Tai li¢u hoe thént mén Fodn 12 - én thi dai hoe Lop Todn Thiy Nghiép

MOT SO BAI TAP VAN DUNG CAO MU - LOGARIT

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cau7:

Cau 8:

Cho x;¥>0, x+y >0 théa man
2

2
279" 12021 log, T <4 42021,
xX+y

Tim tdng cta gia tri I6n nhat va gia tri nho nhat cua biéu thiec P=x*+y* —6x-2y+35.
A. 2. B. 12. C. 6+24/2. D. 6-42.
Tim s6 gia tri nguyén ctia tham s6 thuc m dé€ ton tai cac sO thuc x,y théa méan

e YTy ety =X"+y +x+y+xy—2m+2.
A. 6. B. 9. C. 8. D. 7.
2 2

; 2 ~ 1 +3x n .7

Xét céc s6 thuc duwong x;y thoa man log, T —+x +2(y2 +1) <—log ;2" Tim gia
3xy+x 2
X— 2y°
tri nho nhat ctia biéu thirtc P = Y, 2 =
y  2xy-y
A LS B. 2. c. 1 D.2.
2 2 2 2

Cho x,y thoa man log, (x+y)+(x+y) =2(x+y)=1 (véi x>2y>0). Tim gia tri 16n
nhat ctia S =x” +2xy+10)°.

A. 6. B. 9. C. 8. D. 4.

Cho phuong trinh e* =In(x+a)+a, vdi a la tham s6. C6 bao nhiéu gia tri nguyén cta
a thudc khoang (0;19) dé phuong trinh c6 nghiém duong?

A.15. B. 18. C.17. D. 16.

2 ~ \ + .7 . 7 A ? .« A?
Cho x,y théa man x>1,y>1 va log, Z—y =4xy—-3(x+y)—1. Gia tri 1én nhat cta biéu
Xy

1 1 \ oA
thitc P=x"+)" — 3(— +—j thudc tap nao dudi day?
Xy

A. [59). B. [-5;0). C. [0;5). D. [9;+).
Cho hai s8 thuc x,y théaman 0<x,y <1 trong d6 x, y khong dong thoi bang 0 hodc 1

N X+
va log, (1

yj+(x+l)(y+1)—2:0. Tim gia tri nhé nhat ctia P voi P=2x+y.

A.2. B. 1. C.%. D. 0.

Cho ham s6 bac bén f(x) c6 d6 thi nhw hinh vé sau.

\ R

L3
] ]
1 1
1 | >
-1 101 %
C6 bao nhiéu gia tri nguyén cta tham s6 m €[-2021;2021] dé phuong trinh
log J(x) +x[f(x)—mx]=mx’ — f(x) c6 hai nghiém dwong phan biét?

2
mx
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

A. 2019. B. 2021. C. 2020. D. 2022.
C6 bao nhiéu gia tri nguyén cua tham s6 m thudc (—2021;2021) dé phuong trinh

e =Inx+m conghiém thuec?

A. 2019. B. 2018. C. 2020. D. 2021.
C6 bao nhiéu cdp s6 nguyén duong (x,y) thoa man 1<x<2020 va x+x* -9 =3"?
A. 2020. B. 1010. C.6. D. 7.

Tim s6 nghiém nguyén ctia bat phuong trinh
2021274 20217 —(x—1)(8-x) <0
A 7. B. 8. C. 6. D. 5.
Goi x,,x, la hai nghiém ctia phwong trinh 55 4 2 +2x—1=25"". Tinh gia tri biéu thic
I 1

P=—+—.
XX

A. P=-6. B. P=2. C. P=6. D. P=-2.
S6 nghiém nguyén ctia bat phuwong trinh log, (x\/x2 +3-x ) <VJx*+3-2x 1a
A. V5 sé. B. 2. C. 1. D. 3.

, ~ oy o . n , . x*+3x* -3x-5 3 )
Tinh tdng tat ca cac nghiém ctia phuwong trinh log T +(x+1) =x"+6x+7.

x*+

A. -2+4f3. B. 2. C. 0. D. 2-+/3.
Téng cac nghiém nguyén ctia bat phuong trinh e 2 — ¢ 1 > 2x? —6x—8 1a
A.5. B. -5. C.6. D. -6.
C6 bao nhiéu cip s6 nguyén (x;y) thoa man 0< y <2020 va log{ — J =y+1-2"?
A. 2021. B. 10 C. 2020. D. 11.

, , ~ ” ~ Z(xz—y+1) 2x+ y ., . N A ,
Xét cac s thuc duong x,y thoda man 2021 :W. Gia tri nho nhat P, cua

x+
biéu thitc P =2y -3x bang
AP =2 B. P, -1 c.p, =3 D.Pp =L
6 2 4 8

Cho hai s6 duong x, y thoa man:log, (4x+y+ 2xy+2)y+2 = 8—(2x—2)(y+2). Gia tri
nho nhat cua biéu thiec P=2x+y b dang M =avb+c vdéi a,beN,a>2. Tinh

S=a+b+c
A S=7. B. §=19. C.S=17. D. §=3.

zf[;ljr+f+2 =a(a—4)+b(b—4)+c(c—4). Gia tri 16n
a c

Cho 3s0 thuc a,b,cthoa log,

a+2b+3c

nhat ctia biéu thie P=27227°C 1y
a+b+c
A 12+3\/E- B. 4+§/%- c 8+;/%. D, 6+;/%.

2
Goi x, 1a nghiém thye céia phuong trinh XX Y12 41 5317, biét binh
a+b

x +1
c

phuong ctia nghiém x, c¢6 dang x; = (a,b,ceZ), % toi gian. Tinh S=a—-b+2c.
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

A. §=26. B. §=34. C. §=-8. D. §=0.

Cho phuong trinh: logz[(x+l).(\/x2+4+x)}+\/x2+4=1—2x c6 nghiém dang

aredT3
b

vOi a,b,c la cac s6 nguyeén. Gid trj ctia bi€u thitc a + b bang

A.2. B. 0. C. 1. D. 1.
Cho phwong trinh loglezzbc2 —-9x+8 ¢6 2nghiém x,, x,(x, <x,). Gid tri cta
x-2

bidu thite 2x, - 5x, bang
A 0. B. 1. C.2. D. 3.

Tong cac nghiém ctia phuong trinh In(x+8)+2x+18=21In 2 +4/x+8 -‘riz 1a
X X

A. 7. B. -3-243. C. -3+243. D. 1.
S0 nghiém nguyén ctuia bat phuwong trinh log, (x\/ x*+3 - x2) <Vx*+3-2x1a

A. 2. B. 1. C. 3. D. V6 s6.
Téng tAt ca cdc nghiém ctia phuong trinh 207 log, (x*—6x+11)=4"".log, (2x* +8) la:
A. 3. B. % C. 4. D. -6.
X . \ 2x° +2 X
Tong cac nghiém phuong trinh: log, o= (x—-1)(2-4x) la
A 3. B. 1. c 2. D. 2.
4 2

2
Cho phuong trinh %log2 (x+2)+x+3=log, 2] +(1+lj +24x+2, goi S la tdng tat
X x

ca cac nghiém ctia no. Khi do, gid tri cia S la

1-+/13 1413
-

C.§S=2. D. S= .
2

Cho ham s8 f(x)=In(vx>+1+x)+x**' +x**. S6 nghiém nguyén thudc doan
[-2021;2021] cua bat phwong trinh f(2°)+ f(x—3)<0la:
A. 2021. B. 2020. C. 2022. D. 2023.

@:210& Q—L cé mot nghiém dang x=a+bJ2
X 2 2x

trong d6 a,b 1a cac s6 nguyén. Tinh 2a-b.
A. 3. D. 4. C.6 D.s.
Co bao nhiéu cdp s6 nguyén (x;»),x<2022 va théa man phuong trinh

A . §S=-2. B. §=

Biét phwong trinh log,

log, x+log, (x—y)=1+4log, y
A. 2020. B. 1010. C. 2019. D. 1011.

Dé phuong trinh: 25" +2°° = i ¢ nghiém, thi cdc gié tri cAn tim ctia tham s m a:
A 1<m<2. B.\2<m<2y2. C.3<m<4, D. 2\2<m<3.
-y

Xét cac s6 thye duwong x,y thdéa man log,
x+3xy

=3xy+x+3y—4.Tim gia tri

nho nhat P

min

cuia P=x+y.
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4314 43 -4 43 -4 43 + 4

A. P = . B.P, = . CP, = . D.pP,_= :
3 3 9 9

2
Cau 33: Tim cac gia tri caa tham s6 m dé€ phuong trinh 4(10g2 Jx ) —log, x+m =0 cé nghiém
2

thudc khoang (0;1).

A. me(O;l . B. me(—oo;l . C. me(-x;0]. D. me l;+ooj.
4 4 4
A s~ , - x+4y . cr , ~,
Cau 34: Cho x,y la cac s6 duong thoa man log, =2x—y+1. Tim gia tri nhé nhat
4 2
ctia biéu thire P = Xyt 2xy+22y .
x(x+y)
AL B. > c.2. D. L.
4 2 2
Cau 35: Cho bat phuwong trinh:
x*+x 1 5 .
log, I <—x'—x*+3x—m—cosx++/3sinx (1)

§x3 +4x—m—cosx+\/§sinx

C6 bao nhiéu s§ nguyén me(-10;0) sao cho bat phuong trinh (1) théa man voi moi
gid tri cia x thudc khoang (0;1).
A.9. B. 8. C. L D. 7.
Cau 36: Co6 bao nhiéu gia tri nguyén cua tham s m dé€ phwong trinh
3x*+x+m
2x* =2x+1
A. 1. B. v0 s0. C. 2. D. 0.
C4u 37: C6 bao nhiéu gia tri nguyén ctia tham s§ m d€ ton tai cip s6 (x;y) thoa man

log, =2x"—10x+5-2m 6 hai nghiém phan biét 16n hon 2.

2x+y+1
e —

e =x+y—-1, dong thoi thoa manlog; (2x+ y—1)—(m+4)log, x+m’* +4=0.
A. 3. B. 4. C.5. D. 6.
Cau38: Tong tit cad cac gid tri cta tham s6 m d€ phuong trinh
3x —2x+1—2‘x—m‘ — logx27zx+3
A.3 B. 0. C. 2. D. 1.
C4u 39: C6 bao nhiéu cdp s6 nguyén (x;y) thoa man dong thoi 2°+y <log,(x—y) va x,y
thudc doan [-2;10]?
A. 6. B.7. C.5. D. 8.
BANG DAP AN
1.A 2.B 3.D 4.C 5.C 6.A 7.B 8.A 9.C 10.D
11.C 12.C 13.C 14.B 15.C 16.B 17.D 18.D 19.D 20.D
21.D 22.C 23.B 24.B 25.D 26.D 27.D 28.D 29.D 30.D
31.D 33.B 32.B 33.C 34.A 35.D 36.A 37.A 38.A

(2|x —m|+ 2) c6 dung ba nghiém phan biét la
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HUONG DAN GIAI THAM KHAO
Caul: Cho x;y>0, x+y>0 thoaman

2

2
279" 12021 log, T <4 42021,
xX+y

Tim tdng cta gia tri I6n nhat va gia tri nho nhat cua biéu thiec P=x*+y* —6x-2y+35.

A2 B. 12. C. 6+242. D. 6-42.
Loi giai
Véi mdi cdp (x;y) thoa man gia thiét, ta xét ham s§ f(¢)=2'+2021""log,t voit>0.
202177

Vi f'(1)=2"In2+ >0,Vt>0,nén f(t) dong bién trén khoang (0;+).

tIn2

2 2
Taco: 27 +2021"" log, =2

<4 4202177 (1)
xX+y

€277 42021 " log, (x* + 7 ) < 2°07 420217 log, (2(x+ y))
@f(x2+y2)£f(2(x+y))<:>x2+y2 S2(x+y)c:>(x—1)2+(y—l)2 S2(C1).
Hinh tron (C,) ¢6 tam 7(1;1), béan kinh r=+2.

Lai co6: P:x2+y2—6x—2y+5c>(x—3)2+(y—1)2=P+5 (Cz).
Do (x-3)"+(y—1)"20 nén P+5>0 < P>-5.

Néu P =-5 thi x=3,y=1 khong thoa man gia thiét.

Véi P> -5 thi (C,) la duong tron tdm K (3,1), ban kinh R =P +5.

Vi IK =2 > r=+/2 nén diém K (3,1) ndm bén ngoai (C,).

Do d6 (C,),(C,) c6 diém chung khi va chi khi
[R-r|<IK <R+r e |R-2|<2<R+2
©2-2<R<2+\2 = 2-V2<P+5<2+2 2 1-4/2<P<1+42
:minP:1—4\/§; maxP:1+4\/§:minP+maxP=2.

Cau2: Tim sd giad tri nguyén ctia tham s6 thuc m d€ ton tai cac s6 thuc x,y thoa man

exz +y7—m X+y+xy—m

+e =X’ +)y +x+y+xy—2m+2.
A. 6. B. 9. C. 8. D. 7.
Loi giai
Xéthamsd f(t)=¢ —t-1, VieR.
f'(t)=¢-1va f'(1)=0<1=0.
Ta thdy f'(¢)ddi d4u ti “- ” sang “+” khiqua =0 nén f(7)>f(0)=0,VreR.
e"2+y2_”’—(x2+y2—m)—120,Vx,yeR

Do do:
e“y”y_’”—(x+y+xy—m)—lZO,‘v’x,yeR
2 2
, , A ; Xty =m
Dau “=" xay ra khi va chi khi { 4 .
X+y+xy=m

2, 2

H x2+y2—m X+y+xy—-m __ 2 2 X +y =m (1)
ay e +e =X"+y +x+y+xy-2m+2 <

X+y+xy=m (2)

S?-2P=m

= §?-S-3P=0.Vi §’24P= S €[0;4]
S+P=m

bat S=x+y,P=x.y, taco: {
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L4y (1)+2.(2) v& theo vé&'ta dugc: §*+28=3m (3).
Xétham sd f(S)=5"+25,5€[0;4], c6 f'(S)=25+2>0,VS €[0;4]
Yéu cau bai toan <(3) c¢6 nghiém < f(0)<3m<f(4)<=0<m<8.

Vay, cd 9 gia tri nguyén ctia tham s6 m thdéa man.
2 2
A ot oA o + 1 5
Cau3: Xét cic sd thuc duong x;y théa man log, * Ty —+x +2(y2 +1)S510gﬁ21 ' Tim

3xy+x
x—y 2y
gia tri nho nhat ctia biéu thic P = + =
Yy  2xy-y
JNRESCE B.>. c. L D.2.
2 2 2 2
Loi giai

2 2

, +
Ta co log, Al
3xy+x

2 2

Ty J+x2+2y2+133xy (x;y>0)

2 2 1 14+3x;
+ X +2(y +1)Sflogﬁ2 4

2

2

x
©10g2[3xy+x

< log, (X2 +J/2)—log2 (3xy+x2)+x2 +2y° +1<3xy
< log, (Zx2 +2y° )+ 2x* +2y° <log, (3xy + x2)+ 3xy+x° ().
Xétham s8 f'(t)=log, 1+t trén khoang (0;+c).

Taco f'(1) = 1 2+1>0,Vt>0, nén ham s§ f(7)=log, ¢+t dong bién trén (0;+0).
t.In
Do do
D)o f(26°+2)7)< f(Bxy+x") & 207 +2y7 <Bxy+x° < x* =3xy+2y° <0
2
@(fj 354250 (Vi y>0) o122 (2.
y y y
2
29> 2% —3xp+3y° z(xj ~3243
Tathdy p=>——2 =Y =X 2072V L) 4
y o 2xy-y 2xy—y 2 X _
Pat 1= thi #€[1;2] (do (2)). Khi d6
Y
217 - 1 2 1 3
P:t—3t+3=t—1+i=l(2t—1)+i—l22\/—(2t—1).———=—.
26-1 2-1 2t-1 2 2 2601 2 2
A “_rss 2 . 3 X 3
Dau “=" xayrakhi 2r-1=2ot== & —=—.
2 y 2

Vay min P =2, dat duockhi X=2.
2 y 2
Cau4: Cho x,y thoa man log, (x+y)+(x+y) =2(x+y)=1 (véi x>2y>0). Tim gia tri 16n
nhat ctia S = x> +2xy+10y°.
A. 6. B. 9. C. 8. D. 4.
Loi gidi
Cach 1: log, ()c+y)+()c+y)2 -2(x+y)=1
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<:>2log2(x+y)—log2(x+y)+(x+y)2—2(x+y)—1:O
< log, (x+y)2 +(x+y)2 —log,2(x+y)-2(x+y)=0
< log, (x+y)2 +(x+y)2 =log, 2(x+y)+2(x+y)(*)
it f(t)=log,t+t, v6i 1>0.

, 1
/ (t): t.In2

Ham so f(t) dong bién trén (0;+OO).
(*)<:>f((x+y)2)=f(2(x+y)) c:>(x+y)2 =2(x+y) e x+y=2 (Do x+y>0).

+1>0, véimoi t>0.

Ta duoc S =x* +2xy +10y? = x* +2x(2-x) +10(2-x)" = 9x* ~36x+40.

>22y>0
Do =70 s 20-0 50 2 <xc2, S'=18x-36=0 x=2.
x+y=2 3
x| 4/3 2
s’ -
8
S \

A : 4 2
Dua vao bang bién thién: § = S(gj =8 khi x= 3 Var=3-
Cach 2: log, ()c+y)+()c+y)2 -2(x+y)=1.
Dat r=x+y, gia thiét da cho tro thanh: log, 1 =—¢> +2t+1 (1).
Diéu kién: ¢>0.
Phuong trinh (1) 1a phueong trinh hoanh d¢ giao diém ctia 2 d6 thi ham s6 y =log, ¢ va

y=—t"+2t+1.

Trén (0;1), tacé > +2¢+1>1> 0> log, ¢ .

Trén [l;+00) ,ham s6 y =log, ¢ dong bién, ham s6 y =—¢* +2¢+1 nghich bién.

Ma phuong trinh (1) c6 nghiém ¢ =2 nén ¢ =2 la nghiém duy nhat ctia phuong trinh.
(Poan n‘éLy f:(') thé dya vao d6 thi 2 ham trén).

Y y=—F+2+1
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T do x+y=2< y=2-x.
Ta duoc § = x> +2xy +10y> = x* +2x(2—x)+10(2—x)" = 9x* ~36x +40.

x22y>0 4 '
Do =2>x22Q2-x)>0=>—-<x<2, =18x-36=0=x=2.
x+y=2 3

x| 4/3 2

) 8\\\\\\\\\\\\\\*

Dua vao bang bién thién: §__ = S(gj =8 khi x zg va y= % .

Cau5:  Cho phuong trinh e* =In(x+a)+a, vdi a la tham s6. C6 bao nhiéu gia tri nguyén cta

a thudc khoang (0;19) dé€ phuong trinh c6 nghiém duong?
A. 15. B. 18. C.17. D. 16.
Loi giai
Tw gia thiét e* =In(x+a)+a < e +x=In(x+a)+x+a < e +x=€"""" +In(x+a).
Xét ham sd dic trung f(1)=¢'+¢ O f(1)=¢€ +1>0,V¢.
Suyra f(x)=f(In(x+a)) < x=In(x+a) S x+a=e Sa=e" —x.
bat g(x)=e"—x=>g'(x)=¢' -1=2g'(x) =0 x=0.
Bang bién thién ciia ham s6 g(x)

X —oo 0 +o0
g2’ (x) - 0 +

+o0 +0oo
g(x)

1
Dé phuong trinh c6 nghiém dwong thi a >1.
Do a€(0,19) suy ra a e {2;3;...;18}. Vay c6 17 gia tri can tim.

A 2 ~ \ + ./ . 7 A k] .« A?
Cau6: Cho x,y thbaman x>1,y>1 va log, );_y =4xy —3(x+ y)—1. Gia tri 16n nhat cta biéu
Xy

A.[59). ' By. [-5;0). C. [0;5). D. [9;+).

Loi giai

thitc P=x"+)" — 3(1 +lj thudc tap nao dudi day?

x+y=2

Voi x>1,y>1 suy ra: {4xy24 .
Khi d6 10g3);+—y:4xy—3(x+y)—l < log, (x+y)—log,(4xy)=4xy-3(x+y)-1
Xy

< log, (x+y)+l+3(x+y) =log, (4xy)+4xy
< log, (3x+3y)+3(x+y) =log, (4xy)+4xy(*).
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Xétham s8 f'(¢)=log,t+1 trén (0;+0).
Do f'(t)= t 11 3 +1>0 voi Vi e(0;+0) nén ham sd y = f(¢) dong bién trén (0;+).
In

Suy ra: (*)<:>f(3x+3y)=f(4xy)<:>3(x+y)=4xy.

Ta co: 4xy$(x+y)2<:>3(x+y)£(x+y)2:>x+y23 (1).

Mat khac x>1,y >1 nén: (x—l)(y—l)20<:>xy+12x+y<:>4(xy+1)24(x+y)
<:>3(x+y)+424(x+y)<:>x+y£4 (2)

T (1) va (2)=3<x+y<4.

3(x+y)

= (x+y) —%(x+y)—4.

P=x2+y2 —3(§+ij=(x+y)2 —2xy—

Dit x+y=1=1€[3;4]. Ham s g(l)zlz—%t—4 6 g'(t)=2t—%>0 voi Vi e[3;4],

suy ra g(t)<g(4)=6.
Vay MaxP =6 khi x=1;y=3 hodc x=3;y=1.
Cau7: Cho hai s8 thuc x,y théa man 0<x,y<1 trong d6 x,y khong dong thoi bang 0 hoic

1 va log3(lx+y

j+(x+l)(y+1)—2:0.T‘1m gid trinho nhat ctia P véi P=2x+y.

A 2. B.I. c.%. D. 0.
Loi giai
\ M Tt AL TNs gt A . +
Dua vao diéu kién bai toan ta nhan xét: lx J >0;1-xy#0; x+y>0; 1-xy>0.

Ta co: log3(1)6+y]+(x+l)(y+l)—2:O<:>log3(x+y)—log3(1—xy)+xy+x+y—1:O

< log, (x+y)+x+y=log,(1-xy)+1-xy. Xét ham s& g(¢)=log,t+7 v6i 1>0.

bey, g'(1)= ﬁﬂ >0,Vt>0 nén ham s§ g(¢) dong bién trén khoang (0;+0).

1-x 1—x
Vay ta cé = - =1- =—=.S5 = —_—
ay aCOg(x+y) g(l xy)<:>x+y l-xy<y e uy ra P 2x+1+x
, 1-x 2
Xéthamso f(x)=2x+—— voi xe€|0;1{.Tacd f'(x)=2———;
x=0
"(x)=0 .
(%) c{x:_z
x=0

Tacé f(0)=1,/(1)=2. Vay I[I&;ill]lf(x)=1©x=0,hay P.

=1khi{
y=1

Cau8:  Choham sdbacbdn f(x) c6 d6 thi nhu hinh vé sau.

eN,
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Cau 9:

C6 bao nhiéu gia tri nguyén cta tham s6 m €[-2021;2021] dé phuong trinh

log S (xz) +x[ f(x)—mx]=mx’ — f(x) c6 hai nghiém dwong phan biét?
mx
A. 2019. B. 2021. C. 2020. D. 2022.
Loi giai

Tt d6 thi ham s6 suy ra f(x) ¢ ba diém cuc trila —1; 0; 1. Do d6
'(x) = )= 4 Sy,

f'(x) ax(x ) f(x) 4x 2x

Mt khac, vi d6 thi ham s6 f(x) di qua hai diém (0;4), (1;3) nén

f(x)=x*-2x"+4>3,Vx.
J/(x)

2
mx

Diéu kién
f(xz) +x[f(x)—mx]=mx’ — f(x) = log f(x)+ f(x)+xf(x)= log(mx2 )+ mx® + x(mx2 ) .
mx

PN 1og[(x+1)f(x)]+(x+1).f(x):1og[((x+1)m2)]+(x+1).mx2 (*) (Do x+1>0).

>0suyram>0.

log

4 7. 7 ’ 1 &
Xétham s6 g(¢t) =logt+t v6i t>0.Ta cod g(t):t1 10+1>0 voit>0.
In

f(jc) _x'-2x7 +4 :(szz_&

T (Htacd (x+1)f(x)=(x+Dmx* & m=

2
X X

2 gy
bat u=x+—2> 2\/5, khi dé m=u*—-6,Vu > 24/2.

x
Ung voi mbi gia tri ctia u > 232 cho ta hai gia tri dwong cta x nén yéu cau bai toan
dua vé diéu kién 1a im m dé€ phuong trinh m=u*—6 6 diing mot nghiém u > 2+/2.
Dt h(u)=u’—6 véi u>242.
Bang bién thién cua ham s6 A(u) .

u —00 0 hﬁ +0

Blu) +ac +x
\ )
Tt bang bién thién suy ra m >2 thda yéu cau bai toan.
Do meZ va me[-2021;2021] nén m€{3; 4;...; 2021}.
Vay c6 2019 gia tri ctia m thoa man dé bai.

C6 bao nhiéu gia tri nguyén cta tham s6 m thudc (—2021;2021) dé phuong trinh

o

e =Inx+m conghiém thuec?

A. 2019. B. 2018. C. 2020. D. 2021.
Loi giai

Tacd: e " =Inx+m e "+x—m=Ihx+x e " +x—m=e""+Inx (1)

Xétham sd f(t1)=¢€ +t, Vt€R thi (1) tro thanh f(x—m)= f(Inx).

Co f'(t)=e"+1>0,Vt€R suy raham s6 f(¢) dong bién trén R tir d6

f(x=m)=f(lnx) & x—m=Inx< m=x—Inx diéukién x>0

Xétham s& g(x)=x—Inx trén (0;4+o0)
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Co g/(x):1—l,- g/(x):m:)l—l:o@x:l
X X
Jim g (x)= lim (x—Inx) = +o0; lim g(x)= lim (x—Inx)=-+oc

Bang bién thién:

X 0 +oo
g'(x) - 0+
—+00 —+00
g(x) > _—
. 1 yv=nm

D& phuong trinh cé nghiém thuc diéu kién 1& m>1 ma me(—2021;2021)nén
1<m <2021suy ra c6 2020 gia tri nguyén thoa man bai toan.
Cau10: C6 bao nhiéu cip sd nguyén duong (x,y) thoa man 1<x<2020 va x+x>-9* =32
A. 2020. B. 1010. C.6. D. 7.
Loi giai
Tacod: x+x° -9 =3 o x+x>=3"+3" (1).
Xétham: f(¢t)=t+1>, t>0.
Khi d6: f'(t)=1+2¢>0 véimoi t>0 = f(¢) laham d6ng bién trén (0;+o).
Vivdy (1)e f(0)=f(3)ex=3".
Theo gia thi€t 1< x <2020 < 1<3” <2020 < 0< y<log,2020.
Vi yeZ nén ye€{0;1;2;3;4;5;6} = x € {1;3;9;27,81;243;729} .
Vay c6 7 cap s6 (x,y) thoéa man yéu cau bai toan.
Cau11l: Tim s6 nghiém nguyén cta bat phuong trinh
2021274 202175 —(x~1)(8—x) <0
A. 7. B. 8. C.6. D. 5.
Loi giai
Tt gia thiét:
2021274 202175 —(x—1)(8—x) < 0 & 20212~ 4 x* —9x +8 < 20217+
<2021 4257 —4x+9 < 20217 4 x2 +5x+1 (1)
Xétham s6 f(¢)=2021"+1=> f'(¢)=2021"In2021+1>0V¢ = f()1a ham dong bién.
Tir (1) ta cd f(2x° —4x+9) < f(x* +5x+1) <> 20" —4x+9 <x” +5x+1.
Sx-9x+8<0<1<x<8.
Yéu cau cua bai todn: x e Z = x €{2;3;4;5,6,7} .
Vay bat phuong trinh c6 6 nghiém nguyén.
Caul12: Goi x,x, la hai nghiém cua phuwong trinh 5 4+ x? +2x—1=25"". Tinh gia tri biéu

thie P=L 4L
XX

A. P=-6. B. P=2. C. P=6. D. P=-2.
Loi giai

Phuong trinh tuong duong: 5 +x% +1= 5" +2-2x.

Xétham s6 f(¢)=5+¢ trén R

= f'(t)=5"In5+1>0, Vxe R= ham s6 f(¢) dong bién trén R.
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Tacd: 57 +x” +1=5""+2-2x & f(x’ +1)= £ (2-2x) & x* +1=2-2x.
:—1+f
TN I
Cau13: SO nghiém nguyén cta bat phuong trinh log, (x\/m - x* ) <Jx’+3-2x Ia

A. Vb sb. B. 2. c. D. 3.
Loi giai

Diéu kién: x/x* +3 —x’ >0<:>x(\/x2+3—x)>0<:>x>0 (ViVx*+3>x,VxeR)

2
10g2(x\/x2+3—x2)S\/x2+3—2x<:>log2LS X’ +3-2x
xVx” +3+x7

3—x£\/x2+3—2x<:>10g23x—10g2(\/x2+3+x)s x*+3-2x
2

VX +3+x

< 3x+log, 3x£(\/x2+3 +x)+log2(x/x2+3+x)<:>f(3x)§f(\/x2+3 +x) *)

V6i f(r)=t+log,¢ 1a ham s§ ddng bién trén (0;+0).

<:>x2+2x—1=0<:>{ LZ %:6.
l 2

< log,

Do d6 bat phuong trinh (*) © 3x<Vx’+3+x o Vx’ +322x & x* +324x° & -1<x<1
So diéu kién x>0 ta duwoc 0<x<1.VixeZ=x=1.
Vay bat phuong trinh c6 1 nghiém nguyén.

Cau14: Tinh tong tat ca cac nghiém cua phuong trinh
logx +3x2 3% 5+(x+1)3:x2+6x+7.
x +1
A. 2+43. B. 2. C. 0. D. 2-43.
Loi giai
o 1en X 43x7=3x-5 3 2 3 2
biéu kién: > >0 x +3x" -3x-5>0< x +3x +3x+1-6x—-6>0

x“+1
—1—\/g<x<—1
x>—1+\/g.

o (x+1)3—6(x+1)>0 o (x+l)(x2+2x—5)>0 o

3 2
Ta cé: log™ +3x2 13x 5+(x+1)3=x2+6x+7.
X+

& log(x3 +3x° —3x—5)—10g(x2 +1):x2 +6x+7—(x+1)3.

& log(x3 +3x° —3x—5)+x3 +3x7 —3x—5=10g(x2 +1)+x2+1(*).

Xét ham dic trung: f(1)=logr+¢ (¢>0).Taco: f'(t)=

+1.Voit>0= f'(¢t)>0
tIn10 f()

Vay ham f(7)=log?+t dong bién véi 1> 0.
Phwong trinh (*) <:>f(x3+3x2—3x—5)=f(x2+l)
X430 3x-5=x"+1. X’ +20" -3x-6=0 < (x* +8)+(2x* -3x-14)=0.
x=-2 (tm)
& (x+2)(x" —2x+4)+(x+2)(2x-7)=0.< (x+2)(x*=3)=0. | x=—3(tm) .
-3 (tm)
Vay téng cac nghiém ctia phwong trinh bang 2.

Cau15: Tdng cac nghiém nguyén ctia bat phwong trinh e > —e> 5 5 25 —6x-8 1a
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A. 5. B. -5. C.6. D. -6.
Loi giai

Tacd: e 25— 5 5237 —6x—8

e I s 2(2x2 —5x+1)—2(x2 —2x+5)

e T H2(x? = 2x+5) > @ 4 2(2x° —5x+1) (%)

Xétham s6 f(1) =€ +2t= f'(1)=e' +2>0Vte R = f(¢) dong bién trénR.

Tir (*) ta 6 f (¥ —2x+5) > f(2x° =5x+1) < x* =2x+5>2x" —5x+1

&X' -3x-4<0s-1<x<4

Ma xeZ= xe{0;1;2;3} . Vay tong cac nghiém nguyén bang 6.

/ A 2 ~ \ 2x_1
Cau16: Co6 bao nhiéu cip s6 nguyén (x;y) thoaman 0 <y <2020 va log{ j:y+1—2"?
A. 2021. B. 10 C. 2020. D. 11.
Loi giai
>0
N . ’ 2" >1 x>0
Tt gid thiettaco: 2 -1 < = .
>0 y>0 y>0
y
. 27 -1 . . .
Ta cé: 1og3( ]=y+1—2 & log, (2 -1)+(2" 1) =log, y+ (*)

Xétham s6 f(¢)=logst+¢ trén (0;+o)
Khi d6 f"(1) :ﬁﬂ >0.Do déham s§ /() =log, 1+ dong bién trén (0;+0)
n

Phuong trinh (*) ¢6 dang f(2x —1)=f(y)<:> y=2"-1
Vi 0<y<2020 nén 0<2*-1<2020 < 1< 27 32021<:>0<xﬁlog2(2021)
0 <x<log,(2021)

o xe{l;2;3;4;5,6;7;8;9;10} .
xel

Két hgp vdi diéu kién ta co: {

Vay ¢6 10 cap (x;y) thoa man.

A 7 ’ A 2 ~ XZ* )+ 2 + .7 . 2 A, 2
Cau 17: Xét cac so thuc duwong x,y thod man 20212( r+) _ Xy Gia tri nho nhat P. caa

min

(x+1)2 .
biéu thitc P =2y -3x bang
A. P, =2 B. P, -1 C.P, -3 D. P, L
6 2 4 8
Loi giai
, 2(.’52 —y+1) 2x + y 2 2x + y
Ta cé: 2021 = o 2(x* - y+1)=logy, —
(x+1) (x+1)

< log,y,, (xz +2x+1)+ 2(x2 +2x+1) =108,y (2x+y)+2(2x+y) (¥).

1
Xét ham: f(t)=1 t+2t,t>0.Suyra: f'(t)= +2>0,Vt>0.
f( ) 0Zr021 y f ( ) 2021

Do d6 ham f(¢) dong bién trén khoang (0;+).
Ma (*)<:>f(x2+2x+1)=f(2x+y)c>x2+2x+1=2x+yc>y=x2+1
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2
Khi do: P:2y—3x=2x2—3x+2:2(x—%) J%%

KL: P _7 khi xzi.
8 4
Cau 18: Cho hai s6 duong x,y thoa man:log, (4x+y+2xy+2)y+2 :8—(2x—2)(y+2). Gia
tri nhd nhat cta biéu thiee P=2x+y ¢ dang M =a\b +c véi a,beN,a>2. Tinh
S=a+b+c
A.S=T7. B. §=19. C.S5S=17. D.|S=3.
Loi giai
Vi giai thiét x, y duong ta co:
log, (4x+y+2xy+2)""" =8—(2x—2)(y +2)

& (y+2)log, [ (2x+1) (y+2] 8—(2x+1)(y+2)+3(y+2)

& log, [ (2x+1) y+2] —(2x+1)+3
<:>10g2(2x+1)+10g2(y+2):%—(2x+1)+log28
Y+
8 8
<:>10g2(2x+1) (2x+1)—10g2m+m (1)

Xétham s§ f(¢)=log,t+t véit>0,tacé f'(1)=

+1>0,Vt>0
tIn2

= Ham s6 f(¢)=1log, ¢+t dong bién trén khoang (0;+x)

Khido (1)< f(2x+1)= S 2x+1=
() f( ) f(y+2] y+2
= P=2x+y=2x+1)+(y+2)-3=——+(y+2)-3>2 2.(y+2)—3=4ﬁ—3..
y+
Pang thitc xay ra khi =y+2<(y+2) =8<
y+2 y:—2\/§—2(1)
242 -1
= Xx= .
2
a=4
>M=42-3={b=2 =S=a+b+c=3.
c=-3
Cau19: Cho 3s0 thuc a,b,cthoa log atbte =a(a—4)+b(b-4)+c(c—4). Gia tri 16n
Y+ +2 '
nhét ctia bidu thire p=22013¢ 1y,
a+b+c
A 12+\/%' B. 4+\/ﬁ' C. 8+\/3>0. D. 6+\/%-
3 3 3 3
Loi giai
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a+b+c
+b+ct+2
c>10g24(a+b+c)+4(a+b+c):logz(az+b2+cz+2)+a2+b2+cz+2 (1)
Xétham s6 f(¢)=log,t+¢ (t>0)
f(t):t.ln2
Nén (1) @ 4(a+b+c)=a’+b*+c* +2
& (a=2) +(b-2) +(c-2)" =10 (5)
(S)la phuong trinh mat cau tam 7(2;2;2), ban kinh R = J10

a+2b+3c
P=——&a(P-1)+b P-3)=0

23 (1) eb(P-2)+e(P-3)=0(0)
Diéu kién d€ mat phang (Q) cit mit cau (§)la
2(P- 1 2 2(P-3
‘ +2(P-2)+2( )‘S\/E
\/(P—l) +(P=2) +(P-3)

6— f 6++/30

©(6P-12) <10(3P*~12P+14) < 6P* -24P+4<0 < <p<?®

6+\/%
T

Ta co log, e

—a(a—4)+b(b—4)+c(c—4).

+1>0 = f(r) dong bién trén (0;+x)

d(1,(Q))<Re

Vay GTLN P =

/ 2
Cau20: Goi x, la nghiém thuc cia phuong trinh x’ 111%4r1 =x" +1-+/5x* +x*, biét binh
a++b
¢

x +1

phuong ctia nghiém x, cé dang x; = (a,b,ceZ), % toi gian.Tinh S=a-b+2c.

A. §=26. B. §=34. C. §=-8. D. §=0.
Loi giai

Diéu kién: x>0

Chia ca hai vé& cia phuong trinh cho x* ta dwoc:

,/5+—
A Sx+ / <:>ln —ljti—‘/5+L
X+

X

<:>1n\/5+%+\/5+i2 =ln(1-|rizj+l+i2 @)
X X X X

Xét ham dac trung f(¢)=Inz+1 (1> 0).

—

Ta co: f’(t):1+1.
t
Véit>0= f'(t)>
Vay ham f(¢)=Int¢+¢dong bién va lién tuc véi > 0.

1 1 1 2 1 1 1
Khidé (*) @, [5+—==l+—5+—=l+=+— —+—
® x’ x’ x’ xoxt Xt X

—4=0
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2_1+\/ﬁ

8
x2=1_*/ﬁ(1)
8
Ciau21: Cho phuong trinh: logz[(xﬂ).(x/xz+4+x)}+\/x2+4=1—2x c6 nghiém dang
a+c13
b

A. 2. B. 0. C. 1. D. 1.
Loi giai
Véi diéu kién: x+1>0< x>—1 Ta co:

log, [(x+l).(\/x2 4 +x)}+\/x2 +4=1-2x
= logz(x+1)+log2(\/x2 +4 +x)+\/x2 +4=1-2x

(n)
= 5=0.

X
sS4 - -1=0 o

véi a,b,c la cac sd nguyén. Gia tri cua biéu thirc a+ b bang

4
QlogZ(x+l)+log2(—/)52—+4_xJ+VXZ+4:1_2x
‘:’logz(ﬁl)ﬂ—logz(\/xz+4—x)+\/x2+4:1—2x
<:>log2(x+1)+x+1:10g2(«/x2+4_x)+«/x2+4_x(*)
Xétham s6: f(r)=log,t+1 v6i t € (0;+x)

1
Co: f'(t)=
) (t) t.In2

Vay ham f(¢)=1In¢+¢ dong bién va lién tuc véi > 0.

+1>0 vdi te(0;+oo)

Tw (*):>x+1: X +4-x2x+1=\x* +4 véi xz_?I

—2++/13
X=—-—
3
-2-4/13
X=—-—

<3 +4x-3=0<

3
Dai chiéu diéu kién ta c6 nghiém ctia phuwong trinh la x = ﬂ =a+b=1.
Céu 22: Cho phuong trinh loglezzbc2 —9x+8 c6 2nghiém x,, x,(x, <x,). Gia tri cta
x f—
biéu thiic 2x, —5x, bang
A. 0. B. 1. C. 2. D. 3.
Loi giai
biéu kién: —1 < x # 2. Khi d6 phuong trinh

ﬁ:2x2—9x+8 & log, (x+1)—log, (x—2)" =2x* —9x+8

< log, (x+l)+x+l:10g2(x2 —4x+4)+l+(2x2 —8x+8)

log,

& log, (x+1)+x+1=log, (2x* ~8x +8)+(2x* —8x+8)
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Xétham sd f(¢)=log,t+¢(t>0)= f'(¢)= +1>0, V¢>0. Suy ra ham s6 dong

tln
bién
trén khoang (0;+).

1
Do dé: f(x+1)=f(2x" —8x+8) & x+1=2x" —8x+8< 2" ~9x+7=0 < 7.
2

Vay 2x, —5x, 22%—5.1:2.

Cau 23: Tong cdc nghiém cua phuong trinh In(x+8)+2x+18=2In 2 +4+/x+8 +§2 1a
X X

A. 7. B. -3-243. C. -3+243. D. 1.
Loi giai
- | 8<x<2 ,
biéu kién { .Ta co:
x>0

1n(x+8)+2x+18=21nx+2+4\/x+8 +%<:>%1n(x+8)+x+9zlnx+2+2\/x+8 +i2
X X X X

IS 1nﬁ+(m—l)2 :ln(1+zj-{(l+gj—l}2

X X
Xétham s3 f(t)=Int+(t-1)", t>0.
21 =2t +1

Ta c6 f'(t)=%+2(t—1)=f>0, Vi>0, do d6 ham s§ f(¢) ddong bién trén

khoang (0;+x).

Mit khdc ta c6 s Invx+8+ (v 8 1) zln(l+gj+[(l+gj—l}2 & f(ﬁ)=f(1+3J

X X X
_le
= Jx+8 =1+% o X470 —dx—4=0 x=—2(2+\/§)
x=2(-2+3)

x=1
Két hop vdi diéu kién ta dwoc .
op v C ; L_z(ﬂﬁ)

Vay tong céc nghiém ctia pt da cho 1a —3-24/3.

Cau 24: SO nghiém nguyén cua bat phuong trinh log, (x\/ x*+3 - xz) <Vx*P+3-2x 1a
A. 2. B. L. C. 3. D. V6 so.
Loi giai
biéu kién xac dinh: xvx*+3-x*>0< x(\/x2 +3 —x) >0 x>0

(vi \/x2+3—x>\/x—2—x=|x|—x20)

Ta co: (\/x2 +3 - x)(\/ x*+3+ x) =3 nén bat phuong trinh da cho twong duwong véi
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logzz3—xS\/x2 +3 +x-3x < log, (3x)+3x <log, (\/x2 +3 +x)+\/x2 +3 +x(*)
VX +3+x

Xéthams§ f(t)=log,t+¢ véi t>0.

f’(t) :ﬂ%+l >0,Vt>0= f(t) la ham s6 dong bién trén (0;+oo).
n

Do d6 (*)<:>3x£x/m+x<:> X 4+322x & x*+324x* (vi x>0).
< x*<1.Ma x>0 nén xe(O;l].
Vay bat phuong trinh da cho c¢é 1 nghiém nguyén.
Cau25: Tong tat ca cac nghiém ctia phuong trinh 20V log, (x2 —6x+ll) =474 Jog, (Zx2 +8)

la:
3
A. 3. B. 5 C. 4. D. -6.
Loi giai
TXD: D=R

Ta c6: 2 log, (x* ~6x+11)= 4" ".log, (2x* +8)
<27 log, ((x-3)"+2)= 27" log, (2(x* +3)+ 2) (%)

Dt f(1)=2'log,(t+2), £ >0; £(£)=2'n2.log, (t+2)+2 ——— >0,9¢>0.
(t+2)In2

= ham s8 f(¢)=2"log,(t +2) dong bién trén (0;+o).
Khi do () f| (x=3)" |= f[2(x* +3) | & (x=3) =2(x* +3) & x* ~6x+9=2x"+6

S X +6x-3=0=x+x,=-6.

2
Cau 26: Tong cac nghiém phuwong trinh: log, 2; +12 =(x-1)(2-4x) la
x+
A 3. B. 1. c2. D.2.
4 2
Loi giai

biéu kién: x > —% (*)

Vi diéu kién (*), phuwong trinh twong dwong voi phueong trinh sau:
log, (2x* +2)—log, (3x+1) = —4x” +6x-2

& log, (2x” +2)+2(2x” +2) =log, (3x+1)+2(3x+1)

Xét ham s&: f(1) = log, 1+21,¥¢> 0 ta c6 f'(t)=ﬁ+2 S 0,V1>0
n

Suy ra, ham s6 dong bién trén khoang (0;+x), do do:
x=1(tm)

f(22°+2)= f(Bx+1) = 26" +2=3x+1 2x° -3x+1=0< 1
x:E(tm)

1 3
Vay phuong trinh ¢6 hai nghiém la x, =L x, = 5 =X tX, = 5"
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2
Céu 27: Cho phuong trinh %log2 (x+2)+x+3=log, 2x ] +(1+lj +24x+2, goi S la tdng tat
X x

ca cac nghiém ctia no. Khi do, gid tri cia S la

A. S=-2. B, 5= 1=V13. C.S=2. Q.S=1+\/E.
2 2
Loi giai
—2<x<—l 2
Diéu kién 2. Xétham s f(t)=log,t+(r—1), t>0.
x>0

2In2.42-2In2z+1
t.In2

Tacod f'(t)= +2(1-1) = >0, Vt>0,do d6 ham s§ f(r) dong bién

tin?2

trén khoang (0;+).

2
Mat khac ta co: %logz(x+2)+x+3:10g2 2+ +(l+lj +24x+2
X X

& log, Va2 +(Var2-1) =10g2(2+%j+{(2+lj_1}

X
<:>f f(2+ J:>\/x+ 2+1<:>x—2x —4x-1=0
x=-1
x=-1
3-413 (oA s oo 14413

2

S| x= 5 . Két hgp vdi diéu kién ta duoc 3+4/13 - Vay S=
x:

3+ Vi3 2

2

Cau28: Cho ham s6 f(x)= ln(m +x)+ 2 +x¥. S6 nghiém nguyén thudc doan
[-2021;2021] cua bat phwong trinh f(2°)+ f(x—3)<0la:
A. 2021. B. 2020. C. 2022. D. 2023.

Loi giai:

Xét ham s8 £(x) = In(vx? + 1+ x) + x4 x22
-Tap xdcdinh D = R
-Tacovoimoi z € D:

f(=x) =In((=0)" + 1+ (=20)) + (=2)" + (=)™ =In(——— \/— e AC))
X

+Xx
z)

+1
Vay ham s6 f(x) laham s 1é suy ra: f(x —3) = —f(3 —
- Mat khac véi moi

(4 TH2)' o1 200 420230 =L 40001 47 4 202347 0

VXt +1+x ' ' X241

Nén ham s6 dong bién trén tap xac dinh.

Khi d6 bat phuong trinh

@)+ f(x=-3)<0= f(2)-fB-0<0= f(2)< f(3-X)
S22 <3 x> +x-3<0 (¥)

Xétham s6 g(x)=2"+x-3, tacod g(x)dong bién trén R va g(1)=0

reD: fl(x)=——="
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Cau 29:

Cau 30:

Cau 31:

nén bat phuong trinh 2" +x-3<0 < x <1

Do x nguyén thudoc [ —-2021;2021] nén x nhan cac gia tri thudc tap

T ={-2021,-2020,-2019,...0,1} vay cd 2023 gia tri can tim.

@: (%—LJ c6 mot nghiém dang x= a+b\2
X

Biét phuong trinh log, 2log,

2/x

trong d6 a,b 1a cac sO nguyén. Tinh 2a-b.
A. 3. D. 4. C.6 D. 5.
Loi giai
x>0 x>0
biéu kién: {/x 1 01 Vr s 1 &x>1.
__—> JRE—
2 2Jx Jx
2x +1 -1
%:210& [;ﬁj<:>logz(2\/;+1)—10g2x:210g3(x—1)—210g3(2\/;)
c>10g2(2\/;+1)+210g3(2\/;):10g2x+210g3(x—1) (*)
Xétham s&: f(¢)=log,(¢+1)+2log,(¢) trén (0;+x)
1
Taco: f'(t)=
acs: f(1) (t+l)ln2+t.1n3
Suy ra f(t) dong bién trén (0;+x)

Ta cé: log,

>0 véimoi ¢ e(0;+0).

Jx=1-2
Jx=1+2

Do \/;>0nén\/;:l+x/§:>x:3+2x/§:>a:3,b:2.Suyra 2a-b=4.

Cé bao nhiéu cdp s8 nguyén (x;y),x<2022 va théoa man phuong trinh

Tirdé taco (*) = f(2Vx) = f(x-1)= 2Wx =x-lox-20/x-1=0c

log, x+log, (x—y)=1+4log, y
A. 2020. B. 1010. C. 2019. D. 1011.
Loi giai
x>0
o Diéu kién: 1y >0
x—y>0
log, x +log, (x—y)=1+2log, y < log, x(x—y)=1+log, y’
<log, x(x—y)=log,2y* < x> —xp=2y> < (x=2y)(x+y)=0
=2
o { y
xX=-y
o Treong hop x = -y khong xay ra.
© Xét x=2y, ma x <2022 = 2y <2022 < y <1011, két hop diéu kién
= ye{;2;..1011}
Vay c6 1010 gié tri cia y, twong tmg véi ¢6 1011 cdp s8 (x;y) thoa man bai todn.
Pé phuong trinh: 2°"* +2°°* = m ¢4 nghiém, thi c4c gia tri can tim ctia tham s& m 1a:
A 1sm<V2. B.\2<m<2y2. C.3<m<4. D. 242 <m<3.
Loi giai
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2
2sin2 X

Phuong trinh twong duong 25 2170 = py & 2" 4 —m
bat r= 2Si“2x, te [1;2] do0<sinx<1.

Xét ham f(r):t+%,te[1;z];»ff(t):1_t%;f'(t):o@tzﬁ

Bang bién thién
t 1 V2 2
S'(7) - 0 +

(1) 3\2ﬁ /3

Vay phuong trinh f(1)=m c6 nghiém < 22 <m<3.

Cau 33. Xét cac sO thuc duwong x,y thoa man log, —3y =3xy+x+3y—4.Tim gia tri
x+3xy
nhé nhat P, cha P=x+y.
A.Pmm=4*/§+4. E.Pm.m=4‘/§_4. C.Pmm=4‘/§_4. D.Pmm=4‘/§+4.
3 9 9
Loi giai
1—
N Y >0 0<y<l
biéu kién: { x+3xy = 0
x>0;y>0 *>
Ta c6: log 1=y =3xy+x+3y-4 < log 1=y +1=(3xy+x)-3(1-y)
3x+3xy 3x+3xy
< log, 3(1-y)—log, (x+3xy)=(3xy+x)-3(1-y)
< log, 3(1-y)+3(1-y) =log, (x+3xy)+(3xy+x) (1).

Xét ham s6 y =log, a+a trén khoang (0;+x).

1

y'= 1 3+1>0:>y:10g3a+a 1a ham s§ dong bién trén khoang (0;+).
aln
3(1- 3(1-
Tir (1) =3(1-y)=x+3xy < x= U=0) i do: poxsy=202),
1+3y 1+3y
, 3(1—y)
Xét he O = Ly= fv—1]
ét ham so f(J’) 143y y 143y y
x_—1+2ﬁ
, 12 N 3
Taco: f'(y)=l-———=0
( ) (3y+1)2 x__l_z\/g
3
BBT:
x 0 -1+243 1
3
) - 0 N
fly) \ /
—4+4J3
3
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434

in 3

Dua vao BBT ta thay P,

dau "=" xay ra khi x:#.

2
Cau 32: Tim cac gia tri cua tham s& m dé& phuong trinh 4(log =~ ) —log, x+m =0 c6 nghiém
2

thudc khoang (0;1).
A. me(O;l . B.me —oo;l . C. me(-x;0]. D. me l;+ooj.

4 4 4

Loi giai

Diéu kién: x>0.

2
4(10g2\/;) ~log, x+m =0« (log, x) +log, x+m=0 (1).

2

bat t=log, x, do xe(0;1)= 1 € (—0;0)
Phuong trinh (1) trd thanh £ +t+m=0< m=—1>—1t (*)

SO nghiém ctia phuong trinh (*) la s§ giao diém gitta d6 thi ham s6 /(1) =—1* - véi

duong thang y=m
Xétham s6 f(1)=-t*—¢ trén t e (—0;0).Ta co: f'(t):—Zt—l,f’(t)=0<:>t:—%.

Bang bién thién:

1
3

o <
I
3

Duwa vao bang bién thién, phurong trinh c6 nghiém trong khoang (0;1) khi m < %

Cau 33: Cho x,y la cac s6 dwong thdéa man log, x+4y

=2x—-y+1. Tim gia tri nho nhat

xX+y
4 2
ctia bidu thire p= XY Y20 +2)"
x(x+y)
AL B.>. c.2. D. L.
4 > >
Loi giai
x+4y

Vx,y >0, taco: log,——=2x—y+1
X+y

< log, (x+4y)—log, (x+y)=—(x+4y)+3(x+y)+1
< log, (x+4y)+(x+4y)=log,3(x+y)+3(x+y) (1)

Xét Ham sé'f(t =log,t+t cb f'(t)=%+l>0, A te(0,+oo)
n

)
)

= Ham sO0 f(t dong bién trén (O,‘*‘OO)
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Khi do: (1) <:>f(x+4y):f[3(x+y)]<:>x+4y=3(x+y)<:>y=2x
3x'y+2xy+2y° B 6x° +4x” +8x” B 6x° +12x7
x(x+y) x(3x)* 9x’

Véi y=2x tacd: P= :§x2+

4
3x
Ap dung BDT cositacod: P =2x2 +i+iz 3‘3/222 =2.D4u “=" xay ra < x =1
3 3x 3x 333
=1
Vay, GTNN ctia P 1a 2 khi {x )
y:

Cau34: Cho bat phuong trinh:

2
X +Xx

1 .
log, : <=x'—x* +3x—m—cosx+3sinx (1)
§x3 +4x—m—cosx+~/3sinx

C6 bao nhiéu s& nguyén m €(-10;0) sao cho b4t phuong trinh (1) thoa man véi moi
gid tri cia x thudc khoang (0;1).
A.9. B. 8. C. 1. D. 7.
Loi giai
Bién d6i bat phwong trinh (1) nhw sau:
log, (X2 +)C)+)c2 +x <log, (%)f +4)c—m—cosx+\/§sin)cj+éx3 +4x—m—cosx+~/3sinx.

Xét ham so: f(¢1)=log, 1+t t>0.

Ta co: f'(x) :ﬁ+1 = ['(x)>0 véi t €(0;+) . Do d6 ham s§ dong bién trén (0;+0).
n

Ta co: f(x2+x)3f(§x3 +4x—m—cosx+\/§sinxj

1 . 1 .
X +x<=x’ +4x—m—cosx+\/§smx m<—x' —x* +3x—cosx+\/§smx
Rt 3 Rt 3
X +x>0 X +x>0

Ta c6: xe(0;1)= (x> +x)>0.

Xét mé%x3 —x* +3x—cosx+3sinx, xe(0;1) (*)

Xét ham s0: g(x)z%x3 —x* +3x—cosx ++/3sinx véi xe(0;1).

Ta co: g'(x)=x2—2x+3+sinx+\/§cosx=(x—l)2+2+23in(x+§j:>g'(x)>0, Vx €(0;1)

Do dé ham s6 g(x) dong bién trén (0;1).
Suy ra bat phwong trinh (*) thoa man véi Vx € (0;1) khi va chi khi m<g(0)=-1.

, |meZ L it e
Ta co suy ra co 9 gia trictia m .
-10<m<-1
Cau 35: Co bao nhiéu gia tri nguyén cua tham s6 m dé phwong trinh
2
log, 2 XM _ 23> _10x+5-2m ¢6 hai nghiém phén biét 16n hon 2.
2x"=2x+1
A. 1. B. v0 s0. C. 2. D. 0.

Loi giai
+) Diéu kién: 3x* +x+m>0.
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Ta co
3x*+x+m ) 3x*+x+m )
log, ————=2x"-10x+5-2m < log, —————-1=2x"-10x+4-2m
2x°=2x+1 2x°=2x+1
2
o log, X XM 5 10x+4-2m
4x° —4x+2
3x° +x+m ) )
<:>10g2m—2[(4x —4x+2)—(3x +x+m)}

< log, (3x2 +x+m)—log2 (4x2 —4x+2) = 2[(4x2 —4x+2)—(3x2 +x+m)}
2(3x* +x+m)+log, (3x + x+m)=2(4x" —4x+2)+log, (4x* —4x+2) (1)
+) Xét ham s8: f(¢) =2t +log, t x4c dinh trén (0;+ o)

f'(z‘):2+tl1 > >0, Vte(0;+o). Do dé ham s§ f(¢) dong bién trén (0;+x).
In

Lai c6 diéu kién 3x* +x+m >0 va 4x* —4x+2>0 Vx

Do d6, (1)

< f(3x2 +x+m)=f(4x2 —4x+2) S3H3x+m=4x" -2x+2 S m=x"—-5x+2 (2)

+) Phuong trinh da cho c6 hai nghiém phan biét 1én hon 2 khi va chi khi phuwong trinh
(2) c6 hai nghiém phan biét 1én hon 2.

Xét ham s8: g(x)=x"—-5x+2 trén (2;+), cd g'(x)=2x-5

g'(x)=0<:>x=é

2
Bang bién thién:
b 2 5 +00
2
g'(x) _ 0 +
g | \ / .
17
4

Tt bang bién thién, ta c6 phuong trinh (2) c6 hai nghiém phan biét 16n hon 2 khi va
chi khi _T”<m<—4.
Ma m nguyén nén me . Vay khong co gia tri m thoa man yéu cau dé bai.

Ciu 36: Co bao nhiéu gid tri nguyén cua tham s6 m dé€ ton tai cdp s§ (x;») thoa man

e =™ = x4 y—1, ddng thoi thoa man log; (2x+y—1)—(m+4)log, x+m* +4=0.
A.3. B. 4. C.5. D. 6.

Loi giai
Tacd ¥ - =x+y—-1 ! 1 2x+ y+1=" +3x+2y.

Xéthams6 f(t)=e'+t.Tacod f'(t)=¢€ +1>0,Vr.

Khi d6 ta co f(2x+y+l):f(3x+2y)<:>2x+y+1=3x+2y<:>y=1—x.

Do d6 ta c6 log; (2x+y—1)—(m+4)log, x+m* +4=0< log; x—(m+4)log, x+m’ +4=0.
Tacé A=(m+4) —4(m’ +4)==3m’ +8m
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Cau 37:

Phuong trinh c6 nghiém khi va chi khi
AZO@—3m2+8m20<:>0£m£§¢2—>m:{0;1;2}
Tong tit ca cac gida tri cta tham s6 m dé€ phueong trinh
3 reden log. , ., (2]x—m|+ 2) c6 dung ba nghiém phan biét la
A.3 B. 0. C. 2. D. L
Loi giai

: In(2{x—m|+2

Phuong trinh twong duong 37 27 (1) — ( |2 | )
In (x —2x+ 3)

© 377 n(x* —2x+3) =37 n (2]x — m| + 2) (¥).
Xét ham déc trung f(7)=3"In¢,¢>2 la ham s& dong bién nén tir phuwong trinh (*) suy

ra
@xz—2x+3:2|x—m|+2®g(x):x2—2x—2|x—m|+1:0.
, xP—4x+2m+2khix>m ' 2x—4 khix>m
Co g(X): 2 . = ( ): : :
x°=2m+1 khix <m 2x  khix<m
x=2khix>m
x=0khix<m

Xét cac truong hop sau:
Truong hop 1: m<0 ta c6 bang bién thién ctia g(x) nhu sau:

Va g(s)=0|

X — i 0 2 +

- - 0 +

g'lx)

I
i
1
I
I /
1
I

Phuong trinh chi ¢6 t6i da 2 nghiém nén khoéng c6 m thoa man.
Truong hop 2: m>2 tuong ty ta c6 bang bién thién cia g(x) nhu sau:

e 0 2 m o

+ +

' x)

Phuong trinh chi ¢6 t6i da 2 nghiém nén khoéng c6 m thoa man.
Treong hop 3: 0<m <2, bang bién thién g(x) nhw sau:
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x —x 0 " 2 +%
g'lx) - 0+ - 0 4
N (m+1)’ T
g(x) . A v
) ’ ! £
—-2m+ ! 2m—3
(m-1)’ =0 m=1
Phuong trinh ¢ 3 nghiém khi | -2m+1=0>2m-3 < m=%.
—2m+1<0=2m-3 3
m=—
L 2
Vay tong cac gid tri caa mla 3.
Cach 2:
x2—2x+3—(2‘x—m‘+2) ln (2 |x - m| + 2)

Phuwong trinh twong dwong 3 )
& & & In (x2 -2x+ 3)

© 377 n(x* —2x+3) =37 n (2]x — m| + 2) (¥).
Xét ham f(7)=3"Ins,t>2 la ham s& dong bién nén tir phuong trinh (*)
suyra<> x’ —2x+3=2x—m|+2 < x* = 2x-2|x—m|+1=0.(1)

5 2m=x"—4x+1
S x —2x+1:2|x—m|c>
2m=-x"-1
S6 nghiém cta phuwrong trinh (1) 1a s8 giao diém ctia dwong thang y =-2m va 2 d6 thi
y=x"—4x+1va y=—x"—1

Tte d6 thi suy ra c6 m = %, m=1,m :% thi phuong trinh c6 3 nghiém phan biét.
Vay c6 3 gia tri m thi phuwong trinh c6 3 nghiém phan biét.

Ciu 38: Co6 bao nhiéu cdp sd nguyén (x;y) thoa man dong thoi 2*+y <log,(x—y) va x,y
thudc doan [-2;10]?

A.b B.7. C.5. D.S8.
Loi giai
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2" +y<log,(x—y) ©2"+x <log, (x—y)+x—y <2 +x <log, (x—y)+21°g2(x_y) (*).
Xéthams§ f(1)=2"+t c6 f (1) =2'In2+1>0,VseR.

Ham s dong bién trén R, do do:

(*)=x<log, (x—y) <2'<x—yo y<x—2"(**).

Xét ham s8 g(x)=x—2" trén doan [-2;10].

Ta cé: g (x)=1-2"In2

g'(x)=0=x=log, (log,e).

x -2 log,(log,e) 10
g'(x) + 0 -
log. e
o log, | |
x| _E / \ e\
4 —1014
Két hop (**) va BBT ta c¢6: —2<y<log, (IOgZ ej .
e

Do yeZ nény = —2hoac y=-1.

Voi y=-2 tacéd: g(x)>-2.Do xeZ nén =xe{-1;0;1;2}. Truong hop nay cd 4 cip
sO (x;y) thoa man.
V6i y=-1 ta c¢6: g(x)=-1. Do xeZ nén =xe{0;1}. Trudong hop nay cé 2 cip sd
(x; y) thoa man.

Vay 6 tat ca 6 cip s6 (x;y)thoa man yéu cau bai toan.

Gido vién giang day: Phanm Odn Wghiép Trang - 27 -




