuong trinh sau c6 nghiém duy nhat?

2
(3a2 +12a+ 15)log27 (2x —x2)+(%a2 —3a+ 1jlogJﬁ [1 —X?j =2log, (2x—x2)+log11 [2—

A. 2. B. 0. C. Vb so. D. 1.

™ Loi gidi

Piéu kién 0<x <+/2.
Bién d6i phwong trinh ban dau twong duong

2 2 2 2-x° _ 2 2-x
(a +4a+5)10g3(2x—x )+(9a —6a+2)log11 — —log3(2x—x )+log11 SC

= (a2 +4a+4)log3 (2x—x2)+(9a2 —6a+1)log11 [2_;(2 J =0

) ) 252 3a—1) log3(2x—x2) .
& (a+2) log, (2x—x*)+(3a-1) 1ogn(T]:0@(a+2j :1 5 ()
%8l gy

Ma v€ trai ctia (*) luén duong voi moi a nguyén duong.

Vi 0<x<+2 nén 2—x2<2:>2 2 - >1:>10g11[2izj>0
—-X

Do d6 tir (*) suy ra log3(2x—x2)>0 < 2x—x* >1 < x* —2x+1<0= khong ton tai

X.
Vay khong c6 gid trj ctia tham s6 a thoa man yéu cau dé bai .
Chon y

- © Caub

Goi S la tap hop tat ca cac gia tri cuia m sao cho 10m € Z va phuong trinh
2log,.. s (2x2 —5x + 4) =log — (x2 +2x —6) c6 nghiém duy nhat. Tim s6 phan tt cta

S.
A. 15. B. 14. C. 13. D. 16.

& Loigidi

Ta cé: 2x* —=5x+4 >0 véi moi x nén phuong trinh ban dau tuwong duong véi

mx-5>0 .
mx >
mx-5%1
) < mx #6
2x°=5x+4>0
) ) x=2
2x°=5x+4=x"+2x-6
Xx=5
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Phuong trinh c6 nghiém duy nhét twong dwong vdi ta nhan nghiém x=2 va loai
x =5 hodc nhan nghiém x=>5 valoai x=2.

e Truong hop 1: Nhan nghiém x=2 valoai x=5.

2m>5 m=>3

biéu nay twong duwong v6i <2m#6 <<m=3 (vO li).
5m <5 m<1
{Sm =6 6

m=—
5

¢ Truong hop 2: Nhan nghiém x=5 valoai x=2.

m=23
m>1
5m >5 6 5
Diéu nay tuong duong véi <5m#6 < mzo 1<m£§.
2m <5 5 6
m#—
2m=6 ms— | 5
2
m=23
10m =30
Suy ra: {10<10m£25. Vi 10m eZ nén 10m6{11;13;14...;25}u{30}.
m=12

Trong tap hop nay c¢é 15 phan tit nén tap hop S cling c6 15 phan ta.

L, 11 13 14 25 30
Chuy: meq—;—;—.,— rUi—.
10 10°10 10 10

Chony| Al

C6 bao nhiéu s6 nguyén m dé phuong trinh sau c6 nghiém thuec?
In(m +2sinx+In(m +3sinx)) =sinx

A. 5. B. 4. C. 3. D. 6.

& Loigidi

m+2sinx+In(m+3sinx)>0

biéu kién: ]
m+3sinx>0

Phwong trinh da cho twong dwong:

sinx

m+2sinx+In(m+3sinx)=e

sinx

<:>m+3sinx+ln(m+3sinx)=e +sin x
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In(m+3sinx sinx

e )+ln(m+3sinx):e +sinx, (1)

Xétham s6 f(t)=e'+t, teR. Tacd f'(t)=e'+1>0, VteR. Nén ham s6 f(t) dong
bién trén R. Vay (1)< f[In(m+3sinx) |=f(sinx) < In(m+3sinx) =sinx.

D4t a=sinx, ae[-1;1]. Phuwong trinh tr6 thanh: In(m+3a)=a < m=e"-3a.

Xét g(a)=e"-3a, ac[-1;1], g'(a)=e"-3<0, Vae[-1;1].

Vay d€ phuong trinh c6 nghiém thyc thi g(1)<m<g(-1) < e-3<m< 1.s.
e

Vay c6 4 gia tri nguyén cua tham s m la: 0;1;2;3.

Chony
=

Cé bao nhiéu gia tri nguyén duong ctia tham s6 M d€ ton tai cac s6 thucX,y thoa

man:
{ eI _ 0 _ 9 oy Dy
logZ(3x+2y+4)—(m+6)log,(x+5)+m*+9=0
A. 3. B. 5. C. 4 D. 6.
& Loigiai
Ta co:

eIV _ W =1 _2x -2y = ¥V e = (x+ 3y —9) - (B3x + 5y - 10)
< X0 4 (Bx+5y-10) =" +(x+3y -9) (1)
Do ham s6 f(t)=e'+t dongbién trén (—wo;+x) nén
(1) ©3x+5y-10=x+3y -9 < 2x+2y =1
Khi d6 phurong trinh
log?(3x+2y +4)—(m+6)log,(x+5)+m*+9 =0
< logi(x+5)—(m+6)log;(x+5)+m*+9=0, dat t=log, (x+5),teR.
Phuong trinh da cho trd thanh t* —(m+6)t+m*+9=0(2)
(2)c6 nghiém < A=(m+6)’ —4(m”*+9)=-3m’+12m >0 < 0<m<4.

Vay s0 gid tri nguyén duong ctia tham s6 m thoa manla 4 gia tri.

Chony
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Cho phuong trinh log, (2x2 —4x+ 4) =2 4 y’> —x*+2x—1. Hoi ¢ bao nhiéu cip sd

nguyén duong (x;y) va 0<x<100 thoa man phuong trinh da cho?
A. 4. B. 3. C. 1. D. 2.

™ Loi gidi

bidu kién: 2x* —4x+4 >0 (*)

Taco log, (2x* —4x+4)=2" +y* -x*+2x -1
<:>10g2[2(x2—2x+2)]+(x2—2x+1):2y2+y2
<:>log2(xz—2x+2)+log22+<x2—2x+1):2y2+y2
e log, (x> —2x+2)+(x* —2x+2)=2" +y* (1).

Xétham f(t)=2"+t c6 f'(t)=2"In2+1>0 VteR. Suy ra ham sb dong bién trén R ,
(1)< f(1og2(x2 —2x+2)):f(y2) & log, (x*-2x+2) =y’
X -2x+2=2" & (x-1)"+1=2",
Do 0<x<100 =1<(x-1)" +1=2" <99’ +1=0<y’<log,(99*+1); do y nguyén
duong néntasuyra 1<y<3.

e y=1=x"-2x+2=2 <& x*-2x=0 <> x=2 (Thoa man Bk (*) va x nguyén

duong).

o y=2=x"-2x+2=16 =x"-2x—-14=0 (Khdng cd gia tri nguyén nao thoa
man).

e y=3=x"-2x+2=512 =x*>-2x-510=0 (Khdng c6 gia tri nguyén nao thoa
man).

Vay c6 mot cip nguyén duong (x;y)=(2;1) théa man yéu cau bai toan.

Chon y

\ © Cau 10 \

Cho phuong trinh 27X+3x.9"+(3><2+1)3X :(m3—1)x3+(m—1)x, m 1a tham s0.
Biét rang gia tri m nho nhat d€ phuong trinh da cho cé nghiém trén (0;+») la

a+elnb, véi a, b 1a cac s6 nguyén. Gid trj ctia biéu thitc 17a+3b bang
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A.26. B.54. C. 48. D. 18.

& Loigidi
Phuong trinh di cho twong duong x° +3x°3* + 3x.(3" )2 + (3X )3 +Xx+3" = (mx)3 +mx

<:>(x+3x>3+x+3" :(mx)3+mx(*)

Xéthamsé f(t)=t>+t co f'(t)=3t>+1>0,Vte R=f(t) la ham dong bién trén R

Do d6 tir (*) suyra x+3*=mx. Vi x>0 suyra 1+% -m.
X

Xét ham sb f(x) ~1+2 tren (0;+00).
X
(3X 1113))(—3X

2
X

Taco f'(x) :0<:>3X(xln3—1):0<:>x:%:log3e.
n

Dau cua f'(x) ciing 1a diu cua nhi thirc bac nhat xIn3—1, do d6 ta c6 bang bién thién:

X 0 log, e o0
f'(x) - 0 +
+00 ~+00
f(x) \ /
1+e.In3

Tur bang bién thién suy ra gi4 tri nho nhit cta m dé phuong trinh c6 nghiém Ia
m=1+eln3.
Suyraa=1,b=3=17a+3b=17+9=26.

Chony| Al
©Caull |

Tong tat ca cac gia tri ctia tham s6 m dé phuong trinh
1 2x* —4x+6

Elog2 ——r +x* =2(x+|x—m|)

C6 dung ba nghiém phan biét 1a
A. 2. B. 3. C. 1 D. 0.

& Loigidi

2
Picu kisn: 2 —** 0 0 & vxeR.
|x—m|+1

2x* —4x+6

1
Phwong trinh: —1lo
&M 2 52 |x—m|+1

+x7 =2(x+|x—m|) (*)
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| tuyén tap cac bai todn ddc sdc mi va logarit

2x% —4x+6

1
< 1082 |x—m|+1

+2x° =4(x+|x—m|)

& log, (2x* —4x+6)—log, ([x—m]|+1)+2x* —4x = 4|x —m|
& log, (2x* —4x+6)+(2x* —4x+6) =log, ([x—m]|+1)+2 +(4[x —m|+4)
& log, (2x* —4x+6)+(2x* —4x+6) =log, (4[x —m|+4) +(4[x—m|+4) (1)
* Xétham f(t)=log, t+t trénkhoang (0;+).

) f'(t):$+1>0, Vt>0 suy ra f(t) dong bién trén khoang (0;+x).

Khi d6 (1) < f(2x* —4x+6)=f(4[x+m|+4) < 2x* —4x+6 = 4|x—m|+4
< 2|x—m|=x*-2x+1
{2x2m=x22x+1

o do x¥*-2x+1=(x-1)*>0,VxeR
2x—2m=—(x2—2x+1) ( ( ) )

(2)

* Vé d6 thi hai ham s6 g(x)=-x"+4x-1 va h(x)=x>+1 trén cung hé truc toa do
Oxy (ban doc tw vé hinh)
(Chii y: Hai d6 thi ham s& y =g(x) va y =h(x) ti€p xtc vdi nhau tai diem A(1;2))

2m =—x>+4x-1
2m=x>+1

Dé€ phuong trinh (*) c6 ding ba nghiém phéan biét thi (2) phai c6 ding ba nghiém

phan biét

< duong thang y =2m va hai d9 thi trén c6 dung ba diém chung phan biét.

1

2m=1 |M73

< 2m=2< | m=1.

2m =3 3

m=—

i 2

Vay tong tat ca cac gia tri cia m bmeg 3.

Chony

\ © Cau 12 \

Cho cac ham s6 f,(x), f; (x), f,(x), ... thoa man:

fo(x) = Inx +|In x —2019| - [In x + 2019

, £ (x)=|f (x)‘—l, VneN.
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S6 nghiém ctia phuong trinh f,,, (x)=0 la:
A. 6058. B. 6057. C. 6059. D. 6063.

™ Loigidi

f = f :i]_ =+
Ta co: £, (x) =0 <, (x) =4 & { 2018 (X) 0 o { 2017 (X) £, (x) 2

f—
Fyors (X) =22 for7 (X) =23

£, (x) = 2020

1 _
Z0<x<e™
Inx+4038;0 < x <e™™ X
4 \ —_. 14 1 -
Xétham sd y =f (x)=1 —Inx;e™’ <x<e®™ ,tacd: y'=1-—;e ™ <x<e®™.
X
Inx—4038; x > e*" 1
Zoxz e
X

Ta lap duoc bang bién thién ctia ham s6 y = £, (x):

0 e 2019 oo
y' + - +
2019 +o0
y / \ /
—2019
—o0
Vay s0 nghiém ctia phuwong trinh la: 1009.2.3+2+3 =6059..

Chon y

ml+5 _

n 7 .7 . A? \ sir\x+x/§cosx— 7 LN
Tim céc gia tri m dé€ phuong trinh 3 108, Beosrsto (Im]+5) €6 nghiém.

A. J6<m<+6 B. 5<m<5 C.5-/6<m<5+J6 D.-/6<m<5

& Loigidi

3sinx+«/§cosx+10 ~ In (|m| + 5)

sinx+5 cosx-jm+5 _
3 =1 |m|+5 - .
3 ln<smx+ 5cosx+10)

gsinx+ 5cosx+10 (|m| + 5) <

= 351“"+J§“°S"+1°.1n(sin X ++/5 cos X + 10) = 3‘m‘+5.ln(|m| + 5)
Xét ham s& f(t)=1In(t).3",Vt=5 cd f'(t):%Bt +In(t)3'In(3)>0,vt>5

Vay ham s6 f(t)dong bién .

| Qua Trung thu 2019

A TU LIEU TOAN HOC

TAP CHI VAT

z




| tuyén tap cac bai todn ddc sdc mi va logarit

f(sinx+ 5cosx+10)=f(|m|+5):>sinx+ 5cosx+10:|m|+5<:>sinx+\/§cosx+5=|m|

Ma ta c6 —V6 <sinx++/5cosx <+/6
Nén dé€ phuong trinh ¢6 nghiém ta phai c6
5-J6<m<5+6

5-/6 <|m|<5++/6 < .
| 5-J6<m<6-5

Chon ¥
 ©Caul4

Tim tham s6 m d€ tong cac nghiém cta phwong trinh sau dat gia tri nho nhat:

1+ [2x2 -m(m+1)x— 2] lmd (x2 —mx— 1) 20 2 m2x,

1 1
A. B. C. -= D. =
0 2 > >

O & Loigidi
Z
(S—_D 1+[2x" -m(m+1)x-2] 2" =(x* = mx—=1) 2™ 5 —-m’x
i_ — Xz—mX— x2—m2x— — Xz—mX—
O <:>[(x2—mx—1)+(x2—m2x—1ﬂ.2 ( 1)=(x2—mx—1).2( iH 1)+(x2—mzx—1).
L
o
8. D4t a=(x"—mx-1),b=(x*~m’x~1) thi phuong trinh trén tr& thanh
L (a+b)2" =a2"* +boa+b=a2"+b2" < a(2°-1)+b(2°-1)=0 (*).
Z ,
< Néu a=0 hodc b=0 thi phwong trinh (*) thoa man.
O , 2°-1 2°-1
= Néu a#0 va b#0 thi phwong trinh (*) twong dwong + =0 (**).
Ta &8y rang
e Véia>0thi 2°>1, tircla 2°—1>0 nén 2 -1 >0.
a
7. \ a 7 \ A 2a _1
e Véia<0 thi 2°<1, titcla 2° -1 <0 nén >0.
a
a _ b __
Suy ra >0, Va# 0. Hoan toan twong tu: >0,Vb=0.
a
221 221 e A
Neén + >0,Va=#0,b=0.Suy ra phuong trinh (**) vo nghiém.
a
) a=0 _, . 5 x> —mx-1=0
Do do: (*) < . Ttec la phuong trinh da cho twong duong .
b=0 x*-m’x-1=0
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Hai phuong trinh x> —-mx-1=0 va x> —m’x—1=0 c0 it nhat 1 nghiém trung nhau
khi m=0 hodc m=1.

e Néu m=0 thi hai phuwong trinh déu la x> —1=0 nén phwong trinh da cho c¢6
hai nghiém va tong hai nghiém d6 la T, =0.

e Néu m=1 thi hai phuong trinh déu la x> —x—1=0 nén phuwong trinh da cho

c6 hai nghiém va tong hai nghiém d61a T, =1.

Khi m#0 va m =1 thi hai phuong trinh x> —mx-1=0 va x> —m’x—1=0khong cé

nghiém nao trung nhau.

Phuwong trinh bac hai x> ~-mx—1=0 ¢6 a.c<0 nén c6 hai nghiém phan biét va tong

hai nghiém dé la x, +x, =m.

Phuwong trinh bac hai x> —m*x—1=0 c¢6 a.c <0 nén cd hai nghiém phan biét va tong
2

hai nghiém dé la x, +x, =m~.

Suy ra phuong trinh da cho c6 4 nghiém phan biét va tong cua chung la

2
2 1 1.1
T=x+X,+X;+X,=m+m = m+— | ——>——.

2 4 4
T3:—1<::>m:—l ,nén minTg,:—l.
4 2 4

So sanh T,, T,, minT, thi dwgc gia tri nhé nhat cta tong cac nghiém cua phuong
trinh da cho la —- va dat tai m -
Chony

 ©Cauls
Cho phuong trinh mIn®(x+1)—(x+2-m)In(x+1)-x-2=0(1). Tap hop tat ca cac

gid tri ctia tham s6 m d&€ phuwong trinh (1) cé hai nghiém phéan biét thoa man
0<x, <2<4<x, lakhoang (a;+). Khi d6 a thudc khoang
A. (3,8;3,9). B. (3,6;3,7). C. (3,7;3,8). D. (3,5;3,6).

& Loigiai

biéu kién: x >-1.
Vi x =0 khong théa man phuong trinh nén ta c6
X+2

mln(x+1)=x+2 m:ﬁ’( )
(1)@[mln(x+1)—x—2][1n(x+1)+1]:O<:> ln(xg_xl):)_lx PN XZl_(1X+ )
e
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| tuyén tap cac bai todn ddc sdc mi va logarit

Do nghiém x = 1 1<0 nén phuong trinh (1) ¢6 hai nghiém thoa man
e

0<x, <2<4<x, khi va chi khi phuong trinh (2) c6 hai nghiém phan biét sao cho

0<x, <2<4<x,.Xétham sG f(x)= % trén khoang (0 ; +o) ta c6
ln(x+1)—xii D
f'(x)= XTL f(x)=01 1)- =0, (3).
(- (=0 (1) -2 2 0, 3
s X+2 4, 1 1 R
Xét ham s§ h(x)=In(x+1)- 6 h'(x)= + =>0, Vx>0 nén h(x)
x+1 x+1 (x+1)

dong bién trén (0;+ ) do d6 phwong trinh f'(x) =0 c6 khong qua mot nghiém.
Ma f'(2).f'(4) <0 va f'(x) la ham s6 lién tuc trén [2;4] suy ra phuong trinh (3) c6
duy nhat mét nghiém x, €(2;4). Tt d6 ta c6 bang bién thién:

X 0 2 Xg 4 400

f'(x) _ 0 +

—+0o0 —+0o0

) \ /
\ /

T bang bién thién ta c6 phuong trinh (1) c6 hai nghiém phan biét thoa man

0<x, <2<4<x, khiva chi khi m>i<:>me 6 ;+00
nb5 In5’

N 6
\Y =——¢€(3,7;3,8).
va 1n5e( )

Chony

=

Tong tat ca cac gid tri nguyén ctia tham s6 m dé phuwong trinh sau ¢6 ba nghiém
phan biét la
3N (X —9x” +24x+m )37 =3" +1
A. 45. B. 38. C. 34. D. 27.

& Loi gidi
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Phwong trinh teong dwong vdi
3 4 (x7 9% +24x+m ) =27+ 3 < 3 4 m —3x =3 +(3-x)’
Xét ham dac trung: f(t)=3"+t> = f'(t)=3"'In3+3t> >0 VteR.
3Im3  _3x =33 +(3—x)3 <:>§/ﬁ=3—x<:>m=(3—x)3 +3x

om=—x>+9x* —24x+27.

Dit g(x)=—x" +9x* —24x+27 = g'(x)=-3x +18x—24=o@[":
X =

Ta c6 bang bién thién:

X —00 2 4 +00
8'(x) _ . _
£(x) \ 1
; / \m

D& phuong trinh ¢6 3 nghiém phan biét thi 7 <m <11 = m €{8;9;10}. Vay tong cac
gia tri m bang 27.
Chony|D.

Cho phuong trinh 20 Jog, (x*-2x+3)= 4"og, (2jx~m|+2) véi m 1a tham s§
thue. C6 bao nhiéu gia tri nguyén cta m trén doan [-2019;2019] d€ phuong trinh

c6 dung 2 nghiém phan biét.
A. 4036. B. 4034. C. 4038. D. 4040.

® Loi gidi
biéu kién: xeR.
2("71)2.10g2 (x2 -2x+ 3) = 4Fmog, (2 [x—m|+ 2)
<26V og, [(x 1)+ 2] =2%"og,(2|x—m|+2)(1)
Xét ham s6 y =2"1og, (t+2) véi t20.

Ham s6 y =2"log, (t+2) xac dinh va lién tuc trén [0;+ ).
t

- 2
Tacody =2t.10g2(t+2).ln2+m>0, vt>0.

Vay ham s§ y =2".log, (t+2) dong bién trén [0;+).
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(x—l)2 =2(x—m)

Tie ()& £{(c-1) )= 2hom) < (o1 =2peomles) L P

(*)-

Xét phuong trinh 2m=-x*>+4x-1. Ta c6 bang bién thién cua ham sd

2m=-x"+4x-1 (1)
=
dm=x*+1  (2)

g(x)=—x"+4x-1

X —o0 2 400

N 0
3
g(x) / \

Phuong trinh 2m = —x? +4x—1 ¢6 2 nghiém phén biét khi 2m <3 < m < % .

Phwong trinh 2m =—x*+4x-1 c6 1 nghiém khi 2m =3 < m= % .

Phuong trinh 2m =—x* +4x—1 v0 nghiém khi 2m >3 < m > % .
Xét phuwong trinh 2m =x* +1. Ta ¢6 bang bién thién ctia ham s& h(x)=x"+1

X —00 0 -+00

g'(x) -

0 +
g(x) \ /
1

Phuong trinh 2m = x> +1 ¢6 2 nghiém phan biét khi 2m >1< m > % .
Phuong trinh 2m =x*+1 ¢6 1 nghiém khi 2m=1<m= % :
Phuong trinh 2m = x> +1 v0 nghiém khi 2m <1< m< % .
e Khi m= %: phuong trinh 2m=-x*>+4x-1 c6 nghiém Xx=2, phuong trinh
2m=x’+1 c6 2 nghiém phéan biét x= +2. Vay (*) ¢6 3 nghiém phan biét,

. 3
suy ra loai m = 5
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e Khim-= % . phuong trinh 2m = —x +4x—1 c6 2 nghiém phan biét x=2++2,
phuong trinh 2m=x*+1 c6 nghiém x=0. Vay (*) c6 3 nghiém phan biét,
. 3
suy raloai m==.
2
Xét phuong trinh —x* +4x—1=x>+1<> -2x>+4x—2 =0 <> x =1 suy ra khong ton tai
m dé€ phuong trinh (1) va (2) c6 cung tap nghiém gom 2 phan tir. Vay khong ton
tai m d€ (*) c6 2 nghiém phan biét .

Yéu cau bai toan < (*) ¢6 2 nghiém phan biét .

nd

e THI: (1) c6 2 nghiém phan biét va (2) v6 nghiém < %©m<§.
m<—
2
1
m>—

e TH2: (2) c6 2 nghiém phan biét va (1) v6 nghiém < g Sm>—
m>—
2
3
m=—

e THB3: (1) c6 nghiém x=2 va (2) c6 nghiém x=0 < %@me@.
ey

Két hop v6i diéu kién m thudc doan [-2019;2019 | ta c6 m e {—2019 ,%) u(% ;2019} )

Vi m nguyén nén nén ta c6 4038 gia tri ca m.

Chon y

 ©Caul8

C6 bao nhiéu sé nguyén a e (-2019;2019) dé phuong trinh
1

+ =x+a
In(x+5) 3*-1

c6 hai nghiém phéan biét?
A. 0. B. 2022. C. 2014. D. 2015.

& Loi gidi
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1 1 1 1
+ =x+a< + -
ln(x+5) 3*-1 In(x+5) 3*-1
1
+
In(x+5) 3*-1
-1 3*In3

Tacod: f'(x)= — -1<0,vxeD
aco: fi(x) (x+5)In*(x+5) (3x_1)2 <P UXE

= f(x) nghich bién trén tiig khoang cua tap xac dinh

Phuong trinh

X=a

Dat ham s6 f(x) = —x ¢6 tap xac dinh D =(-5;-4)uU(—4;0)U(0;x)

Cac gidi han: lim f(x) = 751 +5= 5——243 ; lim f(x) = —o0; lim f(x) =+o0
x—>-5" 37 -1 242  x—>-4 x—>—4"

lim f(x) = —oo; lim f(x) = +o0 ; lim f(x) = —o0

x—0~ x—0" X—>+00

Bang bién thién

X _5 -4 O —+o0
() - - -
23 - o
242
f(x)
—o0 —0 0
Phuwong trinh f(x)=a c6 hai nghiém phén biét khi va chi khi a>5- %

aeZ ael
0 = .
ae(-2019;2019) = |ae[4;2018]
Vay c6 2018—-4+1=2015 gid tri ctia a.
Chony|D.

Cho ham s y:iju 1,1
x—1 x-2 x—2019 x-2020

c6 d6 thilan lwot 1a (C,) va (C,). Hoi c6 tat ca bao nhiéu gia tri nguyén ctia tham sd

m e[-2020;2020] d& (C,) cat —o tai ding 2020 nghiém phan biét?

va y=e*-m+1 (m tham s0)

A. 2020. B. 2019. C. 2018. D. 2022.
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Phuong trinh hoanh d6 giao diém cua (C,) va (C,):
1 1 1 1
oot +
x-1 x-2 x—2019 x-2020
11 1 1
+ +1
x—1 x-2 x—2019 x-2020
Xét ham f(x)=e*—— 1 .. L, 1 4
x—1 x-2 x—2019 x-2020
Tap xadc dinh: D=R\ {1;2;...;2019;2020} .
1 1 1
S+ Skt
(x-1)" (x-2) (x—2020)

=e*-m+1

Ta co: f'(x)=e*+

>0, VxeD.

Bang bién thién
x —o0 1 2 2019 2020 +00

Tt bang bién thién, (C,) cat (C,) tai ding 2020 diém phan biét khi va chi khi m <1
Ma m e[-2020;2020], m € Z nén m e{-2020;-2019;...;0;1}.

Vay c6 tat ca 2022 s6 nguyén m thoa man bai toan.

Chon y|D.

Gia st ton tai sO thyc asao cho phuong trinh e*+e™ =2cosax+4 c6 dung 2019

nghiém thic phan biét. S6 nghiém phan biét cia phuong trinh e* —e™ =2cosax la:

A. 2019. B. 2018. C. 4037. D. 4038.

& Loigidi

Phuong trinh dau twong dwong
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X X

2
e +e™” :2cosax+4<:>(e2 —e 2] =2cosax+2

X X

2_g2 chos% (1)

X x \2 2 e
2_a2 ax
| e?-e =|2cos— | &
2 x x

e2 —e 2 = _DcosX (2)

Nhén thdy x =0 khong la nghiém ctia phuwong trinh da cho.
Néu x = x, langhiém cua (1) thi x =-x, la nghiém ctia(2).
Vay suy ra phueong trinh da cho cé 2.2019 = 4038 nghiém.
Chon y|D.
 ©Cau2l

S6 gid tri nguyén cua tham s8 m thudc doan [-2019;2] d€ phuong trinh

(x—1)[log, (4x+1)+logs(2x+1)]=2x—m c6 diing hai nghiém thyrc la

A

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

™ Loi gidi

N

TOAN HOC PHO THONG

e Diéu kién: x > —% .

e Véi x=1 thay vao phuong trinh (x—1)[log, (4x+1)+log, (2x+1)]=2x-m
(*) ta dwgc m=2.

e Khi m=2 thi phuong trinh da cho tré thanh:

x-=1=0

log, (4x+1)+logs(2x+1)=2 (1)

z

(x—1)[log, (4x+1)+logs(2x+1)]=2x-2 c{

Dé thdy phuong trinh (1) c6 nghiém duy nhat x, #1.
= m=2 thi phrong trinh da cho c6 ding hai nghiém thuc.
e Véi x=1 thi:

(x—1)[log, (4x+1)+log, (2x+1) |=2x—m < log, (4x+1)+log, (2x+1) = 2X_;n
X_
<:>log3(4x+1)+log5(2x+1)—zx_in:0,
X_
Lp T ~ X-m . 1
Xét ham s& y =log, (4x+1)+log; (2x+1)- T Vo XE(—Z;ljU(1;+oo),
X_
4 2 2-m 1
Ta cod: v'= 0,v -—;1 1; : 2.
aco:y (4x+1)ln3+(2x+1)ln5+(x_1)2> xe( 1 ju( +o0) va m<
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Bang bién thién:

1
X 2 -1 too
y' + +
o0
y / /
—o0 —00

Dua vao bang bién thién ta c6: phwong trinh y=0 c6 dung 2 nghiém x, € (—% ;1) ;

X, €(1;+) véimoi m<2.

Vay voi moi gid tri nguyén ctia m thudc doan [-2019;2] thi phuong trinh da cho
ludn c6 hai nghiém thiec phan biét, tiec la ¢6 2022 gia tri nguyén cuia m thda man yéu
cau bai toan.

Chony| Al

o ciuz

C6 bao nhiéu gia tri nguyén am cta tham s m sao cho phwong trinh sau c6 nghiém
3x*+3x+m+1
log, - =X’ =5X—m+2
2X"—x+1

A. V0 s0. B. 4. C.6. D. 5.

™ Loi gidi

Ta co: 2x2—x+1:2(x2—lxj+1:2(x2—2.x.1+ij+Z:2(x—lj2+z>0 vxeR.
2 4 16) 8 4 8
Do d6 diéu kién d€ phuwong trinh xdc dinh 1a 3x* +3x+m+1>0 (1)
Phuong trinh da cho twong duwong voi:
log, (3x* +3x+m+1)-log, (2x* —=x+1) =x" -5x—m +2
<:>log2(3x2+3x+m+1)+3x2+3x+m+1:10g2(2x2—x+1)+1+4x2—2x+2

& log, (3x* +3x+m+1)+3x +3x+m+1=log, (4x* - 2x+2)+4x* —2x+2 (2)

Xét ham s8 f(t)=log, t+t trén (0;+), ta cd f'(t) = +1>0 Vte(0;+), do dod

tln2
f(t) dong bién trén (0;+) nén (2) < 3x” +3x+m+1=4x -2x+2

om=x"-5x+1 (3)
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Xét ham s6 < f(x)=x>-5x+1, f'(x)=2x-5, f’(x)=0<:>x:§, ta c6 bang bién

thién
>
X —0 7 +00
f'(x) _ 0 +
+00 /+oo
() | T
4
Vay (3) <6 nghiém khi va chi khi mz—%. khi d6

3x2+3x+m+1=3x2+3x+x2—5x+1+1=4x2—2x+2=3x2+(x—1)2+1 >0 nén (1)
dung.

Vay mz—%, ma m 1a s6 nguyén &m nén m e {-5;-4;-3;-2;-1}.

Chony|D.
 ©Cau23

Cho ham s6 f(x). Ham s0 f'(x) c6 bang bién thién nhu sau:

X —o0 -1

£(x) / \3 " \

biéu kién ctia m d€ bat phuwong trinh f(x+2)-xe* <m nghiém dung véi moi gia tri

cta x e[-1;1].

A.m>f(1)+1. B. m>f{(3)+2e. C.m>f(—1)+1. D. m>{(3)—2e.
e e

& Loigidi
Xét ham s8 g(x) =f(x+2)—xe* trén doan [-1;1]
Ta céd: g'(x) =f'(x+2)—(x+1)e*

Voéimoi xe[-1;1], tacd: 0<(x+1)e* va 1<x+2<3 suyra f'(x+2)<-1

Do d¢, ta cé g'(x)<0,Vx e[-1;1]. Vi vay g(1) <g(x) <g(-1) =f(1) + 1, wel41].
e
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Suy ra bat phuwong trinh nghiém ding véi moi x €[-1;1] khi va chi khi

m >maxg(x) = m >f(1)+1
[-111] e

Chony|A|
- © Cau24 |

Goi S la tap hop tét ca cac gia tri nguyén ctia tham s6 m thudc doan [-10;10] dé bat

2% +x+m+1
X +x+1

phuong trinh log,

hop S bang
A. 20. B. 10. C. 15. D. 5.

>2x* +4x+5-2m c6 nghiém. S8 phan t cua tap

& Loigidi

2x* +x+m+1
x> +x+1

Khi dé:

2x* +x+m+1
x> +x+1

2x* +x+m+1

5 —1>2x*>+4x+4-2m
X" +x+1

lo >2x” +4x+5-2m < log,

&3

2x* +x+m+1
3(x2+x+1)

< log, >2x% +4x+4-2m

& log,(2x* +x+m+1) - log, 3(x* +x+1) > -2(2x" +x+m+1)+6(x" +x+1)

& log, (2x* +x+m+1) +2(2x2 +x+m+1)>log,3(x* +x+1) +6(x” +x+1). (1)

Xét ham s6 f(t)=log, t+2t véi t>0 co f'(t)= +2>0,Vt>0 .

t.In3
Suy ra ham s f(t) dong bién trén khoang (0;+). Do d6 (1) tuong dwong véi
f(2><2 +x+m+1) > f(E’)(x2 +x+1)) S 2 +x+m+12 3(x2 +x+1)(théa man (*))
< xP+2x+2<m.
BPT x* +2x+2<m ¢6 nghiém khi va chi khi m >ming(x) véi g(x)=x>+2x+2.
Xét ham s6 g(x)=x"+2x+2 véi xeR cb g'(x)=2x+2.
g'(x)=0 < 2x+2=0 < x=-1.

Bang bién thién

X —o0 -1 +00
g'(x) - 0 +
—+00
g(x)
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1
Tt bang bién thién suy ra ming(x)=1. Do d6 m>1.

Vi m e[-10;10] nén tap S={1;2;..;10} . Vay S ¢6 10 phan tt.
Chon ¥ [B]

Cho bat phuong trinh 9*+(m-1).3*+m >0 (1). Tim t4t ca cac gid tri cia tham sd
m dé€ bat phuong trinh (1) c6 nghiém ding Vx>1

3 3
A.m>0. B.mZ—E. Cm>-2. D.m>—5.

™ Loigidi

bat £=3*, t(x) la ham dong bién trén R, lim t=+0 = véi x&[1;+o), thi t[3;+).
Taco: (1)< 2 +(m—1)t+m >0 (2)
Dé (1) 6 nghiém diing Vx >1 thi (2) c6 nghiém ding Vt >3
t*—t
t+1
(2t—1)(t+1)—(t2—t):2t2+t—1—t2+t=t2+2t—1

(’c+1)2 (t+1)2 (’c+1)2
Vi t>3, t?+2t-1>3*+23-1>0 nén f'(t)>0 Vte[3;+»)

StP+(m-1)t+m>0 Vt23 ot —t>-m(t+1) Vt23 < >-m Vt>3(3)

2 —t
t+1

Xét hamsb f(t) = co f'(t)=

= minf(1)=£(3)=2 -

[3;+oo)

2
, ) 3 3
Do do (3)@—m<mmf(t)z§ <:>m>—§.

Chon y|D.

' © Chu26

Tim tap S t4t ca cac gia tri thure cia tham s& m dé€ ton tai duy nhét cip s6 (x;y) thoa
man log . . , (4x+4y-6+m?)21 va X’ +y’ +2x-4y+1=0.

A. S={—1;1}. B. S={—5;—1;1;5}.

C. S={—5;5}. D. S={—7;—5;—1;1;5;7}.

& Loigidi
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Ta co

logxz+yz+2 (4X+4y—6+m2)21 <:>4X+4Y—6+m2 sz _I_yz )

& X +y’ —4x-4y+8-m” <0 & (x—2)" +(y—-2) <m? la mot hinh tron (C,) tam
1(2;2), ban kinh R,=|m| v6i m=#0 hodc la diém I(2;2) véi m=0 va
X +y’ +2x-4y+1=0 < (x+1)" +(y-2) =4 1a mdt dudng tron (C,) tam J(-1;2)
 bankinh R, =2.

e THI1: Véi m=0 tacéd: 1(2;2)¢(C,) suy ra m=0 khong thoa man diéu kién
bai toan.

e TH2: V6i m=0.

logX2+y2+2 (4x +4y-6+m’ ) >1

Pé hé { ton tai duy nhét cip s6 (x;y) thi hinh tron

X +y> +2x—4y+1=0
(C,) va duong tron (C,) tiép xtic ngoai voi nhau < IJ =R, +R, < +3? + 0% =|m]|+2

<|m|=1 &m=41.

Chony| Al
 © Cau27

C6 bao nhiéu gia tri nguyén cua m d€ bat phuong trinh
3In’x+2Inx+12 |
In? x—(m+1)lnx+4‘ -

nghiém dung véi moi x>0.
A. 4. B. 5. C.3. D.7.

& Loi gidi
bdt t=Inx, teR. Yéu cau bai toan tré thanh tim cac gia tri nguyén ctia tham s6 m

32 +2t+12

dé bat ph trinh
© bat Phuons t tz—(m+1)t+4\

>2 (1) nghiém dung voi moi teR.

D€ (1) nghiém ding véi moi teR, diéu kién can 1a t* —(m+1)t+4=0 vd nghiém
tren R © A, <0 m’+2m-15<0& -5<m<3 (}).

Diéu kién du: Do 3t*+2t+12>0 vdi moi teR va véi m thoa man diéu kién (¥), ta
thay t* —(m+1)t+4 >0 véimoi teR nén (1) twong dwong véi

3t +2t+12
t*—(m+1)t+4

>2 VteR <:>t2+2(m+2)t+420 VteR
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SAN <0 o&m?+4m<0 ©—4<m<0.
Két hop v6i diéu kién (*) va diéu kién m nguyén, ta duwoc cac gia tri m can tim la
me {—4;—3;—2;—1;0} )
Vay ¢0 5 gia tri nguyén cia m thoa man.

Chon y

' © Cau2s

Goi a la s8 thuc 16n nhat dé bat phuong trinh x* —x +2+aln(x* —x +1) > 0 nghiém

dung véi moi x € R.Ménh dé nao sau day dung ?
A.ae(2;3]. B. ae(8;+x). C.ae(6;7]. D. ae(-6;-5].

& Loigidi
2

Piatt=x>—x+1= X—1 +E suyratzé.

2 4 4
Bé{tphuongtrinhtréthénht+a|nt+120,tz%.
Can tim a,, dé f(t):t+alnt+120,tz%

e a 3 . 1A an e |3

Co f (t):1+?>0, VtZZ: ham s6 luon dong bién trén Z,+oo )

= f(t)zf(EJ:>1+aln§20<:>a£
4 4 4

~ 6,08.
4In—
4

Vay s6 thuc athéa man yéu cau bai toan la a e (6;7].

Chony

=

Co bao nhiéu gia tri nguyén thudc khoang (—2020;2020) cta tham s6 mdé bat
phuong trinh 3log, < 210g(m x—x> —(1-x)v1 —x) c6 nghiém thuc ?

A. 2018. B. 2019. C. 4036. D. 2020.

O<x<l1 O<x<1 O<x<1
Diéu kién S o 1-x .
myx —x2 —(1-x)v1-x >0  |mvx —(1-x)>0 m>W>0

Bpt da cho tuong duong :
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logx® < Iog(m\/x ~x? —(1—x)\/1—_x)2
o x° s(m\/x—x2 —(l—x)«/l—_x)2
& XWX s(m\/x—x2 —(1—x)ﬂ)

©m>X\/;+(1—X)\/]j: X +1—x
- VX =x? JVI-x  Jx

Ap dung bat dang thitc AM-GM, ta c6 :
X 1-x
— 2+ 1x 4] =2+ X [z 20X 241X
(F (o

Vay m=+/X +4/1-x.
Khéo sat ham s§ f (x)=+/x +v1-x trén (0;1) ta duoc f(x)>2 ~1414,

Vay co6 tat ca 2018 gia tri cua tham s6 m thda man.
Chon y| A,
© Cau 30

i

Goi S la tap hop tat ca cac gid tri cia tham s6 m d€ bat phuong trinh
m? (ln4x—16)+3m(ln2x—4)—14(1nx—2)20 dung v6i moi x € (0;+x). Tong gia tri

ctia tat ca cac phan t thudc S bang:

A 3 B. 2. c._7. D.

8 8

N | =

™ Loigidi
bat t=Inx,teR ta duoc:
f(t)=m*(t'-16)+3m(t’ —4)-14(t-2)=0
& (£-2) m? (£ +28 +4t+8)+3m (t+2) 14 |20 & (t-2)g () 20
Ta ¢6 bat phuong trinh da cho nghiém ding Vx € (0;+0) < f(t)20,Vte R,
Néu t=2 khong phai 1a nghiém cta g(t) thi f(t) s& doi ddu khi t di qua t=2. Do d¢ diéu
kién can dé f(t)=0, Vte R 1a t=2 phdi la nghi¢m cta g(t)=0

=g(2)=0e32m*+12m-14=0 =

Thtr lai:

. Vi m:% thi f(t):%(t—Z)z(tZ+4t+18)ZO,VteR nén m:% thoa mén.
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e Véim=

man.

1.7
Viy S={=;—=
by 5={3-2

Chony|A.

1

~Z thi £(t)=— (t—2)* (498 +196t +420)> 0, vt € R Nén m =—_ thod
8 64 8

} . Nén téng cac phé‘ln trcua S la %— 5
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CHUONG 2

PHUONG TRINH - BAT PHUONG
TRINH
MU VA LOGARIT

2.1. DE BAI.
© Cau 1. Cho cac s thuc x,y thdéa man bat dang thitc log4x2+9y2 (2x+3y)=>1. Gid tri

16n nhat ctia biéu thirc P=x+3y la

A 3 2+4/10 5+410 3+4/10

B. C. D.
2 4 4 4

© Cau 2. Cho hai s6 thye a, b thoaman a®+b* >1 va log . .(a+b)>1. Gia tri I6n

nhat cua biéu thitc P=2a+4b-3 la

1

V10
. v10. L — . 2410. D. .

2
© Cau 3. Cho 2 s0 thieec a,b>1 thoa man log, a+log, b=1. Gia tri 16n nhat cta biéu

thitc P =,/log,a +4/log,b béing?

2

A. \flog,3+log,2  B. \log,3+[log,2 C. %(log2 3+log,2)
© Cau 4. Cho 2 s8 thyc x,y thoa man 2° " +log, (x*+y*+1)=3. Biét gia trj 16n
A, 2 N ’ 3 3 \ a'\/g /. \ ’ A A . a
nhét cta biéu thic S =|x—y| +|x -y | la - vOi a,b la cac s6 nguyén duong va 5

la phén s6 t6i gian. Tinh T=a+2b
A. 25. B. 34. C. 32. D. 41.
(%) Cau 5. Cho ba sO thuc duwong a,b,c thoa man
ln(b2 +c? +1)—21n(3a) =9a’-b*-c*-1. Gid tri 16n nhat cta bifu thic
2(b 2_
( + C) N 5a

a 2a°

P= ! dat duoc khi a+2b+3c bang?

| Qua Trung thu 2019
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A. 8. B. 10. C. 11. D. 9.
© Cau 6. Cho 2 s6 thuce x,y thoa man 4439272 (4+9X2*2y).72y*"2+2. Tim gia tri nho

nhat cta biéu thirtc S=x+2y.

A -2, B.Z. c.-2 D. 2.
4 4 8 4
© Cau 7. Cho cac s6 thuc x,y,z thoa man
X+y+z
lo =x(x—-2)+ -2)+z(z-2).
B 0t oyt i o1 X2y (y=2)+(2-2)
N .7z s 17 A 3 3 ~) ? PN 12 X+y_Z M
Tong gia tri 1on nhat va nho nhat ctia biéu thiec P = bang?
X+y+z
A -1 B. 2. c.-2 D. 1.
3 3 3 3
. N .~ x+4y g
© Cau 8. Cho x,y la céc s6 thiic duwong thoa man log, =2x—-y+1. Tim gia tri
X+y
4 2
nho nhat cua biéu thirc P = Xyt 2xy+22y .
x(x+y)
1 3 1
A. = B. —. . 2. D. —.
4 2 c2 2
© Cau 9. Cho x,y 1a hai s6 thuc duong thoa méan log, x+log, (x+3y)<2+2log, y.
Biét gid tri 16n nhét ctia bidu thire S=——Y __2X¥3Y o 2o b giabena
\/x2—xy+2y2 X+2y c

/4 ~ A \ b \ /4 A ~ A e .2 14 .7 . ? o« A? 7
cac sO nguyén duong va — la cac phan so t6i gian. Tinh giad tri cta biéu thitc
C

P=a+b+c
A. 30. B. 15. C.17. D. 10.
© Cau 10. C6 bao nhiéu gid tri cta m d€ gia tri nho nhat cua ham so

f(x)= ‘ezx —4e* +m| trén doan [0;In4 ] bang 67?

A. 3. B. 4. C. 2. D. 1.
(%) Cau 11. Cho ;¥ la cac s6 thuc dwong thoa maén
Xy
5 +i+ x+1= >, 37" +y(x—4). Tim gid tri nho nhat ctia bi€u thite P=x+y.
3Y
A. 3. B. 5+24/5. C. 3-24/5. D. 1++/5.
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o Cau 12. Cho hai sO thuc X,y thoa man
log X2+;2J;};y+2=x(x—3)+y(y—3)+xy. Tim gid tri 16n nhat cua biéu thic
P=x+2y+3.
X+y+6
A 43 +3+/249 B 37 —~/249 C 69—+/249 D 69 ++/249
94 T 94 94 94

© Cau 13. Cho hai s0 thuc x,y thoa man:

2
SrAxox log, (2y +8)’ .

log 5 (Y2 +8y +16)+log2 (5-x)(1+x)=2log,
Goi S 1a tap cac gia tri nguyén ctia tham s6 m dé€ gia tri 16n nhat cua bi€u thire

P= ‘sz +y’ —m‘ khong vuot qua 10. Hoi S c6 bao nhiéu tap con khong phai la tap

rong?

A. 2047 . B. 16383 . C. 16384 . D. 32.
© Cau 14. Cho x,y la cac s6 duong thoa man

2 2
log, — X" +3y ~+1+x*—10xy +9y* <0.
x" +10xy +y
2 2
Goi M,m Tin luot 13 gié trj 16n nhét, gié trj nho nhét cia P= "Y1
Xy+y
T=10M-m.
A. T=60. B. T=94. C. T=104. D. T=50.

@ Cau 15. Cho cac so thuc a, b, m, n sao cho 2m+n <0 va thda man diéu kién

log, (a2 +b’ +9) =1+log, (3a+2b)
4

973732 +In| (2m+n+2)" +1]=81

Tim gia tri nhé nhat cta biéu thic P = \/(a ~m)’ +(b-n)’.

A 245-2. B. 2. C.\J5-2. D. 2.5
© Cau 16. Cho hai s6 thuc xy thoda man Xx*+y°>9 va
log,.. . (x(8x2 +8y? —7x) -7y° ) >2.

Goi gid tri 16n nhat va gia tri nho nhat cta biéu thiec P =3X+Yy lanlugtla M va m.
Khi d6 gia tri ctia bi€u thite (M +34/21 m) bang

D.
A. 12 +1842. B. 24. C. 6410,
+182 10-243.
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© Cau 17. Cho cic s6 thuc a,b,ce(l;40) thoa man a“<b va

log, b+2log, c+5log.a=12 .

Tim gia tri nho nhat cta biéu thiee P =2log, c+5log_b+10log,a .

B. 2.
12

© Cau 18. Cho cac s0 thuc x,y,z thoa man diéu kién x>0;y >0;z >-1 sao cho:

A. 25. C. 15. D. 21.

x+y+1 . VR , (x+z+1)2 (y+2)2
log, ———— =2x—y. Tim gia tri nho nhat ctia biéu thic T = + .
dx+y+3 3x+y x+2z+3

A. S=442. B. S=6. C. S=643. D.S=4.

o Cau 19 Cho 2 s60 thuc dwong ab théa  man
log,(12—-a-b)= %log2 (a+2)(b+2)+1. Khi d6 gia tri nho nhdt cta bi€u thic

a’ b® 45
= + +
b+2 a+2 a+b

‘A I m . NS A \
dwoc viét dudi dang — voi m,n la cac s6 nguyén duong va
n

m . ., 2. e/ . b M oA
— toi gian. Hoi gia tri ctia m+n bang bao nhiéu?
n

A. 62. B. 63. C. 64. D. 65.

Qua Trung Thu 2019 |



Tuyén tap cac bai todn dic siac mi va logarit |

2.2. HUONG DAN GIAL

Cho céc s8 thuc x,y thoa man bat dang thiic log ity (2x+3y)>1. Gi4 tri Ion nhat

cta biéu thiec P=x+3y la

3
A. 2. g, 24310 ¢, 5310, p, 3+310
2 4 4 4
& Loi gidi
Diéu kién 4x* +9y” = 1.
e Néu 4x*+9y’ <1 .
2x<1
Tac6 (2x)" +(3y) <1= * :>x+3y<1+1:>P<§.(1)
3y <1 2 2

e Néu 4x*+9y” >1.

2 2
Khi d6 log, . , - (2x+3y)21<:>2x+3y24x2+9y2@(ZX—%J +(3y——j S%.

Biéu thitic P duoc viét lai thanh: P =x+3y = %(ZX —% + (By —%j + % :

Ap dung BDT Cauchy ta duoc:

e A IR (CRC I

Suy ra P=1fox-L)s 3y—1 +§£3+m. (2)
2 2 2) 4 4
Dau bang xay ra khi va chi khi
1) 1 5+4/10
2(2)(_5)_3},_5@ 8X—6y:1 - X = 20
34410 4x+12y =3+/10 5+2410
+3y = y=2TNT
4 30
3+4/10

Tt (1) va (2)suy ra gia tri lon nhat cta P 1a IR

Chon y|D.

0 Gz
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Cho hai sO thuc a, b thoa man a®>+b*>>1 va log . .. (a+b)>1. Gid tri 16n nhat ctia

biéu thttc P=2a+4b-3 la

/i |
A. V10 . S — . 2410. D. —.
J10 B. C. 2410 N
& Loi gidi
Do a’+b”>>1néntwr log ., ..(a+b)>1 = a+b>a’+b*>1.
a’+b’>1
Suy ra: 2 2
Y (a—lj +(b—lj < 1
2 2 2
Khi do:
2 2
P=2a+4b-3=2 a—1j+4 b—ljs (22 +4). (a_lj +(b_1) < 20,(1j=m
2 2 2 2 2
(Ap dung BDT Cauchy)

1 1
2 2 a=-+—7=
Déng thtic xay ra khi (a—lj +(b—1j _1 = 2 410
2 2 2 b:1+ 2
a’+b*>1 2 10

Vay P, =+/10 khi

Chon y| A,

"0 Gius

Cho 2 s6 thuwc a,b>1 thdéa man log,a+log,b=1. Gid tri 16n nhat cta biéu thiic

P= \/log3 a+ \/logz b bang?

1 2
= D.
A. \Jlog,3+log,2 B. \flog,3+/log,2 C. > (log,3+log,2) Jlog,310g,2

& Loigiai
Bién ddi yéu cau cua bai toan ta duoc:

P:\/logsa+\/log2b:\/Iog2a+\/log3b:\/log2a+\/1—log2a

log,3 \log,2 \log,3 log, 2
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Xét ham s8 f(t)= W + flog, 3Vt = f(t)=—— V19823 (( _1og, a)

log, 3 "2t flog,3 21—t

Ta co f'(t):()@\/].—t :10g23ﬁ©1—t:t.10g§3©t:m

1
1+log;

:f(t)zf[

Chony|A.

=m

3} = \/logz 3+log,2 = minP = \/logz 3+log, 2

Cho 2 s68 thuc xy thoa man 2" +log, (x2 +y’ +1):3. Biét gia tri 16n nhat caa

bidu thirc S=|x—y| +‘x3 —y3‘ la % v6i a,b la cac sd nguyén dwong va % la phan s6

t6i gian. Tinh T=a+2b
A. 25. B. 34. C. 32. D.

™ Loi gidi

Ta sé chuyén bai toan vé giai phuong trinh logarit dé€ tim mai lién hé gitia x,y.

Dat t=x"+y*(t20).

Xét ham s8 f(t)=2""+log,(t+1)-3 c6 f'(t)=2t‘1.1n2+;>OVt20.

(t+1).In3
Suy ra ham s§ f(t) dong bién trén [0;+x).
Do dé f(t)=0et=2=x"+y* =2=xy €[-1;1] . Khi d6 ta duoc

S? =(x—y)2+(x—y)2 (><2+xy+yz)2+2(x—y)2 (x2+xy+y2)

:(x—y)2(1+x2 +xy+y2)2 =(2-2xy)(3+xy)’ S%: S< 165/8.
a=16
Suy ra { Lo D a+2b=34
Chony
Cho ba sO thuee duwong a,b,c thoa man diéu kién
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ln(b2+cz+1)—21n(3a)=9u2—bz—cz—l. Gid tri 16n nhdt cta biéu thic

2(b+
_2(046) 501 4t duockhi a4 2D+ 3¢ bing?
a 24°
A. 8. B. 10. C. 11. D. 9.

™ Loigidi

Gia thiét bai toan duoc viét lai nhu sau:
hrl(b2 +c? +1)+b2 +c*+1= In(9a2)+9a2.

Xétham s8 f(x)=In(x)+x (x>0) cb f'(x):1+1>OVx > 0.
x
Nén ham s6 f (x) dong bién trén (0; +oo). Tai lai co:

f(b7+c®+1)=f(9a* )= b* +¢” +1=9a" < b +¢* =9a2—1>0:>a>%.

Ta cé
2(b+c) 5a2-1_22(*+¢%) s522-1 2J187-2 5a2-1 2 5 1

P= + —< + —= + —=2,|18-5+—-—

a 2a a 2a a 2a a 2a 2a
it t=2 (0<t<3). Biéu thic P duoc viét lai thanh

a

P<f(t)=2418-2 + t——t3
Taco: f'(t 4t +§—3t ,Vte(0;3); f'(t)=0=t=1.
\/18 212 2
=P<f(t)<f(1)=10
t=1 _1
Dé’ubéngxéyrakhjvéchikhi b=c @{bu— 5
:C:

b*+c* =94 -1

Suy raa+2b+3c=11.

Chony

Cho 2 s6 thuc x,y thoa man 4+3" 22 = (4+9X zy) 7%>%*2 Tim gi4 tri nho nhat cua

biéu thitc S=x+2y.

A. —2. B.

4

N
10
|
)
|
|
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Ta sé duwa vé viéc giai phwong trinh tir d6 tim ra mdi lién hé gitta x,y vdi y tuwong ci
quy vé ham ddc trung.

44372 4370
7x2—2y+2 - 72(x272y)

Tt gia thiét ta cd
4+3"
7x

Suy ra ham s6 nghich bién trén R.
Ta lai c6: f(x* 2y +2)= f(2(x2 —2y)) o xP-2y=2.

Xétham s6 f(x)=

co f'(x):—4.m+ 3 ln§<O,VxeR.
7 7

72x

:>S=x+2y=x2+x—22—%

Chii . Ngoai ra ta c6 thé' ddt t = x> —2y sau d6 ding mdy tinh dé gidi phuwong trinh mii!
Chony| Al

Cho cac s6 thuee x,y,z thoa man

x+y+z
2x* +2y* +22° +1

log =x(x-2)+y(y-2)+z(z-2).

X+y-z

Tong gia tri lon nhat va nho nhat cta biéu thite P = bang?

X+y+z

C. —E. D.

3

A ——. B.

WIN
W=

& Loigiai
Ta co:

X+y+2z
08, g ot o x(a-2) 1y (y-2) o222

e log,, (x+y+2)+2(x+y+z)=log, (2% +2y* +22° +1)+x* +y* +2°

e log, 4(x+y+z)+4(x+y+z)=log, (20" +2y* +22° +1)+(2x7 +2y° +22° +1).

Xét ham s8 f(t)=log, t+t(t>0) c6 f'(t) 14+1>0,w>0.
Suy ra ham s ludn dong bién trén (0;+o).
Ma ta ¢6 f[4(x+y+z)]=f(2x2+2y2+222+1):>4(x+y+z)=2x2+2y2+222+1.

<::>(x—1)2+(y—1)2+(z—1)2 =

N | O

Xét mat cau (S) cO toa dd tam va ban kinh la 1(1;1;1) va R=@.
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Ta co P:x+y—z

P < (P-1)x+(P-1)y+(P+1)z=0(«)

Mit phing (@) va mat cau (S) c6 diém chung va diéu kién can va du 1a
|P 1+P- 1+P+H
\/2 P-1) +(P+1)’ 2

1- 2J_< <1+2JE

3

[ I;(a

& 3P*-2P-13<0 <

SHYTE g 2
x+y+z 3

Vay tong gia tri 16n nhat va nho nhat cua P =

Chon y

Cho x,y la cac s thuc dwong thoa man log, Xty _ 2x—y+1. Tim gia tri nho nhat
X+y
cua biéu thirc P = Sxly+2xy + 2y
x(x+y)
1 3 1
A —. B. —. . 2. D. —.
4 2 c.2 2
™ Loigidi

Gia thiét bai toan duoc viét lai thanh:
log, (x+4y)+x+4y =log, (3x+3y)+3(x+y)

Xét ham s6 f(x)=log,x+x(x>0) c6 f'(x)= 13+1>0Vx>0.

Vay nén ham s6 f(x) dong bién trén (0;+).
Matalaicé f(x+4y)=f(3x+3y)=>x+4y=3x+3y <y =2x.
Biéu thitc P duoc viét lai thanh:

6x° +4x* +8x* 6x°+12x* 2 , 4 2 2 2 2 amcmM 2 2 2 2
= 5 = 3 =—x"+—=—x"+—+— 2= 33
x.(3x) 9x 3 3x 3 3x 3x 3 3x 3x

Vay P, =2. Dau “=" xay ra khi va chi khi x=1;y =2.

Chony

Cho x,y 1a hai s8 thuc dwong théa man log, x+log, (x+3y)<2+2log, y . Biét gid tri
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Xty _2x+3y la \/;—E vOi a,b,c la cac sO

16n nhat caa biéu thirc S=
\/X2_Xy+2y2 X+2y C

A \ b \ 7 A A AT .9 7 .“7 . ? «A? 7
nguyén duong va — la cac phan so toi gian. Tinh gia tri cua biéu thitc P=a+b+c

A. 30. B. 15. C. 17. D. 10.

& Loigiai

Theo gia thiét ta c6 log, (x* +3xy) <log, 4y’ < x* +3xy <4y’ =0 < X<
y

Khi d6 chia ca tir va mau cho y ta chuyén vé bai toan xét tinh don diéu ctia ham.

Dat r=>(0<t<1).
Y

Suy ra f(t)= tztj’51+2_2tt++23 co
f'(t)= o3t 1, 2 L ~>0,vte(0;1].

e —tr2) (£42) 2027 (142)

Nén ham s6 f(t) dong bién trén (0;1] = f(t)<f(1)= \/E—g = P=10.

Chony|D.
 © Cau10 |

C6 bao nhiéu gia tri cia m d€ gid tri nho nhat ctia ham s6 f(x) = ‘ez" —4e* +m| trén
doan [0;In 4] bang 6?
A. 3. B. 4. C. 2 D. 1.

® Loigidi
Xét xe[0;1n4]. Dat t=¢" :te[1;4].Dét g(t)=t>—4t+m voi te[1;4]
Pao ham: g'(t)=2t-4.Xét g'(t)=0=2t-4=0=1t=2
Tacd: g(1)=m-3; g(2)=m—-4; g(4)=m

Gid tri nho nhdt cta f(x)z‘ezx—éle"—i-m‘ trén  [0;In4] s& thudc
|

o Xét |m—4|=6<:>|:

m-—4

A:{|m—3; ;
m=10= A ={7;6,10}
m=-2=A={5;6;2}
Ta thdy m =10 thda man yéu cau bai toan la minf(x)=6
m=9:>A={5;6;9}

khong thoa man
m:—3:A:{7;6;3}( & )

o Xét |m—3|=6<:>{
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m=6:>A={2;3;6}
o Xét|m|=6<
m=-6=A={10;9;6}
Ta thdy m =-6 thoa man yéu cau bai toan la minf(x)=6

Vay c6 hai gid tri cia m thoa man yéu cau bai toan.

Chon ¥
' © Caull
Cho x;y la cac s6 thyc duwong thoa man 5% +3%+X—|—1:%—|—3"“4y +y x—4 .
Tim gia tri nho nhat cua biéu thiic P=x+Y.
A. 3. B. 54245, C. 3-245. D. 14++/5.

™ Loigidi

Xy

Ta c6 5% +i+x+1=
39

+37 7 +y(x—4)

o 5 3N x4 4y =597 31 1 xy —1(1).
Xétham sG f(t)=5'-3""+t trén R. C6 f'(t)=5"In5+3"In3+1>0;VxeR
Suy ra ham s6 f(t) dong bién trén R (2).
T (1) va (2) tacd x+4y =xy—1(3).
o Dé thay x=4 khong théa man (3).

e Véix=4,(3)eoy= X+i két hop diéu kién y >0 suyra x>4.

x+1

Do d6 P=x+y:x+X—+1.Xéthémsé' g(x)=x+ trén (4;+).
X_

X_

=4++5
Ta co g'(x)=1—%=0 ~h +\/_.
(x—4) x=4-+/5
X 4 4+«@ +o0
8'(x) - 0 +

400

g(X) \)54_2\/5/)4-00

Dua vao bang bién thiénta c6 P, = (rimn) g(x)=5+2+5.

Chony

\ © Cau 12 \
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o . . X+Yy B . .,
Cho hai s6 thuc x,y théa man log ; Ty a2 x(x—=3)+y(y—3)+xy. Tim gia
trj 16n nhat ctia bidu thie P = XF2Y*+3,
X+y+6
A 43+ 3249 B 37-+/249 C 69—4/249 D 69+/249
' 94 94 o094 YR
& Loigidi

X+y

2 2

Diéu kién
X +y +xy+2

>0 x+y>0.

X+y
+y? +xy +2

logngz =x(x=3)+y(y-3)+xy

& 2log, (x+y)-2log, (x> +y’ +xy+2)=x"+y” +xy —3x -3y
& 2log, (x+y)+2-2log, (X’ +y* +xy +2)=x"+y’ +xy +2-3x -3y
& 2log, (3x+3y)+(3x +3y) =2log, (x* +y* +xy +2)+x> +y’ +xy +2

Xét ham dic trung f(t)=2log, t+t, te(0;+x), cb f'(t)= +1>0,Vte(0;+x).

t.In3

Suy ra ham f(t) dong bién trén khoang (0;+x).
Phuong trinh < f(3x+3y) =f(x* +y’ +xy +2) & x> +y” +xy +2 =3x+3y

X+y
=a+b a= ’ _
pat ) Pl 2 Knide P=22"013 Ly (2) 1 3(a1) b2 =1
y=a-b X—y 2a+6
b=,

(t IS [0;27:]), khi do

Dit {x/g(a—l) =cost,

b = sint,

_3cost—\/§sint+6\/§

P < (2P-3).cost+ 3sint =63 —8/3P
2cost+83
Do phuong trinh ludn co nghiém t nén ta co
(2P-3)" +32 (63 -83P) & 47P* ~69P+24<0 & 69‘9— 124931) < 69+9_ 1249.

Vay gid tri lon nhat ctia P la %

Chony

© Cau 13
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Cho hai s6 thuc X,y thdéa man:

2
Iogﬁ(y2 +8y+16)+ log, (5-x)(1+x) = 2Iog3w+ log, (2y +8)".

Goi S la tap cac gid tri nguyén ctua tham s6 m dé gia tri 16n nhat cua bi€u thirc
P= ‘sz +y? - m‘kh@ng vuot qua 10. Hoi S ¢ bao nhiéu tap con khong phai 1a tap

rong?
A. 2047. B. 16383. C.16384. D. 32.

& Loigiai
biéu kién: y#—4;,-1<x<5.

_ 2
—X +4x+5 +1og, (2y +8)2 (1)

< 2log, (y+4)2 +log, (—x2 +4x +5) = 2[10g3 (—x2 + 4x+5)—1] +log, [4(}7 +4)2}

Ta cé: log 5 (y” +8y +16)+1log, (5-x)(1+x) =2log,

& 2log, (y+4) —log, (y+4)" =2log, (—x* +4x+5)~log, (—x* +4x+5) (2).

Xét ham sO f(t)=2log, t—log,t, t>0, co:
f'(t)= 2 1 =1.21n2_1n3>0,Vt>0

tln3 tln2 t In2.1In3
= Ham sO f(t) dong bién  voi t>0 , suy ra:

Q)= (y+4) = +4x+5 (x-2) +(y+4) =9
Suy ra Tap hop cac cdp s6 (x;y) théa man (1) la duong tron (C)tam la 1(2;-4) va
ban kinh R =3 bo b6t 2 diém (-1;,-4), (5;—4).

y)\
O 1 2 X
. r=0OM M
_4 ______ |
R=3
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Goi M(x;y) 1a diém thudc dudng tron (C) = =4/x*+y? 1a khoang céch tir M dén
goc O.

Vi I0=2+/5>3 nén O ndm ngoai (C) va ta co:
25-3<r<25+3=2/5-3-m<r-m<2/5+3-m

=>Vb6i P= |r—m| , maxP = max{‘Z\/B— 3— m‘ , 2\/B+ 3— m‘}

2v5-3-m[<10  (_10<245-3-m<10
‘2\/§+3—m‘£10 10<2/5+3-m <10
2J5-13<m<2/5+7
=
2J5-7<m<13+25
Ta c6: 2457 ~-2,5;25+7 ~11,5=m e {-2;-1;0;..;11} = Tap S c6 14 phan tir =

= Pé& thoa man bai toan ta phai cé:

S 25-7<m<2/5+7.

S6 tap con khdc rong cta tap S la: 2 —1=16383.
Chony
O Caul4

2 2
Cho x,y la cac s6 duong thoa man |0g22X+—5y2+1+ x? —10xy +9y* <0. Goi
X“+10xy+y
2 2
M,m lan lwot 1a gia tri 16n nhat, gia tri nho nhat cta P =w. Tinh
Xy+y
T=10M —m.
A. T=60. B.T=94. C. T=104. D. T =50.

® Loigidi

1 +1+x*=10xy+9v> <0
082 X2+1Oxy+y2 X Xy

& log, (x* +5y”)—log, (x> +10xy +y* ) +log, 2+2(x* +5y” ) - (x* + 10xy + y*) <0
< log, (2x2 +10y2)+2(x2 +5y2) <log, (x2 +10xy+y2)+(x2 +1Oxy+y2)
< 2%+ 1()y2 <x*+ 10xy + y2

2
& x> —10xy +9y> <0 @(EJ —10[5}930 o1<X<9
y y y
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2
X+ X549
X +xy+9y*  \y y

Ta viét lai biéu thiecP =

Xy +y’ X.q
y
Dit t=2, dieukién: 1<t <9
y

2 2 _ -4
xétham (1) = 2 () =28 pio0 e

t+1 (t+1) t=2

11 99

Vaf(1)=—>;1(2)=5; £(9) =5

Neén suy ra M=% ,m=5.Vay T=10M-m =%

Chon y

‘ © Cau 15 ‘

z

O ’ N

7 Cho cac sO thuce a, b, m, n sao cho 2m+n <0 va thoa man diéu kién
(% log, (a2 +b’ +9):1+log2 (3a+2b)

— 4
“Q 973732 +In| (2m+n+2)" +1]=81

L

= ’ A~ 2 2

® Tim gia tri nhé nhat cta biéu thic P = \/(a—m) +(b-n)".

O

T A 2J5-2. B.2. C.J5-2. D. 25.

Z & Loigiai

<

@)

i_

Ta cé: log, (a2 +b’ +9) =1+log,(3a+2b) < log, (a2 +b’ +9) =log,[2(3a+2b)]
oa’+b’+9=6a+4b e (a-3) +(b-2) =4.
Goi H(a;b), suy ra H thudc duong tron (C) ¢6 tam 1(3;2), ban kinh R=2.

4

Lai c6 973737 +1n| (2m+n+2)" +1]=81

—(2m+n +( 4

<3 : 2m+nj+1r1[(2m+n+2)2+1}:81, (1)

Véi Vm,n théa man 2m+n <0, ta co:

e —(2m+n)+ 4 22\/[—(2m+n)].(

j =4= 3_(2m+“)+(2“in] > 81

2m+n 2m+n

¢ In[(2m+n+2)+1|>In1=0.

—(2m+n)+[2r:rn] 2
Suyra 3 +ln[(2m+n+2) +1}281
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- —(2m+n)=

Do d6 (1) 2m+n <2m+n+2=0.

2m+n+2=0

Goi K(m;n), suy ra K thudc duong thang A c6 phwong trinh 2x+y+2=0.

Ta cé: P:\/(a—m)2 +(b—n)2 =HK.
23+2+2
A) =

RN

=25 >2 = duong thing A khéng cit duong tron (C).

wvX

Do d6 HK ngéan nhat khi K 1a hinh chiéu cta diém 1 trén duong thang A va diém

H 1a giao diém cta doan thang IK véi duong tron (C).

Lic d6 HK=IK-TH=25-2.

Vay gia tri nho nhat cua P bing 2+/5 -2.

Chony| Al
 © Ciu1lé |

Cho hai s8 thuc x,y thoa man x*+y*>9 va log , ., (X(8x2 +8y° —7x) -7y ) >2.
Goi gid tri 16n nhat va gia tri nho nhat cta biéu thitc P =3Xx+Yy lanlugtla M va m.
Khi d6 gia tri ctia bi€u thixc (M +342 m) bang

D.
A. 12+1842. B. 24. C. 6410,
+182 10— 24/3.

& Loigidi
Tt gia thiét ta suy ra
log,. ... (x(8x2 +8y? —7x)—7y2)2 2 (x2 +y2)(8x -7)> (x2 +y2)2 < (x —4)2 +y® <09,

) X x> +y?>9
Nhu vay x,y la hai sO thiec thoa man h¢ diéu kién 2,
(x—4) +y*<9
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Ma tap hop cac gia tri thoa hé diéu kién trén chinh la mién D gidi han bdi phan bén
trong duong tron (C,):(x-4)"+y?=9 va phan bén ngoai dudong tron
(C,):x*+y*>9. Hai dudng tron c¢é ban kinh R, =R, =3 va tdm 1,(0;0), tam
I,(4;0) nhu hinh vé dudi day.

Xét ho cac duong thang A song song véi nhau 3X+y—P =0
Ung v6i duong thing A, di qua A ta c6 3.2-6-P=0<P=6-+/5.
Ung véi duong thing A, tiép xic véi (C,). Tir d6 tacé: d(1,;A,)=R,.
[3.4+0-P| P =12-3410
S——=3c .
V9+1 P=12+310
5 , , . M=p,=P  =12+3J10
Vay suy ra GTLN va GTNN ctia P tuong ting la
m :Pl =F>min :6_\/5
Vay M+3v2m =12+184/2.
Chon y| A,
‘ © Cau 17 ‘

Cho céc s6 thuc a,b,ce(1;+) thoa man a'’ <b va log, b+2log, c+5log.a=12 .

Tim gia tri nho nhdt cta biéu thiee P =2log, c+5log_b+10log, a .

A. 25 B 20 C. 15 D. 21
. . '12' . . . .

& Loigidi

x,y,z>0
xy.z=1
x>10
x+2y+5z=12

bat x=log, b;y =log,c;z =log_a . Taco

Khi do:

Qua Trung Thu 2019 |



Tuyén tap cac bai todn dic sac mi va logarit |

p=2,5,10_2,5,100 90,2510 4_3p_9-2
zZ'y X z 'y X X Zy X
xyz=1 x=10 |log,b=10
Suy ra P, =21 dat dwoc khi 2.2 10 y=1:> logbc=1 =>b=c"=a"
z y X 2 2
x+2y+5z=12 |, 1 |0 5 1
5 5
Chon y|D.
‘ © Cau 18 ‘

Cho cac s6 thuee x,y,z thdéa man diéu kién x >0;y >0;z>-1sao cho:

x+y+1 . VN , (><+z+1)2 (y+2)2
log, ——— =2x—y. Tim gia tri nho nhat ctia biéu thic T = + .

dx+y+3 3x+y x+2z+3

A. S=442. B.S=6. C. S=6+3. D.S=4.

™ Loi gidi

Tt gia thiét ta bién doi nhu sau
x+y+1

Ixiy+3 =2x-y < log, (x+y+1)=log, (4x+y+3)+2x-y

log,

e log,[2(x+y+1)]+2(x+y+1)=log, (4x+y+3)+4x+y+3.
1
u.In2

>0.

Xét ham s6 f(u)=log,u+u(u>0) 6 f'(u)=1+
Suy ra f(u) dong bién trén (0;+).
Ma ta cé: f[2(x+y+1)|=f(4x+y+3)=2(x+y+1)=4x+y+3 < y=2x+1

(x +z+ 1)2 (2x + 3)2 CauChY;SChwafZ (3x +z+ 4)2

5x +1 X+2z+3 B 6x+2z+4
2

Biéu thitc T trd thanh T =

Diit t=3x+2z+4(t>3). Ttro hanh T=2t

4(t23).

tZ
f(t)zzt—z;

Xét ham

2
=208 1) =0 t=0(L)vt=4= Min f(t)=f(4)=4.
(2t-4) te[3;+00)

£(t)

Vay gid tri nho nhdt cta T la 4.
Chon y| D,
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\ © Cau 19 \

Cho 2 s6 thuc duong a,b thoa man log, (12—a—b) =%10g2 (a+2)(b+2)+1. Khi d6

e e a b 45 Ny m
gia tri nho nhat cua biéu thic P = + + dwoc viét dudi dang — vdi
b+2 a+2 a+b n
1 7 A A . m .. .2 2 . .7 . ” M [N
m,n la cac sO nguyén duong va — toi gian. Hoéi gid tri cia m+n bang bao nhiéu?
n

A. 62. B. 63. C. 64. D. 65.

& Loigiai
Bién ddi gia thiét ta cd: log, (12—a—b)= %log2 (a+2)(b+2)+1

< log,(12—a—b)=log,2\/(a+2)(b+2)
<a+b+2(a+2)(b+2)=12

O Theo bat dan thuc AM - GM ta co
> )
O (12-a-b) =4(a+2)(b+2)<(a+b+4) =a+b>4.
I 3 3 4 4 3 3
+b*+2(a’ +b
- Biéh d6i tiép bicu thie P2 (27 2) P (a+2) 45 2 (24 45
= (a+2)(b+2) a+b (a+2)(b+2) a+b
8 a4+b421(a+b)4
O Chti y t6i 2 bat dang thiic quen thudce 51;
L a‘°’+b322(a+b)3
Z
‘g Tir d6 suy ra
— 1 t 1 by . ;
g@*h) +2°(a+b)" 45 (aib)'+4(atb) 45 44 45
P28 4 + = -+ = > +—
(a+2)(b+2) a+b 2(12-a-b) atb 2(12-t)° t
Xét ham s0

th+4t> 45 t+4)t> 2(t+3)t° 45 (4+4)4° 2(4+3)4> 45
f(t): 2+_:f(t):( )3+ ( )2 __22( ) 5t ( )2 TR
2(12-t)" t (12-t)°  (12-t)° t  (12-4) (12-4) 4

:>P2f(t)2f(4)=6Zl:>minP=%:>m+n=65

Chon y|D.
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CHUGONG

3

PO THI MU VA LOGARIT

1. PE BAI

@ Cau 1. Cho ham s6 f(x) lién tuc trén R va c6 d6 thi nhw hinh vé duéi day:

[ R

\Y

I

SO cac gid tri nguyén ctia tham s6 m khong vuot qua 5 d€ phuong trinh

Ne------------==

---o
=Y

AV

£(m)- mT =0 c6 hai nghiém phan biét 1a

A. 5. B. 4.

| Qua Trung thu 2019
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yA

Tong tat ca cac gia tri cua tham sd m d€ bat phuwong trinh

z

O
f(x) 2 f(x) 2 f(x)

<CZ) 9.6 +(4—f (x)).9 < (—m +5m).4

E Dung voi moi xeR 1a?
O A. 10, B. 4. C. 5 D. 9

L © Céu 3. Cho ham s& f(x) c6 db thi nhu hinh vé

@) YA

O.

L

Z

<

@)

i_

Gia tri nguyén nho nhat cta tham s6 m dé€ phuong trinh sau c¢6 nghiém la bao
nhiéu?
£ (x) 4282 (x)76(x)+5 1 |
e +In| f(x)+—— |=m?
i
A. 3 B. 4 C. 5 D. 6
© Cau 4. Cho f(x) lién tuc trén R va cé d6 thi ham s& y =f'(x) nhu hinh vé
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L

R N
Q
[ —— 1)
=

Bét phuong trinh sau nghiém ding v6éi moi x € (—1;2) khi va chi khi :
3100 4 41 < Bf (x)+2+5m

A.—f(-1)<m<1-£(2) B.—f(2)<m<1-f(-1)
C.—f(2)<m<1-f(-1) D.—f(2)<m<1-f(-1)
© Cau 5. Cho ham s6 f(x) c6 d6 thi nhu hinh vé.
yl\
0 X

ey L)
(€8]

—Je-=

B4t phuong trinh f (e* ) < m(3e" + 2019) c6 nghiém x €(0;1) khi va chi khi
A.m>—i B mz2——-— C. m>—i D. m>&
1011 3e+2019 1011 3e+2019
© Cau 6. Cho ham s§ y =f(x) lién tuc trén R va ham s§ y=£'(x) c6 d6 thi nhu
hinh vé
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y/\

2f)m y 5fm 5 o7y

Bat phuong trinh f(x)> nghiém dung véi x € (-2;3)

27
A.f(3)<m<f(3)+1 B.f(-2)+1<m<{(3)
C.f(-2)-2<m<f(3) D.f(3)<m<f(-2)-2
© Cau 7. Cho ham s8 y =f(x) lién tuc trén R va c6 d6 thi nhu hinh bén dudi:
yA
2 _____ 1
-1 O X
1

----- -2

Biét réng truc hoanh la tiém can ngang cuia do6 thi. Tim tat ca cac gia tri thuc cua

tham s§ m d€ phuong trinh f(x)= 4m+21082 06 haj nghiém dwong phan biét.
A.0<m<?2. B. O0<m<1. C. 1<m D. m<0.

© Cau 8. Cho ham s8 y =f(x)c6 do thi ham s§ y =f'(x—1) nhu hinh vé. Hoi d6 thi

(

\ A~ 2f(x)-4 - A2 . . A7 \
hamsd y=n ™ Jat cuc ti€u tai diém nao
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y/

2
1 \0 X
-2
A. x=1 B. x=0 C.x=-1 D. x=2

© Cau 9. Hinh vé bén 1a d6 thi ctia hai ham s6 y =log, x va y=f(x) . D0 thi cta
chiing d&i xttng véi nhau qua duong thang y=-x—-1.Tinh f(log, 2018)

AN
Y y=log, x

\/

xr

a 1
A. f(log 2018)=—1— B. f(log 2018)=—1—
(log, 2018) 2018 (log, 2018) 2018a
a 1
f(log 2018)=—1 D. f(log 2018)=-1
C. f(log, 2018) =1+ = (log, 2018) =1+

© Cau 10. Cho hinh vé ctia d6 thi cac ham s8 y=x*;y =x";y =x° ¢6 d6 thi nhw hinh
bén. Khi d6 hay tim tong cta gid tri nho nhat va gia tri 16n nhat cta biéu thirc
2 2
r_ 3 +(2b+a+c) )

a’ +5¢* +4ac
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2m --y\----

0,5/

A. 31 B. 32 C. 33

KR

D. 34

© Cau 11. Cho ham sy =f(x) c6 d6 thi nhu hinh vé. Tim tat ca gia tri thuc cta

tham s§ m d€ bat phuong trinh2f(x)+x*>4x+m c¢6 nghiém ding véi moi

x e(-1;3)
y/\

v R

A. m<-3.
C. m<-2
© Cau 12. Cho ham s8y =f(x) ¢ d6 thi nhw hinh vé.

Tim s6 diém cuyc tri cia ham s6 y = 209 _3f()

]/A

B. m<-10.
D. m<5.
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A. 3. B. 4. C. 5. D. 6.
@ Cau 13. Cho ham s8 lién tuc trén doan [-1;9]va ¢ do thi la duong cong trong

hinh vé dudi day

Y =

-4

C6 tat ca bao nhiéu gia tri nguyén ctia tham s& m dé€ bat phuong trinh
163" —| £(x)" +2f(x) -8 | 4™ > (m? ~3m).6"™
Nghiém diung véi moi gia tri x [-1;9]?

A. 22 B. 31 C.5 D.6
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2. LOI GIAI

Cho ham s6 f(x) lién tuc trén R va c6 d6 thi nhu hinh vé duéi day:

@---—-— - - -

\
A

SO cac gid tri nguyén cua tham s6 m khong vuot qua 5 d€ phuong trinh

Ne------------""==

---¢ =
RY

Q 2_

Z £(x)-"-=1_0 6 hai nghiém phan biét Ia

O 8

= A. 5. B. 4. 7. D. 6.
Q & Loigiai

S

U bat t==n",t>0. Phuong trinh da cho trd thanh

o) 2_ 2_

T f(t)—mTl=0<:>f(t)=m8 L (t>0).

Z .

< Quan sat db thi da cho ctia ham s6 y = f(x) ta thay rang

iC—D Phuong trinh trén c6 hai nghiém phan biét khi va chi khi

2
<P e 7 em? <9 Bem<3

Ma meZ=me{-2;-1,0;1;2}.
Vay co6 tat ca 5 gia tri nguyén ctia m.
Chony|A.
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Cho ham s6 f(x) lién tuc trén R va c6 d6 thi nhu hinh vé.
y/\

e il R U

@)

—

[ —— N
v =

Tong tat ca cac gia tri cua tham sd m d€ bat phwong trinh
0.6 1 (4-F (x)).9) < (-m? + 5m) 4
Dung voi moi xeR 1a?
A. 10. B. 4. C. 5

D.

™ Loigidi
Dat t=£(x). Quan sat d6 thi ta thay f(x)<-2Vxe R=t<-2

Bat phuwong trinh da cho dwgc viét lai nhu sau

2
9.6' +(4—t2).9t S(—m2 +5m).4‘,VtS—2<:>9~(§Jt+(4—t2)(§j t <-m?+5m
2 2

Xét ham s6 g(t)=9 (éjt +(4 —tz)(EJZt
2 2

Co g'(t (j (j [j 2(4—t2)(%)2t.1n%zo,ws-2

Tir d6 suy ra max g( —2)=4

—OO—

Yéu cau bai todn twong dwong véi —-m’ +5m>4 < 1<m<4

Vi meZ=me{1;2;3;4} nén tong tat ca cc gia tri ctia tham s& m 1a 10.

Chon y| A,
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Cho ham s6 f(x) lién tuc trén R va c6 d6 thi nhu hinh vé duéi day:

\
Y

SO cac gia tri nguyén ctia tham s6 m khong vuwot qua 5 d€ phuong trinh

@-—----mmmmm -

Ne------------==

---o
=Y

£(x) ==L _0 6 hai nghiém phan biet I
(TE )—T— 0 hai nghiém phan biét 1a

A. 5. B. 4. c. 7. D. 6.

& Loigidi
Quan sat d6 thi ta thay rang 1<f(x)<5, dat t=f(x), gia thiét trd thanh
el 2T ln(t + %j =m
Xét:

g(t)=t"+2t> =7t+5,g'(t)=3t> +4t-7>0Vt>1=>g(1)<g(t)<g(5) = 1<g(t)<145

Mat khéc h(t):t+%,h'(t):1—t1220Vte[l;5]:>2$h(t)£%

Vay ham u(t)=e" 27 4 ln(t + %j dong bién voi x e[1;5]

D& phuwong trinh dau c6 nghiém thi e+In2<m<e' + ln2—56

Vay gia tri nguyén nho nhat ctia m la 4.

Chony

oG
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Cho f(x) lién tuc trén R va cé d6 thi ham s& y =f'(x) nhu hinh vé
VES

————————————0"\)
Q
[ —— 1
Ve

Bét phuong trinh sau nghiém ding v6éi moi x € (—1;2) khi va chi khi :
3100 4 1™ < B (x)+2+5m
A.—f(-1)<m<1-£(2) B.—f(2)<m<1-f(-1)
C.—f(2)<m<1-f(-1) D.—f(2)<m<1-f(-1)

.....

Tt d6 thi ctia ham s6 suy ra bang bién thién

X -1 2
£'(x) -
f(-1)
f(x)
£(2)

Tt bang bién thién ta suy ra f(2)<f(x)<f(-1),vxe(-1;2)
=f(2)+m<f(x)+m<f(-1)+m,vxe(-1;2)

Dat t=f(x)+m=f(2)+m<t<f(-1)+m,vxe(-1,2)

Gia thiét twong duong 3' +4' <5t+2 < 3" +4'-5t-2<0 (1)

t=0

Xét phuong trinh 3'+4'-5t-2=0< L 1

Dung phuong phap xét ddu (1) <0<t <1 = {

Chon y|D.
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Cho ham s6 f(x) c¢6 d6 thi nhu hinh vé.
y A

2V

[P ——— )
(O8]

—4e-=

Bat phuong tr‘mhf(e") < m(3e" + 2019) cé nghiém x € (0;1) khi va chi khi

4 2 . f(e)

A m>— B. m>—— C. m> . m>——
1011 3e+2019 1011 3e+2019

& Loigidi
Date* =t(t>0). Ta dua bat phuong trinh da cho thanh bat phuong trinh an t. tir d6
lap luan d€ c6 phuong trinh 4n f ¢6 nghiém thudc (1;e)
Ta cha y rang ham s8y =f(x) v6i y=£(t) cé tinh chat gidng nhau nén tir d6 thi
ham s& da cho ta suy ra tinh chdt ham f(t)
Stt dung phuwong phap ham s6 d€ tim m sao cho bat phuwong trinh c6 nghiém
Bét phuong trinh m > f(x) ¢6 nghiém trong (a;b) khim > r[rli?f(x)
& Cich giai
Xét bat phuwong trinh f(ex) < m(3ex + 2019) (*)

Dat e* =t(t>0) vdi xe(O;l):te(eO;el):te(l;e)

Ta duoc bat phuong trinh f(t) <m(3t+2019) < m > Lt)(l)

3t+2019
3t+2019 (3t+2019)

Thdy d6 thi ham s& y =f(t) c6 tinh cht gidng v6i d6 thi ham s§ y =f(x) nén trén
khoang dang xét f(t)<0 va do thi ham s6 di lén ti trai qua phai hay ham s& dong
bién trén (1;e) nén f'(t)>0

T d6 g'(t) >0 voi te(1;e) hay ham s§ g(t) dong bién trén (1;e)

Ta c6 bang bién thién ctia g(t) trén [1;e]
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t 1 2
g'(t) +
g(e)
g(t)
2
T1011
f(t)

T bang bién thién ta thdy d€ m > c6 nghiém te(1;e)thi m>-

Chony
o cie

3t+2019 1011°

Cho ham s8 y =f(x) lién tuc trén R va ham s& y =f'(x) c6 d6 thi nhu hinh vé
VES

m—z 3 |4

VR

2f)m y 5fm 5 o7y

Bat phuong trinh f(x)> > nghiém dung véi x € (-2;3)
A.f(3)<m<f(3)+1 B.f(-2)+1<m<f(3)
C.f(-2)-2<m<f(3) D.f(3)<m<f(-2)-2

& Loigidi

Ta c6 v6i xe(-2;3) thi f'(x)<0
Tac6 £(3)<f(x)<f(-2),vxe(-2;3) ;f(3)-2m<f(x)-m<f(-2)-m
bat t=f(x)-m =f(3)-m<t<f(-2)-m

2f)m y 5fm 5 o7y
27

Ta c6 f(x)>
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& 20 4 5 0 27(f(x)-m) <0 < 2' +5' -27t-2<0
Vé trai chi ¢6 2 nghiém t=0;t=2

Ta co O£t£2:>{

Chon ¥

=2

f(3)-m=>0

f(-2)-m<2 = f(-2)-2<m<{(3)

Cho ham s8 y =f(x) lién tuc trén R va c6 d6 thi nhu hinh bén dudi:

y)\
2 _____ 1
-1 O ! N
: 1
oo 2

Bi€t rang truc hoanh la tiém can ngang cua do thi. Tim tat ca cac gia tri thuc cta

tham s§ m d€ phuong trinh f(x)= 4720802 o aj nghiém duwong phan biét.

A.0<m<?2.

B. O<m<1. C. 1<m D. m<O0.

& Loigidi

Ta co f(x) = 4 2oga 2 f(x) =22m+1

Phuong trinh (*) ¢6 hai nghiém dwong phan biét <

Chony|D.

221 <2 = m<0.

Cho ham s6 y =f

(x)c6 d6 thi ham s8 y =f'(x—1) nhu hinh vé. Hoi d6 thi ham s6
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D Jat cue tidu tai diém nao

KRV

A. x=1 B. x=0 C.x=-1 D. x=2

™ Loi gidi

Xét y = n2004 05y 1= 0 1 n(2f(x)-4)

Ham s0 dat cuee ti€u tai di€ém x, thi y' phai doi dau tit am sang dwong khi x di qua
diém d6. Dua vao do thi, ta thdy chi ¢6 difm x=-1 lam f'(x)—-2d6i dau tit 4m sang
duwong khix di qua.

Vay ham dat cyec tiéu tai x=-1.

Chony

Hinh vé bén 1a d6 thi ctia hai ham s y =log, x va y=f(x) . D0 thi ctua ching ddi
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xtmg véinhau qua duong thang y =-x—1.Tinh f(log, 2018)

A
Y y=log, x

\/

s

a 1
A. f(log 2018) = —1— B. f(log 2018)=—1—
(log, 2018) 2018 (log, 2018) 2018a
a 1
C. f(log 2018) =1 D. f(log 2018)=-1
(log, 2018) =1+ "0 (log, 2018) = —1+ -7

& Loigiai

Goi (b;c)e(C,):y =log,x; (e;f)e(C,):y =f (x )
Ta c6 hé diéu kién
c+f=—(b+e)-2 b+c=—f-e-2(b=-f-1
=
1(b-e)-1(c-f)=0 b-c=e—f
=>-e-1=log,(f-1)of-1=a*" o f=-1-a" of(x)=-1-a
B 1
2018a

c=—e-1

—e-1
Vay f(log,2018)=-1 —a " =1

Chony

Cho hinh vé ctia d6 thi cdc ham s y=x*;y =x";y =x° ¢6 d6 thi nhw hinh bén. Khi
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d6 hay tim tong cua gid tri nhd nhat va gid tri 16n nhat cua biéu thiee

2 2
_3a +(2b+a+c) )

a’ +5c¢% +4ac

AY
xC
2m r--y----
e Y
)\
0,5t~/ X"
o) o X
A. 31 B. 32 C. 33 D. 34
& Loigidi

Nhén thdy ngay khi x=o, ta c6
o =2a” < clog, a=1+blog, a < (c—b)log,a =1
o’ =05<alog,a=-1
<a+c=b
bén day thay vao biéu thitc ta dwoc mot ham thuan nhat 2 bién roi dat 1 dn dua vé
khao sat ham 1 bién!
Biéu thitc T dwoc viét lai thanh

2 2
a a
T 3a° +9(a+c)2 B 3(0} +9(c+1j

2 2
(a+2c) +c? (a+2j 1
c

Khao sat ham don bién f(t) v6i t= 2 ta thu duoc:
c

maxf(t)=%(11+\/@)
minf(t)=_?3(\/@—11)

= 5=233.

Chon y

Cho ham sy =f(x) ¢6 d6 thi nhu hinh vé. Tim tat ca gid tri thuc ctia tham s6 m dé
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bat phuong trinh 2f (x)+x* > 4x+m ¢ nghiém dung véi moix e (-1;3)

y)\
/ s

O 2

A. m<-3. B. m<-10.
C. m<-2. D. m<5.

& Loigidi
Bat phuong trinh da cho tuong duong v6i 2f (x)+x* —4x>m .
Duya vao do thi, ta thiy I(glg}f (x)=-3, daubéng xay ra khix =2.
Lai c6x* —4x = (x—2)" —4 >4, d4u bing xay ra khi va chi khi x=2.
Vay ](’I}l%‘)l(Zf(X) +x7 — 4x) =2.(-3)+(—4)=-10.

Do d6 bat phuong trinh c6 nghiém dung v6i moix e (—1;3) khi va chi khi m <-10.

Chony

=

Cho ham s8'y =f(x) ¢6 d6 thi nhu hinh vé.
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Tim s6 diém cuyec tri ctia ham s6 y = 2 _3f()

y/\

\/\

=V

A. 3. B. 4. C. 5. D. 6.

™ Loi gidi

Xét ham s§g(x) =2 -3 = g'(x) = f'(x)2™.In2 —f'(x)3"™.In3; vx e R.

o () . f'(X)=O f(Xf)(Z)O f'(x)=0 13(1)
acog'(x)=0= S SH2)7 _In3 = ¢ 2log, 2 (2
20In2=3%m3 7| 2] = (x) %8215 (2)

Dua vao d6 thi ham s6y = f(x), ta thay:

Phuong trinh (1) ¢6 ba nghiém phéan biét (vi ham s6y =f(x) c6 3 cuc tri).

Phuong trinh (2) vo nghiém vi duong thang y =log, in—; <-1 khong cat d6 thi ham
Zln
3

sO.

Vay phuong trinh g'(x) =0 ¢4 ba nghiém phéan biét hay ham s& da cho 6 3 cuc tri.

Chon y| A,

© Cau 13

i

Cho ham s6 lién tuc trén doan [-1;9] va c6 d6 thi la duong cong trong hinh vé dudi
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day

Y =

Cé tat ca bao nhiéu gia tri nguyén cua tham s6 m dé bat phwong trinh

163" [ £(x)" +2f(x)~8 | 4™ > (m* ~3m ) 6™

Nghiém diung véi moi gia tri x [-1;9]?

A. 22 B. 31 C.5 D.6

A

N

TOAN HOC PHO THONG

Tir d0 thi suy ra -4 <f(x)<2 Vxe[-2;9]. Dit t=f(x),te[-4;2]
Ta tim m sao cho 16.3 —[tz +2’c—8].4t > (m2 —3m).6t dung véi moi t e[—4;2]

16.3' [ " +2t-8]4' >(m’ -3m).6', Vte[4;2]

z

@12—?—[’:2 +2t—8].(§jt Z(m2 —3m),Vte[—4;2]

Ta co $24,Vte[—4;2]. D&u bang xay ra khi t=2.
2

t
Ma t* +2t-8<0, Vte[-4;2]. Do d6 [t2+2t—8].(§j <0,vte[-4;2].
D&u bang xay ra khi t=2.

16 2
Suy ra ?—[t2+2t—8].(§j >4,vVte[-4;2].

t
Vay 12—?—[¥+2t—8].(§j >(m’-3m),Vte[-4;2] & m’-3m<4 < -1<m<4

Két qua m ={-1;0;1;2;3;4}. Chon y|D.

Qua Trung Thu 2019 |



Tuyén tap cac bai todn dic sac mi va logarit |

CHUGONG 4

UNG DUNG MU VA LOGARIT
VAO BAI TOAN THUC TE

1. BE BAI
© Cau 1. B4ac Binh tham gia chwong trinh bao hiém An sinh xa hoi ctia cdng ty bao
hiém v6i thé 1é nhuw sau: Ct dén thang 9 hang ndm bac Binh déng vao cong ty 20
triéu dong voi 1ai sudt hang ndm khong d6i 6%/ nam. Hoi sau it nhat bao nhiéu nam
bac Binh thu vé tdng tat ca s6 tién 16n hon 400 triéu dong?
A. 14 nam. B. 12 nam. C. 11 nam D. 13 nam.

© Cau 2. Mot nguoi gai 100 triéu dong vao tai khoan tiét kiém ngan hang véi lai
sudt 0,6% /thang, ctt sau mbi thang nguwdi d6 rat ra 500 nghin dong. Hoi sau dung
36 lan rat tién, so tién con lai trong tai khoan ctia nguwoi dé gan nhat voi phuong an
nao dudi day? (biét rang lai suat khong thay ddi va tién 1ai mdi thang tinh theo s&
tién c6 thuc t€ trong tai khoan cua thang do).

A. 108 triéu dong. B. 102 triéu dong.

C. 104 triéu dong. D. 106 triéu dong.
© Cau 3. Chi Lan ¢6 400 triéu dong mang di gui tiét kiém ¢ hai loai ki han khac
nhau déu theo hinh thitc 1ai kép. Chi giri 200 triéu dong theo ki han quy (3 thang)
voi lai suat 2,1% mot quy, 200 triéu dong con lai chi gui theo ki han thang voi 1ai
suat 0,73% mot thang. Sau khi giii duwgc dung 1 nam, chi rat ra mot nira s6 tién &
loai ki han theo quy va gtti vao loai ki han theo thang. Hoi sau diing 2 nam ké tt khi
gui tién Jan dau, chi Lan thu dwoc tat ca bao nhiéu tién lai (lam tron dén hang
nghin)?
A. 79760000 dong. B. 74813000 dong. C. 65393000 dong. D. 70656000 dong.
@ Cau 4. D€ chuan bi cho viéc mua nha, chi An thuc hién viéc tiét kiém bé“mg cach
mdi thang glri déu dadn vao ngan hang 10 triéu dong/thang. Biét rang trong thoi
gian chi An gui tién thi ngan hang 4p dung muec 1ai suat 0,65% thang va chi An
khong rut 1ai Ian nao. Hoi chi An phai gui t6i thi€u bao nhiéu thang d€ c6 duoc s

tién 500 triéu dong bao gom ca tién gdc va tién 1ai?
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A. 41 thang. B. 42 thang. C. 43 thang. D. 44 thang.
© Cau 5. Vg chong anh A dy dinh luwong ctia vo dung chi tra sinh hoat phi, lwong
cua anh A dugc gui tiét kiém hang thang. Biét dau thang nay anh mdi dugc tang
lwong nhan murc lwong 6 triéu dong/thang va ct sau 2 ndm lwong ctia anh duoc tang
Ién 10% so voi 2 nam truedce do. Gia s réng du dinh cua vo chong anh dwoc thyc
hién tir dau thang nay va lai suat ngan hang on dinh ¢ 0,5 % mdt thang. Tinh s6 tién
vg chdng anh A tiét kiém duoc sau 50 thang.

A. 341.570.000. B. 336.674.000. C. 384.968.000. D. 379.782.000.

© Cau 6. MOt nguoi gt tiét kiém vao ngan hang 1 ty dong vdi 1ai suat 0,5% / thang
(1ai tinh theo tirng thdng va cong don vao gdc). K& tir luc giri sau mdi thang vao ngay
ngan hang tinh 13i ngwoi do6 rut 10 triéu dong dé€ chi tiéu (néu thang cudi cung khong
du 10 triéu thi rat hét). Hoi trong bao 1au ké tir ngay gui nguoi do rat hét tién trong
tai khoan? (gia st 1ai sudt khong thay doi trong qua trinh nguoi d6 gui).

A. 136 thang. B. 137 thang. C. 138 thang. D. 139 thang.

© Cau 7. Anh An méi di lam, hudng lvong 8 triéu dong mot thang va sé duwge nhan
luwong vao cudi thang lam viéc. An ki hop dong véi ngan hang trich tu dong % tién

lwong ctia minh mdi thang d€ gt vao tai khoan tiét kiém, 1ai suat 0,45% /thang theo
thé thirc 1ai kép. K€ tir thang tht 7, anh An duoc tang lwong 1én mtc 8 triéu 500
nghin dong moi thang. Sau mot ndm di lam, tai khoan tiét kiém ctia anh An ¢6 bao
nhiéu tién ( Pon vi: triéu dong, két qua 1y dén 3 chit s6 sau dau phay)
A. 10,148 trieu (d) B. 10,144 tricu (d) C. 10,190 triéu (d) D. 10,326 triéu (d)
© Cau 8. Mot nguoi nhan hop dong dai han lam viéc cho mét cong ty véi lwong
nam dau la 72 triéu dong, ct sau 3 nam thi tang lwong 10%. Néu tinh theo hop
dong thi sau dang 21 nam, nguwoi dé nhan duoc tong so tién ctia cong ty 1a

A. 216(1,17 -1) (triéu dong). B. 7200(1,17 -1) (triéu dong).

C. 720(1,17 - 1) (triéu dong). D. 2160(1,17 - 1) (triéu dong).
© Cau 9. Ong A vay ngan hang 200 triéu dong véi 1ai suat 0,6% mot thang theo
thda thuan: Sau dting mot thang ké tlt ngay vay thi ong bat dau tra no va déu dan ct
mbi thdng dng A sé tra cho ngan hang 9 triéu dong cho dén khi hét no (biét rang
thang cudi cung cd thé tra dudi 9 triéu dong). Hoi sau bao nhiéu thang thi 6ng A tra
hét no cho ngan hang?

A. 22 thang. B. 23 thang. C. 24 thang. D. 25 thang

© Cau 10. Chi Minh muén mua mot chiéc dién thoai tri gia 20 triéu dong, nhung vi
chua du tién nén chi chon mua bang hinh thitc tra gép hang thang (s tién tra gop
mdi thadng nhuw nhau) véi 1ai sudt 30% / ndm va tra trudc 5 triéu dong. Hoi moi

thang chi phai tra s6 tién gan nhat vdi so tién nao dudi day dé€ sau dung 1 nam ké tir
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ngay mua dién thoai, chi sé tra hét no, biét ki tra ng dau tién sau ngay mua dién
thoai diing mét thang va chi tinh 13i hang thang trén sd du no thuec té€ ctia thang do.
A. 1,42 triéu. B. 4,7 trieu. C. 1,46 trieu. D. 1,57 trieu.
© Cau 11. Ong Binh vay von ngan hang véi s6 tién 100000000 dong. Ong du dinh
sau dung 5 nam thi tra hét no theo hinh thitc: sau diing mot thang ké tir ngay vay,
ong bat dau hoan no, hai [an hoan no lién tiép cach nhau dung mot thang, s6 tién
hoan no & mdi [an 1a nhu nhau. Hoi, theo cach d6, s tién a ma dng sé phai tra cho
ngan hang trong moi [an hoan no 1a bao nhiéu? Biét lai suat hang thang 1a 1,2% va
khong thay ddi trong thoi gian 6ng hoan no.
~12.10°(1,012)”
02”1

60
A

5
) 1210°(1,012)" dong).

dong).
( g) (1,012)60 1

6 60 6 59
C.a= 12('11001(21)'6(3121) (dong). D.a= 12('11001(21)'6(3121) (dong).

© Cau 12. Nam 2019 em Thanh da trang tuyén vao treong Pai hoc Su Pham Thanh
pho H6 Chi Minh, Vi gia dinh em khé khdn, d€ co tién di hoc trong 5 nam nén vao

dau thang 9/2019 em da lam thua tuc vay von sinh vién 24.000.000 dong/1 nam (vay
von lién tyc trong 5 nam va thu tuc vay von héng nam duoc thuc hién vao dau thang
9) vdi lai sudt la 0,6%/thang. Sau dung hét 5 nam em Thanh ra treong va kiém dwoc
viéc lam nén em tra cho ngan hang mdi thang a dong. Gid tri ctia a gan nhat véi s6
nao trong cac sd dudi day dé trong 5 nam em Thanh c6 thé tra hét no vay ngan hang.
A.3.500.000 dong.  B.3.000.000 dong.  C.2.770.000 dong.  D.3.270.000 dong.
© Cau 13. Ban Nam la sinh vién ctia mot treong Pai hoc, mudn vay tién ngan hang
véi 13i suat wu dai trang trai kinh phi hoc tap hang ndm. Dau mdi ndm hoc, ban ay
vay ngan hang s0 tién 10 triéu dong voi l1ai sudt la 4% . Tinh s0 tién ma Nam no
ngan hang sau 4 ndm, biét rdng trong 4 nam d6, ngan hang khong thay ddi 1ai suat (
két qua lam tron dén nghin dong).

A. 46794000 dong. B. 44163000 dong. C. 42465000 dong. D. 41600000 dong.
© Cau 14. Mot nguoi vay ngan hang 200.000.000 dong theo hinh thttc tra gép hang
thdng trong 48 thang. Lai suat ngan hang cd dinh 0,8% / thang. Mdi thang ngudi d6
phai tra (1 an dau tién phai tra la 1 thang sau khi vay) s6 tién goc la sO tién vay
ban dau chia cho 48 va s0 tién 1ai sinh ra tir sd tién gdc con no ngan hang. Tong sd
tién 1ai nguroi d6 da tra trong toan bo qua trinh ng la bao nhiéu?

A. 38.400.000 C. 76.800.000

" B. 38.400.000 dong. D. 39.200.000 dong.
dong. dong.
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2. HUGNG DAN GIAL.

Bac Binh tham gia chwong trinh bao hiém An sinh xa hoi ctia cong ty bao hiém véi
thé' 1é nhu sau: C¢ dén thang 9 hang nam bac Binh dong vao cong ty 20 triéu dong
v6i 1ai suat hang nam khong d6i 6%/ ndm. Hoi sau it nhat bao nhiéu nam bac Binh
thu vé tong tat ca so tién 16n hon 400 triéu dong?

A. 14 nam. B. 12 nam. C. 11 nam D. 13 nam.

™ Loi gidi

Goi s6 tién moi ndm bac Binh déng vao cong ty 1a A.
Dit q=1+6%=1,06.
Goi S, la s6 tién ca gdc va lai sau nam th n, ta cé:
S, =A+A6%=Aq
S, =(S,+A)+(S, +A).6%=(S, +A)q=Aq’ +Aq

+A)+(S,, +A).6%=(S,,+A).q=Aq" +Aq"" +..+Aq=Aq L _11 :
q_

Sn = (Snfl

Dé€ thu vé tong s6 tién 16n hon 400 triéu thi
n_ 400(q—-1 400(q -1
Sn>400<:>Aq.q—1>400<:>q“>L 400(a-1) 4
q-1 Aq Aq

Thay q=1,06;A=20suy ra n>12,99. Vay sau it nhat 13 nam bac Binh thu vé tong

+1<:>n>logq(

tat ca so tién 16n hon 400 triéu dong.
Chon y|D.

Mot nguoi gui 100 triéu dong vao tai khoan tiét kiém ngan hang voi 1ai suat 0,6% /
thdng, ctt sau mdi thang ngudi dé rut ra 500 nghin dong. Hoi sau dung 36 Ian rat
tién, sO tién con lai trong tai khoan ctia nguwoi dé gan nhat véi phuong an nao dudi
day? (biét rang 1ai suat khong thay ddi va tién 1ai moi thang tinh theo s tién c6 thuc
té trong tai khoan ctia thang do).

A. 108 triéu dong. B. 102 triéu dong.

C. 104 triéu dong. D. 106 triéu dong.

& Loigidi

Sau Ian rat thit nhat, so tién con lai la:
10%.1,006—5.10° (dong).

Sau Ian rat thit 2, s tién con lai la:
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[10°.1,006 -5.10° |.1,006 - 5.10° = 10°.(1,006)" —5.10°.(1,006 +1) (dong).
Sau Ian rat tht 3, s8 tién con lai la:
[108.(1,006)2 ~5.10°(1,006 + 1)}.1,006 ~5.10° =10%.(1,006)" —5.10° (1,006 +1,006 +1)
(dong).

Mot cach tong quat, sau lan rat tién thit n, s6 tién con lai la:
10°1,006" ~5.10°.] (1,006)"" +(1,006)" " +...+1,006+1 |

_510° 00671 (dong).
1,006 -1

Vay sau dang 36 lan rut tién thi s tién con lai la:

36
10°(1,006)" —5.10°, (1:0%)_~1
0,006

=10%1,006"

~104.10° (d6ng).

Chony

Chi Lan ¢6 400 triéu dong mang di gui tiét kiém & hai loai ki han khac nhau déu
theo hinh thttc 1ai kép. Chi gtri 200 triéu dong theo ki han quy (3 thang) vdi 1ai sudt
2,1% mot quy, 200 triéu dong con lai chi gii theo ki han thang véi 1ai sudt 0,73%
mot thang. Sau khi gii duwge ding 1 ndm, chi rat ra mot nira sO tién ¢ loai ki han
theo quy va gi vao loai ki han theo thang. Hoéi sau dung 2 nam ké tir khi gui tién
lan dau, chi Lan thu duoc tat ca bao nhiéu tién 1ai (lam tron dén hang nghin)?

A. 79760000d6ng. B. 74813000dong. C. 65393000 dong. D. 70656000 dong.

& Loi gidi
Goi T, la s6 tién gui theo quy va T, la s6 tién gtri theo thang trong ndm thit nhat.
T, 1a s6 tién guii theo quy va T, 1a so tién gtii theo thang trong nam thit hai.
Trong 1 nam dau ta cé:
T, =200.(1+0,021)" (triéu dong)
T, =200.(1+0,0073)" (triéu dong)
Trong nam thi 2 ta co:

T, = % (1+0,021)" (triéu dong)

T, = (T2 + %) (1+0,0073)" (triéu dong)

Sau 2 nam tong so tién thu duocla: T=T, +T, 474813000 (dong).
Vay s0 tién 1ai chi Lan thu duoc la: 474813000 —400000000 =74813000 (dong).
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Chony

‘ OCﬁu4‘

Dé chuan bi cho viéc mua nha, chi An thuc hién viéc tiét kiém bf“mg cdch moi thang
glri déu ddn vao ngan hang 10 triéu dong/thang. Biét rang trong thoi gian chi An
gui tién thi ngan hang ap dung mtc 1ai suat 0,65 % thang va chi An khong rat 1ai Tan
nao. Hoi chi An phai gtii t6i thi€u bao nhiéu thang dé c6 dugc sd tién 500 triéu dong
bao gom ca tién gdc va tién 1ai?

A. 41 thang. B. 42 thang. C. 43 thang. D. 44 thang.

& Loi gidi
Chi An hang thang gt vao ngan hang mot s6 tién nhu nhau la A dong, ki han 1
thang véi lai sudt r% mot thang.
Cudi thang thit 1, chi An cd s tién la: P, =A+Ar=A(1+r)
Pau thang thit 2, chi An ¢6 s6 tién la:
P +A=A(l+r)+A=A+A(1l+1r)=A[1+(1+1)]
Cudi thang thit 2, chi An c6 s6 tién la:
P, =P +Pr=A+A(T+r)+[A+A(1+1)]r = Al (141) +(1+1)]
Pau thang thit 3, chi An ¢ s0 tién la:
P+ A=Al (1+1)+(1+1) [+ A=A T+ (141)+(1+7)’ |
Cuoi thang thit 3, chi An c6 s6 tién la:

P, =P, +Pz.r:A[l+(1+r)+(1+r)2}+A[1+(1+r)+(1+r)1.r:A[(1+r)3 +(1+r)’ +(1+r)}

Cubi thang thit n, chi An c6 s tién la:

P, =A|(1+1)" +(1+1)" +(1+1)" " +.t(1+1) +(1+1) | &P, :A(1+r)(1+r) -1
r
Sn
trong d6 A =10 (triéu dong), r=0,65% va n la s6 thang gui.
Theo gia thiét P =500 A(1+1) ) =1 500 (1417 <2900 4
r A(1+r)

500r 500.0,0065
sn=1 ——+1 =1 ! +1|~43,19.
n Ogl+r(A(1+r) J ogl+0.0065{10(1+0’0065) J

Vinnguyén duong nén n=44.

Vay phai gi t61 thi€u 44 thang thi chi An méi c6 duoc s6 tién 500 triéu dong.
Chony|D.
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Vo chdng anh A dy dinh luong cua vo dung chi tra sinh hoat phi, lwong cta anh A
duoc gui tiét kiém hang thang. Biét dau thang nay anh méi duwgc tang lwong nhan
mtc luvong 6 triéu dong/thang va ct sau 2 ndm luwong cta anh dwoc tang 1én 10% so
voi 2 nam trudc do. Gia st rf?mg du dinh ctia vg chong anh dwoc thyc hién tir dau
thang nay va lai sudt ngan hang 6n dinh 6 0,5 % mot thang. Tinh s6 tién vo chong
anh A tiét kiém duoc sau 50 thang.

A. 341.570.000. B. 336.674.000. C. 384.968.000. D. 379.782.000.

® Loigidi

S6 tién vo chong anh A tiét kiém dugc sau 2 nim (24 thang) la:

6.(1+0,5%)[(1+0,5%)* ~1]
0,5%

Sé tién trén dugc hudng Idi suat 26 thang tiép theo nén thanh T,.(1+0,5%)

T, = (triéu ddng)

26

S6 tién co duoc nho tiét kiém tién luong cua anh A trong 24 thang tiép theo 1a
1+10%).(1+0,5%)[(1+0,5%)* —1]

0,5%
Sé tién trén dugc hudng Idi suat 2 thang tiép theo nén thanh T,.(1+0,5%)°

1, -8

S6 tién c6 duoc nho tiét kiém tién luong cta anh A trong 2 thang (tht 49+50) la
6.(1+10%)%.(1+0,5%) [(1+0,5%)* —1]
0,5%
Vay tong sé tién vo chong anh A tiét kiém duoc sau 50 thang la
T,.(1+0,5%)* +T,.(1+0,5%)> + T, = 33667400 dong
Chon y

‘ 0Céu6‘

T, =

Mot nguoi guri tiét kiém vao ngan hang 1 ty dong voi 1ai sudt 0,5% / thang (lai tinh
theo timg thang va cong don vao gdc). K& tir Itic gri sau mdi thang vao ngay ngan
hang tinh 1ai nguwoi d6 rat 10 triéu dong d€ chi tiéu (néu thang cudi cung khong du
10 triéu thi rat hét). Hoi trong bao 1au ké tir ngay gi nguoi do rat hét tién trong tai
khoan? (gia st 1ai sudt khong thay d6i trong qud trinh nguoi do6 gui).

A. 136 thang. B. 137 thang. C. 138 thang. D. 139 thang.

® Loigidi

SO tién nguoi d6 gui ban dau la a=1000 triéu dong, 1ai sudt hang thang m =0,005;

sO tién ngwoi d6 rut ra hang thang la r=10 triéu dong.

Sau thang th nhat (ngwoi do chua rat 10 triéu) nguwoi d6 thu duoc s tién la
T,=a(l+m) .
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DAau thang thit hai nguoi d6 ¢6 sd tiénla a(1+m)-r
Cu6i thang thit hai(nguoi dé chua rat 10 triéu) nguwoi do ¢d so tién la
T, =(a(1+m)-r)(1+m)= a(l+m)’ —r(1+m).
DAu thang tht ba nguoi d6 c6 6 tién 1a a(1+m)’ —r(1+m)-r.
Cudi thang thit ba (nguoi d6 chwa rat 10 triéu) ngwoi d6 cd so tién la
T,=a(1+m)’ -r(1+m)’ -r(1+m).
Ctt nhu thé sd tién nguoi d6 ¢6 cudi thang thir nla (nguoi d6 chwa rat 10 triéu)

T, a(tem) ~[r(1+m)" +r(Lem) 4 orr (1em) ] =a(1+m) - LERL —(0Em)

n

m

Nguoi do rut hét tién trong tai khoan khi
(1+m)" —(1+m)
m

<10

T,-r<0<T,<10<a(l+m)" -r.

1,005" -1,005 _
0,005

Vay sau 139 thang thi nguwoi d6 rat hét tién.

Chony|D.

thay s0 ta duoc 1000.1,005" —10. 10 <1,005" 22 < n >138,975.

Anh An méi di lam, hueéng lwong 8 triéu dong mot thang va sé duwoc nhan lwong
vao cudi thang lam viéc. An ki hop dong véi ngan hang trich tie dong % tién lvong

ctia minh moi thdng d€ g vao tai khoan tiét kiém, 1ai sudt 0,45% /thang theo thé
thire 1ai kép. Ké tir thang th 7, anh An dwoc tang lwong 1én muc 8 triéu 500 nghin
dong mdi thang. Sau mot ndm di lam, tai khoan tiét kiém ctia anh An c6 bao nhiéu
tién ( Pon vi: triéu dong, két qua 1y dén 3 chi s6 sau dau phay)

A. 10,148 triéu (d) B. 10,144 trieu(d) C. 10,190 triéu (d) D. 10,326 triéu (d)

& Loigiai
Sau 1 ndm vdi 1ai suat r thi:

Khoan luong tiét kiém duoc cua thang 1: 0.8.(1+ r)11

Khoan luong tiét kiém dugc cua thang 2: 0.8.(1+1)"

Khoan luong tiét kiém dugc cta thang 6: 0.8.(1+ 1r)6
Khoan luong tiét kiém dugc ctia thang 7: 0.85.(1+ r)5

Khoan luong tiét kiém dugc cua thang 8: 0.85.(1+1)’
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Khoan luong tiét kiém duoc cua thang 12: 0.85.(1+ r)0
Vay tong tién tiét kiém duoc tir khoan lwong sau 1 nam la

T= 0.8[(1+r)11 +...+(1+r)6}+0.85[(1+r)5 +...+(1+r)OJ

1+r)° -1 1+r)° -1
— 0,8.(1_“«)6 &+O,85¢
T T
6 6
~0,8.1,0045° 1005 1 5 10O =1 _ 1 144 (tricu dong).
0,0045 0,0045

Chony

‘ QCéuS‘

Mot nguoi nhan hop dong dai han lam viéc cho mét cong ty vdi lwong ndam dau la
72 triéu dong, ct sau 3 nam thi tang lwong 10%. Néu tinh theo hop dong thi sau
dung 21 ndm, nguwoi dé nhan dugc tong so tién ctia cong ty la

A. 216(1,17 -1) (triéu dong). B. 7200(1,17 1) (triéu dong).

C. 720(1,17 -1) (triéu dong). D. 2160(1,17 -1) (triéu dong).

& Loigidi
SO tién lwong sau 3 nam dau tién nguoi dé nhan dwoc la 72.3 =216 (triéu dong).
K€ tir ndm tht 4 dén nam thit 6, mo6i nam nguoi dé nhan duwoc s6 tién lwong la

72.(1+10%)=72.1,1 (triéu dong).
S6 tién lvong sau 6 (3.2) ndm ngudi d6 nhan duoc la
216+3.72.1,1= 216.(1 + 1,1) (triéu dong).
K& tir ndm tht 7 dén nam thtr 9, mdi ndm ngwoi d6 nhan dwoc s8 tién lwong 1a
72.1,1.(1+10%) =72.1,1% (triéu dong).
S6 tién luong sau 9 (33) ndm nguwoi d6 nhan dugc la
216. (1 +1, 1) +3.721,1> =216.(1+1,1+1,1%) (triéu dong).
Twong tw nhu vay, sd tién lwong sau 21 (3.7) nim nguoi d6 nhan dugc la
216.(1+1,1+1,12 +..+1,1%) (triéu dong).
Mat khéc ta thay 1; 1,1; 1,1%; ...; 1,1°la mot cap sO nhan gdm 7 sd hang véi
u,=1,q9=11
Tong 7 s6 hang cua cdp sO nhan trén la
1(1,17-1)
1,1-1

Vay sau dung 21 nam, s6 tién lwong nguroi d6 nhan duoc la

S, =1+1,1+..41,1° = =10.(1,17-1).
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216.10.(1,17 1) =2160(1,1" - 1) (triéu dong).

Chony|D.

Ong A vay ngan hang 200 triéu dong véi 1ai suat 0,6% mot thang theo thoa thuén:
Sau dung mot thang ké tir ngay vay thi 6ng bat dau tra no va déu ddn ct moi thang
ong A sé tra cho ngan hang 9 triéu dong cho dén khi hét no (biét rang thdng cudi
cung c6 thé tra dwdi 9 triéu dong). Hoi sau bao nhiéu thang thi 6ng A tra hét no cho
ngan hang?

A. 22 thang. B. 23 thang. C. 24 thang. D. 25 thang

™ Loi gidi

(1+1)" -

ST X . n 1 . A o
SG tién dng A conng sau n thang: T, =X(1+r)" T . (Trong do X: so tién

ong A vay ngan hang, r: 1ai suat, T: s6 tién 6ng A hoan ng mdi ki).
Dé€ tra hét no thi n la s6 nguyén duwong nho nhat d€ T, <0
Ap dung bai toan ta duogc: Ong A tra no hét ngan hang khi:

1+%

-1
0,6 ( 100) n n
200‘(“@) ~9. 4 <0 < 200,(1,006) <1500.| (1,006)" 1|

100

<1500 <1300.(1,006)" < % <(1,006)" < n=log, w % ~23,92.

Tt d6 suy ra sau 24 thang thi 6ng A tra hét no.

Ch(_)n}'l
‘ © Cau 10 ‘

Chi Minh mu6n mua mét chiéc dién thoai tri gia 20 triéu dong, nhung vi chuwa du
tién nén chi chon mua bang hinh thtec trd gép hang thang (s8 tién tra gop mdi thdng
nhu nhau) véi 1ai suat 30% / ndm va tra truede 5 trieu dong. Hoi moi thang chi phai
tra sO tién gan nhat voi so tién nao dudi day dé€ sau dang 1 ndm k€ tir ngay mua dién
thoai, chi sé tra hét ng, biét ki tra ng dau tién sau ngay mua dién thoai dung mot
thang va chi tinh 1ai hang thang trén s6 du no thuc t€ cta thang do.

A. 1,42 triéu. B. 4,7 triéu. C. 1,46 triéu. D. 1,57 triéu.

& Loigidi

SO tién chi Minh con no lai sau khi tra 5 triéu la 15 triéu dong lai suat 2,5% / thang.
Goi A triéu la so tién hang thang chi Minh tra ctra hang dién thoai.
Sau 1 thang s6 tién con no lai lai la: 15(1+0,025)—A .
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Sau 2 thdng s6 tién con ng lai la: 15(1+0,025)* —A(1+0,025)-A.
Sau 3 thang s tién con no lai 1a: 15(1+0,025)> - A(1+0,025)* —A(1+0,025)- A .

Sau 12 thang s6 tién con no lai la:
15(1+0,025)” ~A[ (1+0,025)" +...+(1+0,025) +1] =0

A 15.0,025.(1+0,025)"
(1+0,025)2 -1

12
& 15(1+0,025)2 - A [ (1+0,025) 1}

0,025
< A =1,462306905

Chon y

Ong Binh vay von ngan hang véi s8 tién 100000000 dong. Ong du dinh sau ding 5
ndm thi tra hét no theo hinh thitc: sau dting mot thang ké tir ngay vay, ong bat dau
hoan ng, hai [an hoan ng lién tiép cach nhau dting mot thang, s6 tién hoan no & moi
lan la nhu nhau. Hoi, theo cach d9, s6 tién a ma Ong s€ phai tra cho ngan hang trong
mdi [an hoan ng 1a bao nhiéu? Biét 1ai sudt hang thang 1a 1,2% va khong thay ddi
trong thoi gian 6ng hoan no.

L _1210° (1,012)”

12.10°(1,012)"
(1,012)" -1 7

(1,012)" -1

(dong).

(dong).

1210°(1,012)° 12.10°(1,012)”
a= B 01(2)60 _1) (dong). D. a= B 01(2)60 _1) (dong).

& Loi gidi
Goi m, r, T, a Ian lwot la s6 tién vay ngan hang, 1ai sudt hang thang, tong s6 tién
vay con lai sau n thang, so tién tra déu ddn moi thang .

Sau khi hét thang thit n thi conlai: T, =m(r+1)" —3[(1‘ +1)" —1]
r

& Chitng minh:
Goi m, r, T, a Ian luwot la sO tién vay ngan hang, lai sudt hang thang, tong so tién

vay con lai sau n thang, sd tién trad déu ddn mdi thang .
e Sau khi hét thang thit nhat (n=1) thi conlai: T, =m(r+1)-a.

e Sau khi hét thang thit hai (n=2) thi conlai: T, =[m(r+1)-a|(r+1)-a

:m(r+1)2 —a(r+1)—a:m(r+1)2 —a(]f+2):m(r+1)2 —%[(r+1)2 —1].
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e Sau khi hét thang thit ba (n=3) thi con:

r r

T, ={m(r+1)2 - ey _1}}(”1)_&1 “m(e+1) -2 (e 1) -1

e Sau khi hét thang thit n thi conlai: T, =m(r+1)" —3[(1‘+1)n —1]
r

Ap dung cong thitc trén, ta co:

(1,2 60

m(r+1)r 210 (100+1J 12.10°(1,012)" (dong)

= = = = on .

" (r+1)" -1 (1,2”)60_1 (1,012)" -1 &
100

Chony

© Cau 12

Nam 2019 em Thanh da trung tuyén vao trueong Pai hoc Sw Pham Thanh phd H6
Chi Minh, Vi gia dinh em kho khan, d€ c6 tién di hoc trong 5 ndm nén vao dau thang
9/2019 em da lam thu tuc vay von sinh vién 24.000.000 d6ng/1 nam (vay von lién tuc
trong 5 ndm va tht tuc vay von hdng ndm duoc thyc hién vao dau thdng 9) véi lai
sudt 1a 0,6%/thang. Sau duing hét 5 nam em Thanh ra treong va kiém duoc viéc lam
nén em trd cho ngan hang moi thang a dong. Gia tri cia a gan nhat véi s6 nao trong
cac sO dudi day dé trong 5 ndm em Thanh c6 thé tra hét no vay ngan hang.
A. 3.500.000 dong.  B. 3.000.000 dong. C.2.770.000 dong.  D. 3.270.000 dong.

& Loigidi
Dit q=1+1%=1,006
Goi P, la sd tién vay ma em Thanh no ngan hang sau 7 ndm (1<n<5).
Sau 1 ndm em Thanh no: P, =24.q" (triéu dong).
Sau 2 ndm em Thanhno: P, = (P, +24).q" =24.9™ +24q" =249 (q"* +1) (triéu

dong) .

Sau 5 ndm em Thanh no: P, =(P, +24).q" =24q" (q48 +q¥+q*+q"”+ 1) (triéu
dong).

60
=24q" 1 — 312

Goi Q, la s0 tién ma em Thanh con ng ngan hang sau khi tra ng duoc n thang n>1.

(triéu dong).

Sau 1 thang em Thanh con no la: Q, =P,.q—a (triéu dong).
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Sau 2 thang em Thanh conng 1a: Q, =Q,.q—a=P,.q> —a.q—a (triéu dong).

Sau 1 thang em Thanh conno la: Q, =Q, ,.q—a=P,q"-aq""' —aq" > -..—a (triéu

dong).
=P,.q" —a.(q“‘1 +q"7? +...+1) =P,.q"—a. 11__%1 .
1_ 60
Dé em Thanh sau 5 ndm di lam c6 thé tra duoc no thi Q,, =0 hay P,.q* =a. . d
—-q
-q” —q® 24q7.(1- .
eouqt i gooa 17 an) ~2,976 (triéu dong)
1-q 1-q 1-q
Chon y
‘ © Cau 13 ‘

Ban Nam la sinh vién ctia mot truong Dai hoc, mudn vay tién ngan hang vaéi 1ai suat
wu dai trang trai kinh phi hoc tdp hang nim. Dau mdi ndm hoc, ban &y vay ngan
hang s6 tién 10 triéu dong véi 1ai sudt la 4% . Tinh s0 tién ma Nam n¢ ngan hang
sau 4 nam, biét rang trong 4 ndm d6, ngan hang khong thay d4i 1ai sudt ( két qua

lam tron dén nghin dong).

A. 46794000 dong. B.44163000 dong. C. 42465000 dong. D. 41600000 dong.

& Loigidi
Téng s6 tien Nam vay ca gdc 1an 1ai sau 4 nam:
A =10°(1+0,04)* +10°(1+0,04)° +10°(1+0,04)> +10°(1 +0,04)
=10°(1+0,04)[ 1+(1+0,04)+(1+0,04)* +(1+0,04)’ |

1—(1+0,04)*

=10°(1+0,04)-
1—(1+0,04)

Chon y
T

= 44163256

Mot nguoi vay ngan hang 200.000.000 dong theo hinh thiic tra gop hang thang
trong 48 thang. Lai sudt ngan hang c8 dinh 0,8% / thang. Mdi thang ngudi d6 phai
tra (1 an dau tién phai tra la 1 thang sau khi vay) s6 tién gdc la s6 tién vay ban
dau chia cho 48 va s0 tién lai sinh ra tir sO tién gdc con ng ngan hang. Tong sO tién
lai nguoi do da tra trong toan bd qua trinh no 1a bao nhiéu?

A. 38.400.000 dong. B.38.400.000 dong. C.76.800.000 dong. 1.39.200.000 dong.

& Loigidi

SO tién phai tra thang thi nhat
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% +200.0,8% triéu dong

SO tién phai tra thang thit hai

200 (200-2%91.0,8% =29, 47.2% g% trigu dong
48 48 48 48
SO tién phai tra thang thi ba
200 (200-2.2%9) 0,8% =22 | 46.2%0 ) 8% tricu dong
48 48 48 48
SO tién phai tra sau thang thi 48
@+ 200—47~@ -0,8% = @+1.@.0,8% triéu dong
48 48 48 48
Vay nén tong sd tién 1ai phai tra la
200 200 200

1.—-0,8% +2.—-0,8% +...+47.—-0,8% +200.0,8%
48 48 48

200 200 1+48)

_200 0 8% (1+2+...+48)= 22 ¢, gop. 28 =39,2
48 48 2

Chony|D.
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