Chuyén dé PHUONG TRINH MU - LOGARIT Gidi tich 12

PHUONG PHAP PANH GIA VA SU DUNG TiNH DON PIEU CUA HAM SO DE GIAI PHUONG

Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau 7.

Cau 8.

TRiINH- BAT PHUONG TRINH MU VA LOGARIT

(THPT GIA LOC HAI DUONG NAM 2018-2019 LAN 02) Cho hai s6 thuc a, b théa man

log,,, a=log, b=1log,, % . Gia tri cua % béng

A 6. B. 12. C. 2. D. 4.
(THPT CHUYEN BAC GIANG NAM 2018-2019 LAN 01) Phuwong trinh 2772 =579 ¢4 mot
nghiém dang x=0b+log, b véi a,b 1a cac s6 nguyén duong thudc khoang (1;7). Khi d6 a+2b

bé“mg

A.7 B.24 C.9 D. 16

Xét cac s6 theee duwong x,y thoa man log, x+_?gc ; =3xy+x+3y—4. Tim gid tri nho nhat P
cua P=x+y.

A. Pmir\=4\/§_4' B. Pmm:4\/§3+4- c Pmm:4\/§9+4- b, Pmin=4\/§9_4.

(THPT - YEN PINH THANH HOA 2018 2019- LAN 2) Cho x,y 12 hai s6 thuc khong 4m thoa

2y +1 A g1 - A
man x’ +2x—y+1:10g2L1. Gia tri nho nhat ctia bi€u thiie P=e*" +4x* -2y +1 1a
x+

A L B. 1. c. L. D.1.
2 2

(THPT BA DINH NAM 2018-2019 LAN 02) Xét céc s6 thuc dwong x,y théa man

2—y+ 2 . . 2 A, > A2 ’ M
20192( ) :%. Gia tri nho nhat P cta biéu thitc P =2y —x bang
X+
AP, =2 B.P, =t cp, =L D.p, -1
min 4 min 2 min 8 min 8

(MP 104 BGD&DT NAM 2019-2020) Xét cac s6 thuc khong am X va y théa man
2X+ y.4*Y™ >3, Gia tri nho nhét ctia biéu thite P = x* + y> +4x+ 2y bang
33 9 21 41

A —. B. —. C. —. D. —.
8 8 4 8

(MP 104 BGD&DT NAM 2019-2020) C6 bao nhiéu s& nguyén X sao cho tng véi mdi X c6
khong qua 255 s nguyén Yy thoa man Ioga(x2 + y) >log, (x+Y)?

A. 80. B. 79. C. 157. D. 158

(CHUYEN LE THANH TONG NAM 2018-2019 LAN 02) Cho hai s8 dwong x;ythoa
log, (4x+y+2xy+2)y+2 =8-(2x-2)(y+2) . Gid tri nho nhat cia P=2x+yla s6 c6 dang

M =ab +c véi a,beN,a>2.Tinh S=a+b+c.
A.S=17 . B.S=7. C.S=19. D. S=3.
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Cau 9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15.

Cau 16.

Cau 17.

(THPT CHUYEN THAI BINH NAM 2018-2019 LAN 04) Cho céc s6 thuc x, y v6i x>0 thoa

man e +e +x(y+1)+1=e"+ —-3y. Goi m la gia tri nho nhat cta biéu thtc

ex+3y
T =x+2y+1. Ménh dé nao sau day dung?
A. me(2;3). B. me(—l; 0). C. me(O;l). D. me(l;Z).
(THPT CHUYEN VINH PHUC LAN 02 NAM 2018-2019) Ki hiéu max{a;b} 1a s 16n nhét
trong hai s6 a,b. Tim tap nghiém S ctia bat phuong trinh max {log2 x; log, x} <1.

3
A. 5=(%;2} B. $=(0:2). C. sz(o;%j. D. §=(2;+).

(CHUYEN QUANG TRUNG BINH PHUOC NAM 2018-2019 LAN 07) Cho ham s&
y=f(x)=x"-12x"+2018x-2019. S8 gid tri meZme[-12;12] thoa bat phuong trinh

f(10g, , (log, (m~1))-2019) < £( £(0)) 1a

A.9, B. 10. C.11. D. 12.
Cho cdcs8 m>0, n>0, p>0 thoa man 4" =10" = 25°. Tinh gid trj biéu thic T :21+21.
m 2p
5 1
A T=1. B.T=2. C.T=2. D.T=".
2 10

Cho a, b, ¢ 1a cdc s6 thue khac 0 thoa man 4% =9° =6°. Khi dé ¢ +% bang
a

A.%. B.%. C. 6. D. 2.

Cé bao nhiéu cip s6 nguyén (X;y) théoa man 0<x<2020 va 1<y<2020va
4 +log, (y+3)=16.2" +log, (2x+1)?

A. 2019. B. 2020. C. 1010. D. 1011.

Bi€t «x,r, la hai nghiém ctia phuong trinh log, L%J +4x* +1=6x va
X, +2x, = i(a + \/E) v6i a,b 1a hai s6 nguyén duong. Tinh a+b.

A.a+b=13. B.a+b=11. C.a+b=16. D.a+b=14.

Cho phuong trinh 2log, (cotx) =log, (cosx). Phuong trinh nay c6 bao nhiéu nghiém trén

khoang (7[ ; 9”)?

62
A. 4. B. 3. C.2. D. 6.
Biét m, n la hai s thyc thoa man x.2*+3.2°*-3x-8=0 va m+n=a+log,b, (a, beN*), tinh
S=a+b.
A. S=4. B. S=6. C. S=5. D. §=09.
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Cau 18.

Cau 19.

Cau 20.

Cau 21.

Cau 22.

Cau 23.

Cau 24.

Cau 25.

Cau 26.

Cau 27.

Cau 28.

(MDD 102 BGD&PT NAM  2017-2018) Cho a>0, b>0 thoa man
108,0,,35.1 (2507 + 0 +1)+10g,,,,.,, (10a+3b+1)=2. Gié tri ctia a+2b bing

A2 B. 6 C. 2 p. 11
2 2

Tim tdp hop tat cd cac gia tri thuc cia tham s6 m d€ phuong trinh
62x2+mx+m2—4m _exz—mx—m2+4m

+x?+2mx+2m* -8m=0 cb hai nghiém x, x, phan biét thoa man

X, +x,=2-2?

A. (0;1]. B. [0;8]. C. (0;2]. D. [2;8].

Biét m, n la hai s thyc thoa man x.2*+3.2°*-3x-8=0 va m+n=a+log,b, (a, beN*), tinh
S=a+b.

A. S5=4. B. S=6. C. §=5. D. §=09.

(THPT CHUYEN NGUYEN QUANG DIEU 2018-2019 LAN 2) Héi phuwong trinh
32" +4.3" +5.4" =6.5" ¢ tat ca bao nhiéu nghiém thuec ?

A. 0. B. 1. C. 3. D. 2.

(THPT CHUYEN VINH PHUC LAN 02 NAM 2018-2019) Biét ring phuong trinh
e'—e*=2cosax (a la tham s8) c6 3 nghiém thuc phan biét. Hoi phuong trinh
e +e " =2cosax+4 cébao nhiéu nghiém thic phan biét ?

A.5 B. 10 C.6 D. 11

(THPT CHUYEN LAM SON THANH HOA NAM 2018-2019 LAN 01) Cho hai phuong trinh
x? +7x+3—1n(x+4) =0 (1) va x’ —9x+11—1n(5—x) =0 (2) bédt T 1a tdng cac nghiém phan

biét cua hai phwong trinh da cho, ta c6:

A.2 B. 8 C. 4 D. 6
Phuong trinh 4* +1=2"m.cos(7X) c6 nghiém duy nhéat. S8 gid tri ctia tham s8 m thoa man la
A.Vds6 B.1 C.2 D. 0

(CHUYEN LE HONG PHONG NAM PINH NAM 2018-2019) Cho 0<x<2020 va
log,(2x+2)+x -3y =8" .C bao nhiéu cdp s (x;y) nguyén thoa man cac diéu kién trén ?

A.2019. B. 2018. C. 1 D.4.
Tong tat ca cac nghiém thuc cta phuwong trinh 15x.5° =5 +27x+23 la
A. 1. B. 0. C. 2. D.-1.

(CHUYEN THAI BINH NAM 2018-2019 LAN 03) Tap nghiém cta bat phuong trinh
37 +(x2 —9).5’(+1 <1 lakhoang (a;b). Tinh b-a

A 6. B. 3. C.8. D. 4.

(THPT POAN THUONG HAI DUONG NAM 2018-2019 LAN 02) Biét x,,x, (x, <x,) 1a hai

nghiém cua phuong trinh log, (\/x2 —3x+2+ 2) +5°79 =0 va x, +2x, = %(a + «/5) vOi a,b la hai

s6 nguyén duong. Tinh a - 2b.
A.5. B. -1. C. 1. D. 9.
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Cau 29.

Cau 30.

Cau 31.

Cau 32.

Cau 33.

Cau 34.

Cau 35.

Phuong trinh logazx—_;fsxz ~8x+5 ¢6 hai nghiém 13 2 va %(Vc’yi a,beN* va % 14 phén s&
x—-1

toi gian). Gia tri ctia b 1a

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

(THPT NINH BINH BAC LIEU NAM 2018-2019 LAN 04) Tinh tich t4t ca c4c nghiém thyc ctia

2x

2 x+i
phuong trinh log, [2x A 1] + 2( 2") =5,

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

2
(LIEN TRUONG THPT TP VINH NGHE AN NAM 2018-2019) Biét phuong trinh

108,016 (% +%J =2log,, L% —ﬁ} c6 nghiém duy nhat x=a+ 2 trong d6 a4, b la nhitng
s6 nguyén. Khi d6 a+b bang
A.5 B. -1 C.2 D. 1
(De thi chuyén vinh Ian 1-2019 ) Cho ham s6 f(x)=2"-2"". Goi m, la s616n nhat trong cc s&
nguyén m thoa man f(m)+ f(Zm -2 ) <0.Ménh dé nao sau day dung?
A.m, €[1513;2019).  B.m, €[1009;1513).  C.m, €[505;1009).  D.m,[1;505).
Cho phuong trinh 5% +m =log, (x—m) véi m 1a tham s6. C6 bao nhiéu gia tri nguyén cua
m & (-20;20) d€ phuong trinh da cho c6 nghiém?
A. 20 B. 19 C.9 D. 21

T

D¢ giai phuong trinh log, (cotx —tanx)=1+cos2x—sin2x trén khoang (0; 4), ban Tudn giai

theo cac budc sau:
2cos2x

. Phuong trinh da cho tuong

Buoc 1: Do x e 0;z = cotx—tanx>0. Ta cd: cotx —tanx =
4 sin2x

duong voi: log, cos2x —cos2x =log, sin2x —sin2x (*) (Do xe (O;%j :sin2x >0,cos2x>0).

Buée 2: Xét ham s8 f(t)zlogzt—t,te(O;l):>f’(t)=tlL2—1>0,Vt€(0;1)- Do d6 ham s6 f(t)
n
dong bién trén (0;1).

Buwoc 3: Phuong trinh (2) c6 dang: f(cos2x) = f(sin2x) < cos2x =sin2x & tan2x =1
=5 :%+k?ﬂ, (keZ). Vay phurong trinh da cho ¢6 tap nghiém S = {% +k?ﬁ/k € Z}.

Ban Tuén giai da dting chwa? Va néu sai thi ban Tudn gii sai bat dau tit budc nao?
A. Bai giai dung. B. Sai ttr budce 1. C. Sai ttr buedc 2. D. Sai ttt budc 3.
(THPT CHUYEN VINH PHUC NAM 2018-2019 LAN 3) Tim t4t ca cac gia tri thiec ctia tham s8

m d€ phuong trinh ¢’ +¢” = 2(x +41-x7 )(1 +xy1-a? ) 6 nghiém.
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Cau 36.

Cau 37.

Cau 38.

Cau 39.

Cau 40.

Cau 41.

Cau 42.

Cau 43.

Cau 44.

Cau 45.

A. (0;lln2j B. [—oo;lln% C. (O;lJ D. [11n2;+ooj

2 2 e 2
(THPT CHUYEN VINH PHUC NAM 2018-2019 LAN 3) Tim tap S tAt ca cac gi4 tri thuc ctia
tham s0 m d€ ton tai duy nhat cdp sd (x;y) thoa man logxzw2+2 (4x+4y -6+ mz)z 1 va
X +y*+2x—4y+1=0.
A. Sz{—l;l} B. S={—5;—1;1;5} C. S={—5;5} D. S={—7;—5;—1;1;5;7}
(CUM 8 TRUONG CHUYEN LAN 1) S8 gia tri nguyén ctia tham s0 m thudc doan [—2019 ; 2]
dé€ phuong trinh (x - 1)[log3 (4x+1)+log, (2x+ 1)] =2x—m c6 ding hai nghiém thuc la
A.2. X !3 2022. . C.1. D.2021.
(CHUYEN KHTN NAM 2018-2019 LAN 01) Cho s0 thuwc asao cho phuong trinh
28 -2 = 2cos(ax) c6 dung 2019 nghiém thuc. SO6 nghiém cua phueong trinh
2" 427" =4+ 2cos(ax) la
A. 2019; A B. 2018. A CL4037' . D. 4038 .
(CHUYEN PHAN BOI CHAU NGHE AN NAM 2018-2019 LAN 04) C6 bao nhiéu gia tri
nguyeén cua m thudc doan [—100;100] dé€ phuong trinh 2019* =mx+1 ¢6 hai nghiém phéan biét?
A. 94 B.92 C.184 D. 100.
Tim tat ca cac gia tri cia m d€ phuong trinh In(m +1In(m +sin x)) =sinx c6 nghiém.

A.1+1Sm3e—1. B. 1<m<e-1. C.13m£1+1. D.1<m<e-1.
e e
(CHUYEN SON LA NAM 2018-2019 LAN 03) Tong tit ca cac gia tri cia tham s8 m d&
phuong trinh 27" =log , (m2 + 1) c6 ding 1 nghiém la
A 1. B.0. C. 2. D. 4.

(THPT CHUYEN VINH PHUC NAM 2018-2019 LAN 02) Biét ring phuong trinh
e'—e*=2cosax (a la tham s8) c6 3 nghiém thuc phan biét. Hoi phuong trinh
e +e " =2cosax+4 cd bao nhiéu nghiém thiec phan biét?

A.5 B. 10 C.6 D. 11

(CHUYEN HUNG YEN NAM 2018-2019 LAN 03) Cho ham s8 f(x)=3"*+(x+1).2* —6x +3.

Gia st m, =%(a,b e’ ,% la phan s6 tdi gian) la gia tri nho nhat ctia tham sd thuc m sao cho

phuong trinh f(7 — 4f6x —9x? )+ 2m-1=0 c6 58 nghiém nhiéu nhét. Tinh gié tri ctia biéu thtic
P=a+b>.

A. P=11. B. P=7. C. P=-1. D P=9.

(PTK BGD&DPT NAM 2019-2020 LAN 01) C6 bao nhiéu cip s nguyén (X;y) théa man
0<x<2020 va log,(3x+3)+x=2y+9”?

A. 2019. B. 6. C. 2020 D. 4.

(PTK BGD&DT NAM 2019-2020 LAN 02) C6 bao nhiéu s6 nguyén X sao cho ton tai s6 thuc
y thoa man log, (x+y) = log, (Xz 4 yz)?
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Cau 46.

Cau 47.

Cau 48.

Cau 49.

Cau 50.

Cau 51.

Cau 52.

Cau 53.

Cau 54.

Cau 55.

A.3. B. 2. C. 1 D. V6 s6
Cho a>0, b>0 théaman log,, ,,,, (94> +b* +1)+log,,., (3a+2b+1)=2. Gié tri cia a+2b bing
A6 B. 9 ¢’ D.2

2 2

Cho phuong trinh 3" +m=log,(x—m) voi m la tham sd. C6 bao nhiéu gia tri nguyén cua
me(-15;15) d€ phuong trinh da cho c6 nghiém?
A. 16 B. 9 C. 14 D. 15

t

N o 9 .. . o .
(MP 103 BGD&DT NAM 2016-2017) X¢ét ham s8 f(t)= o véi m 1a tham sé thue. Goi S

la tap hop t4t ca cac gia tri cia m sao cho f(x)+ f(y)=1 véimoi x,y thoa man ™ <e(x+y).

Tim sO phéan tkt cta S.

A. 0. B. 1. C.Vo6s0. D. 2.
(SO GD&DPT PHU THO NAM 2018-2019 LAN 01) Cho a>0, b>0 thdéa man
L., @ —ab* +b
log,,(a+3b)=log,a=log,,b. Gia tri cua Tl bang
A 6-+13 B, 8—1713 . 5-13 b, 3+413
11 ) 69 ) 6 11
(THPT NGUYEN KHUYEN TP.HCM NAM 2018-2019) Cho a, b 1a cic s8 duong thoa man

log,a=1log, b=log,, Sb—a . Gid tri cuia % bang

2

a a 7+2\6 a 1+6 a
A . —=-1++6. B. —= . C. -= . D. -=7-2v6.

p=1e b 25 AE p7 e
(KSCL THPT NGUYEN KHUYEN LAN 05 NAM 2018-2019) Véi cac s6 thuc x, y duong thoa
man log, x =log, y=1log, (%J .Tinh ti s = .

Y

A.3 B.5 C.2 D. 4

(SO GD&DT HA NOI NAM 2018-2019) Cho phuong trinh 2* = [m2".cos(7x) -4, v6i mla
tham s6. Goi m, 1a gia tri cia msao cho phuong trinh trén c6 dting mot nghiém thuc. Khang
dinh nao sau day la dung?

A. m, e[—S;—l). B. m, <-5. C.mye [—1;0). D. m, >0.

(S0 GD&PT NINH BINH LAN 01 NAM 2018-2019) S§ nghiém cua phuong trinh
50" +2*° =3.7" la:

A.l. B.2. C.3. D.0.

(THPT CHUYEN LAM SON THANH HOA NAM 2018-2019 LAN 01) Cho a la s8 thuc
duwong, a=1. Biét bat phuwong trinh 2log x <x-1 nghiém dang véi moi x>0.S6 a thudc tap
hop nao sau day?

A. (78) B. (3;5] C. (2;3) D. (8;+w)

(SO GD&DPT VINH PHUC NAM 2018-2019 LAN 02) S8 nghiém thuc cua phwong trinh
log, |x* —\/Ex‘ =log, (x2 —\/Ex+2) la
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Cau 56.

Cau 57.

Cau 58.

Cau 59.

Cau 60.

Cau 61.

Cau 62.

Cau 63.

Cau 64.

A. 4. B. 3. C. 1. D. 2.
(THPT Chuyén Vinh Phtic-Ian 2-nam 2017-2018) Xét cac s6 thuc dwong X, y thoa man
|n(1_2XJ =3x+y—1. Tim gia tri nho nhat P, ctia P = i,

X+ Yy X \Jxy
A. P, =8. B. P,, =4. C. P, =2. D. P, =16.
(THTT S6 3-486 thang 12 nam 2017-2018) Xét cic sd thwc duong X,y thoa man
log x2+;2tr);(y+2 =x(x-3)+y(y-3)+xy. Tim gia tri lén nhat P cta biéu thic
p_x+2y+l

X+Yy+6

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

(50 GD&PT BAC NINH NAM 2018-2019 LAN 01) Tap nghiém ctia bt phuong trinh
logz(x\/x2 +2 +4:—xz)+2x+\/x2 +2<11a (—\/_;—\/E] .
Khi d6 ab bang
AD B. 2. c D. 2.

16 . 15 12 5
(MD 103 BGD&DT NAM 2019-2020) C6 bao nhiéu s6 nguyén x sao cho ting véi moi x ¢
khong qua 127 sé nguyén y théa man log, (x2 + y) >log, (x+Y)?
A. 89. B. 46. C. 45. D. 90.
(MP 103 BGD&DT NAM 2019-2020) Xét cic s8 thwc khong am X va Yy théa man
2X+ y.4V" > 3. Gid tri nho nhat ctia biéu thic P = x> + y> +2x+4y béng

33 9 21 41

A —. B. —. C. —. D. —.
8 8 4 8

(THPT Tran Hung Dao-TP HCM nam 2017-2018) Xét cac s6 thwc dwong x, y thoa man

201877 = 2V i gi4 trj nho nhét P, cia P =2y 3x.
(x+1)
Ap =1 B.p =.. cp =3 D.P =2
2 g 4 6

(THPT M¢ Dtrc-Quing Ngai-lan 1 nim 2017-2018) Cho hai s thuc duwong x, y thay ddi thoa

man déng thtec (xy -1).2°9" = (X2 + y).2xz+y. Tim gia tri nho nhat y,,, cua y.

A Yon =3. B. Yyn=2. C. V., =1 D. y.. =3.

(THPT Chuyén Thai Binh — Thai Binh - Lan 5 nam 2017 — 2018) Cho 2 sd thuc dwong X,y

théa man log, [(x+1)(y+1)]" =9—(x~1)(y+1). Gia tri nho nhat ctia biéu thie P =x+2y la
11 27

A P, =—. B. P,
2 5

Cho cac s8 thuc xy v6i théa man log, (x—2)+4x>+48x—31=y+4.8' "', Gia tri 16n
nht cua P=2"".(6-x) la
A. 14. B. 6. C. 32. D. 8.

C.P.=-5+6y3. D.P, =-3+6+2.
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Cau 65.

Cau 66.

Cau 67.

Cau 68.

[PHAT TRIEN 47 - PE THI THAM KHAO - 2020] Cé bao nhiéu cdp sd nguyén duwong (X; y )
xX+2
v6i <2020 thoa man: log, il <4y* +8y’° —(x2 +4x)y2 +1

A. 2019.2020.  B. 2020.2021. C. 20192, D. 20202
[PHAT TRIEN 47 - DE THI THAM KHAO - 20201 Biét ring bdt phuong trinh

23 +dx+l
xXNx+2 :(8x+4).2 * 6 mot nghiém duong la x = a+\/6 vdi a,b,ceN; b<20. Khi dé
c
biéu thitcc P =a+b+c bang gia tri nao sau day ?
A.18. B. 16. C. 10. D. 8.
Cho ham s6 f (x)=1r1(x+\/x2 +1). Co tat ca bao nhiéu sd nguyén m thoa man bat phuong

\ 1
trinh f(log m) + f[logm ﬁ} <0?
A. 65. ! ‘B.66. , C. 64. D. 63.
[PHAT TRIEN 47 - BE THI THAM KHAO - 2020] C6 bao nhiéu s6 nguyén m dé phuong
trinh ln(m +3sin X +1n(m +4sin X)) =sinX c6 nghiém thuc?
A. 6. B. 10. C. ? D. 9.

HET
Hué; ngay 09 thdng 12 nim 2020
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Caul. (THPT GIA LOC HAI DUONG NAM 2018-2019 LAN 02) Cho hai s8 thuc a, b théa man

log,,, a=1log,, b=log,, %. Gia tri cua % bang
A.6. B. 12. C. 2. D. 4.
Loi giai:
biéu kién: a, b>0 va a—4b>0
a=100"
y 4b ,
bat log,,,a=log, b=log, ——=t=.b=40

a_
12
a-4b=12.16

t
g
2t t (_ =6
Suy ra 100" —4.40' —12.16' :0<:>(—j —4.(§J -12=0<

t
A a 5
Vay —=| = | =6.

Cau2. (THPT CHUYEN BAC GIANG NAM 2018-2019 LAN 01) Phuong trinh 272 =575 ¢4 mot
nghiém dang x=b+log, b v6i a,b la cac s6 nguyén duong thudc khoang (1;7). Khi d6 a+2b

bang
A7 B. 24 C.9 D. 16
Loi gidi:
Ta c6 2% =57 = log, 2" =log, 5 **® <> x -3 = (x2 —-5x+ 6)log2 5
<:>x—3:(x—3)(x—2)10g25<:>[x o0 B @{x_g)

(x—2)10g25—1 x=2+log,2

b=2
= =a+2b=5+22=9

a=
Cau3. Xét cac s6 thuc duwong x,y théa man log, 1—3y =3xy+x+3y—4. Tim gi4 tri nho nhdt P__
X+ 3xy
cua P=x+y.
A p, Bt pop 4Bt o, ABed o, 4o
min 3 min 3 min 9 min 9
Loi giai:

bé 1—3]/ >0 ma ttr gia thiét x,y >0suyra 1-y>0<y<1. Vay DKXD: x>0;0<y<1.
x+3xy

_ 1— 3(1-
y :3xy+x+3y_4 = y :33xy+x+3y—4<:> ( y):33xy+x+3y—3

Ta cé: lo
8 x+3xy x+3xy x+3xy
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3(1_y) 33xy+x
= =

x+3xy 3
Xét f(t)=t3'v6i t>0. Ta c6 f'(t)=3"+t3.In3>0v6i Vt>0, suy ra f(t) dong bién trén
khoang(0;+). Tk (*) ta o f(3-3y)=f(3xy+x) véi 3-3y>0,3xy+x>0 nén

= (3 - 3}/).33’” = (3xy + x).33xy” *)

3—
3—3y:3xy+x©y:3(x—+xl).

b B 3-x 3-—x 1} 4
TaCOP_x+y_x+3(x+1)_(x+1)+[3(x+1)+3J 3
P=(x+1)+ 4 4., (x+1) _§=4\5_4

3(x+1) 3 3(x+1) 3 3
4

x+1=
" 3(x+1) x_zﬁ_3
A 443 -4 3-x 3

Vay P . = =
I T YT N
x>0;0<y<1 y= 3

Cau4. (THPT - YEN PINH THANH HOA 2018 2019- LAN 2) Cho x,y 1a hai s8 thuc khong am thoa

J2y+1 , . , - \
man x’ +2x—y+1=log2L1. Gia tri nho nhat ctia biéu thite P =™ +4x* -2y +1 la
X+

Al B. 1. c -2, D.1.
2 2
Loi giai:
x>-1
Diéu kién: 1
y>—§

, 2y +1
Ta co: x> +2x—y+1=log, xil @2(x+1)2—2y—1:10g2(2y+1)—10g2[2(x+1)2]
& 2(x+1) +log,| 2(x+1)" |=2y+1+log, (2y+1) (1).
Xétham s§ f(t)=t+log,t,t>0

Ta co: f'(t)=1+

p 11 e 0, Vt>0 suy ra f(t) dong bién trén khoang (0;+x).

In

Phuong trinh (1)<:>f(2(x+1)2)=f(2y+1)c>2y+1=2(x+1)2 =2y=2(x+1) -1.
Tacd: P=e"" +4x* -2y +1=¢""+2x" —4x

P =2e""4+4x-4;P' =0 ™! =2—2x<:>x=%.

Bang bién thién
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Ok | =

b | =

Vay gia tri nho nhét ctia biéu thitc P=e*" +4x* -2y +1 la —% :

Cau5. (THPT BA DINH NAM 2018-2019 LAN 02) Xét cic s§ thuc duong x,y thda man

K-yt 2 .7 . 2 N, 2 A2 ’ M
20192( ) _ % . Gid tri nhé nhat P, cta biéu thitc P=2y-x bang
X+
AP, =1 B.P, -+ cp, = D.P, =2,
min 4 min 2 min 8 min 8
Loi giai:
Ta co: 20192("2*%1) _2x+y < (x+ 1)2 2019%7Y = (2x+y).2019%

(x+1)2
o (x+1) 2019 = (204 ) 20197 & (x+1)" 2019 =(2x+1).2019%) (1)
Dat u=(x+ 1)2 ,0=2x+y,(u>0,0>0), khi d6 (1) trd thanh 1.2019* =v.2019*". (2)
Xét ham dac trung f(t) =+.2019%, (t > O), ta co
£'()=2019* +2£.2019%.In2019 > 0,Vt €(0: +0) = Ham f(t) dong bién trén (0;+).
Phuong trinh (2)<:>f(u)=f(v)<:>u=v©(x+1)2 =2x+yoy=x"+1.

Vay P=2y—x=2x"-x+2.Do P la ham bac hai c6 hé s6 a=2>0 nén

minp=p( -2 |op[Lloa L 1, 15
2a 4) 716 4 8

Cau6. (MD 104 BGD&DT NAM 2019-2020) Xét cac s§ thuc khong am X va Yy théa man
2X+ y.4V™" > 3, Gia tri nho nhat ctia biéu thite P = x* + y* +4x+ 2y bang

- B. 2. c 2 p. 2
8 8 4 8
Loi giai:

Ta co 2x+y4"V" >3 (2x-3).47* +y.4" >0 < 2y.2% > (3-2x) 2> >
4 3 7 & . 4 . XZ— 2 2 33
Xét TH 3—2XS0<:>XZE.dungvmmolglatm 2=>P=x"+y +4x+2y27
y>0
Xét TH 3—2X>0<:>0£X<g.
Xéthams6 f(t)=t.2' véi t=0
= f'(t)=2"+t.2.In2>0 véi moi t >0

< f(2y)= f(3-2x) <:>2y23—2x<:>yzg—x
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Cau 7.

Cau 8.

2
= P:x2+y2+4x+2y2x2+(g—xj +4x+(3—2x):2x2—x+%1

2
:Pzz(x—ij 22,4
4 8 8

So sanh va ta thdy GTNN cua P la %1 khi x = 1 — y = E

(MP 104 BGD&DPT NAM 2019-2020) C6 bao nhleu s6 nguyén X sao cho tng véi mdi X c6
khong qua 255 sd nguyén Yy thoa man Iog3(X2 + y) >log,(x+Y)?

A. 80. B. 79. C. 157. D. 158

Loi giai:

Ta c6: log, (x* +y) 2 log, (x+Y) < x*+y 23 o x* 1y > (x+ y)** (1)

bk: x+y2>1

Dat t=x+y>1,néntir (1)= x* —x>t"%° -t (2)

D¢ (1) khong c6 qué 255 nghiém nguyén y khi va chi khi bat phuong trinh (2) c6 khong qué
255 nghiém nguyén duong t.

bat M = f (255) véi f(t)=t"°—t.

Vi f la ham dong bién trén [1,+w0) nén (2) < 1<t < f*(x*—x) khi x*—x>0.

Vay (2) c6 khong qua 255 nghiém nguyén < f ’1(X2 - X) <255 < X* —Xx<255 < -78<x<79
(X € Z)

Vay ¢6 158 s6 nguyen X thoa man yeu cau bai toan.

(CHUYEN LE THANH TONG NAM 2018-2019 LAN 02) Cho hai s6 duong «x;ythoda
log, (4x+y+2xy+2)" :8—(2x—2)(y+2) . Giad tri nho nhdt cia P=2x+yla s& cd dang

M =ab +c véi a,beN,a>2.Tinh S=a+b+c.

A.S=17 . B. S=7. C.S=19. D. S=3.
Loi gidi:

Vi hai s6 duong x;y thoa log, (4x+y+2xy+2)"" =8—(2x-2)(y+2)

Ta c6 (y+2)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)

8 8 8
<:>10g2(2x+1)+log2(y+2)=yT—(2x+1)+3 <:>log2(2x+1) (2x+1) logz(y+2]+m(l)

Xét ham ddc trung f(t) =log,t+t trén (0;+00) co f’(t) :ﬁ+1 >0,Vt>0 nén ham s& f(t)
n

dong bién trén (0;+00).
8 8

Phwong trinh (1) c6 dang;: f(2x+1):f(%):>2x+1:y+2 Y=o
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P=2x+y=2x+2 1
X+

_2=(2x+1)+( 8 j—3AM;M4\E—3.

2x+1
14242

D&u bang xay ra khi 2x+1= 5

<:>(2x+1)2=8<:>x

2x+1
Vay S=a+b+c=3.
Ciu9. (THPT CHUYEN THAI BINH NAM 2018-2019 LAN 04) Cho cac s8 thuc x, y véi x>0 thoa

~ 1
man e et

+x(y+1)+1=e"+ ~3y. Goi m la gid tri nho nhat cta biéu thirc
ex+3y

T =x+2y+1. Ménh dé nao sau day dung?
A. me(2;3). B. me(—l; 0). C. me(O;l). D. me(l;Z).
Loi giai:

T gia thiét e +e*"'

oy 1
+x(y+1)+1=e Y 1+ex+3y -3y

x+3y +(x+3y):e*"y*1 — 1 +(—xy—1) (1).

e—xy—l

€

ex+3y
Xétham s§ f(t)=e' ——+ voi teR taco f(t)=¢ +—+1>0,VicR=> f(t)laham s3 dong
€ €

bién trén R.

Phuong trinh (1) c6 dang f(x+3y)=f(—xy—1):>x+3y=—xy—1:>y=_x_;(xZO).
x+
2
Khi do T=x+2y+1=x— 2024 1m o] — 2 X FOYH0 4 uysg
X+ (x+3)  (x+3)
STro=0- 202,
mn 0+3 3

C4u10. (THPT CHUYEN VINH PHUC LAN 02 NAM 2018-2019) Ki hiéu max{s;b} 1a s§ 16n nhét

trong hai s6 4,b. Tim tap nghiém S cta bat phuwong trinh max {log2 x; log, x} <L

3
A. s{%;z}. B. 5=(0;2). C. s{o%} D. S=(2;+w).

Loi gidi:
y=log,x-log, x=log, x +log, x
3

LI
xIn2  xIn3
Ma phuong trinh y =0c6 nghiém x=1 do dé

y'= >0,Vx>0nén phuong trinh y=0 c6 nghiém duy nhat

THI: x<1:log, x<log, x
3

Ta co max{logzx; loglx}<1.<:>log1x<1<:>x>%.Do do %<x<1
3 3

TH2: x>1:log, x>log, x

3
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Cau 11.

Cau 12.

Cau 13.

Cau 14.

Ta co max{logzx; loglx}<l.<:>log2x<l<:>x<2.Do do 1<x<2.Vay Sz(%;Zj.

3

(CHUYEN QUANG TRUNG BINH PHUOC NAM 2018-2019 LAN 07) Cho ham s&
y= f(x) =x’—-12x* +2018x—2019. SO gia tri meZ,me [—12;12] théa bat phuong trinh
f(10g, , (log, (m ~1))-2019) < £(£(0)) 1a

A.9. B. 10. C. 11. D. 12.

Loi giai:

Tacd y' =3x* -24x+2018>0,VxeR =y= f(x) dong bién trén R .

Do d6 f(log,, (log, (m~1))-2019) < f(£(0)) < log, , (log, (m~1))-2019 <2019

<log,, (log2 (m—l))<0 < log, (m—1)>1<:> m-1>2<m>3.Do do me{4;5;6;...;12}

Cho cécs8 m>0, n>0, p>0 thoa man 4" =10" =25P.Tinhgiétribié’utmcT:21+2l.
m 2p
5 1
A T=1. B.T=2. C.T=2. D.T=—.
2 10
Loi giai:
Vi 4'”:10”:>n=mlog4:>l:|0i4zlog2.
2m
n :IogZSZIOQS'

Vil0" =25 = n= pI0925:>2—
p

n n
SuyraT=—+—=Il0og2+log5=10og10=1.
y om " 2p g g g

Cho a, b, ¢ 1 céc s8 thuc khéc 0 thoa man 4% =9° = 6°. Khi do 3+§ bing
a

A.i. B.l. C.\/g. D.2.
2 6
Loi gidi:
Dat t=47=9" =6° véi 0<t =1, khi d6:
a log,t 2 b log,t 2
|096t=c<:>1:|ogt6=Iogt2+Iogt3:L+ 1 :C:M.
¢ log,t log,t log, t +log, t

Suy ra: E+E: 2log,t+2log,t _9
a b log,t+log,t
C6é bao nhiéu cdp sO6 nguyén (X; y) thba man 0<x<2020 va 1<y<2020va
4 +log, (y+3)=16.2" +log, (2x+1)?
A. 2019. B. 2020. C. 1010. D. 1011.
Loi gidi:
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Cau 15.

Cau 16.

0<x<2020

1<y <2020

Ta cé: 4*** +log, (y+3)=16.2" +log, (2x+1) < 2% —log, (2x+1) = 2"** —log, (y +3)(*)

Xétham s6 f(t)=2""—log,t trén [1;+x).
1 t2*In?2-1

th2 tin2

Khidé (*) < f(2x+1)=f(y+3) < 2x+1l=y+3 < y=2x-2

Diéu kién bai toan: {

Tacod f'(t)=2"1In2—

>0,Vte [1; +00) = ham s6dong bién trén [1; +OO) .

Vil<y<2020 <1< 2x—2£2020<:>§£ X <1011.

Do X nguyén nén Xe€{2;3;4;...;1011} . R rang, véi mdi X ta xac dinh duoc tuong tmg duy

nhat mot gid tri y nguyén thoa man. Vay c6 1010 cip s6 nguyén (X;y).

2 —
Biét x,,x, la hai nghiém cua phueong trinh log, L%Jﬂlxz +1=6x va
x
1 &l \ . ~ A 4
x, +2x, =Z(a+\/5) voi a,b la hai s6 nguyén duwong. Tinh a+b.
A.a+b=13. B.a+b=11. C.a+b=16. D.a+b=14.
Loi giai:

Diéu kién: x>0,x# % )

2_
Ta c6: log, [w] +4x* +1=6x < log, (43(2 —4x +1) +4x* —4x+1=log, (2x)+2x .
X
Xét ham s6 f(t)=log, t+t co f’(t)zﬂ%+l>0 Vt>0 nén la ham s§ dong bién trén (0;+).
n
+
Do d6 ta co 4x2—4x+1=2x<:>4x2—6x+1=0<:>x=3_4\/g.

- 3-\5 _3+45 1 3 3445 3-5 1
Khi do: x, +2x, = 1 +2 1 —Z(9+\/g) hodc x, +2x, = 1 +2 1 —1(9—\/5).
3-5 _ 3+5
Cho phuong trinh 2log, (cotx) =log, (cosx). Phuong trinh nay c6 bao nhiéu nghiém trén

khoang (% ; 977[]7

Vay x .Dodd a=9b=5 vaa+b=9+5=14.

A. 4. B. 3. C.2. D. 6.
Loi gidi:

. sinx>0
biéu kién : .

cosx >0

5 cot? x=3' . Gt

bit 2log, (cotx) =log, (cosx)=t= =143 =——1-4+3-12'=1
cosx=2' 1-4
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Cau 17.

Cau 18.

t
S12'+4' =3 < 4 +(%j =1 (1)

t

t
Xét ham sd f (t)=4t +(gj = f'(t)=4 |n4+(§j Ing>0,‘v’t eR, suy ra ham s6 f (t)dong
bién trén R, ma f(-1)=1=t=-11a ngiém duy nhat ctia phwong trinh (1).

1 X:z+k27r

t:—lzcosx:E: 3

x=-21+k2z
3

sinx>0 i L . ,
Vi { 0’ suy ra diém biéu dién ctia cac ho nghiém phai thudc géc phan tw thit nhat nén
COS X >

chi c6 ho nghiém x:%+k27r a thoa man. Khi d6 %<%+kzn<97”@1<2+12k<27

1 25
AT k < o Vi k e Z =k €{0;1;2} . Do d6 phwong trinh c6 3 nghiém thoa man.
Biét m, n la hai s thyc thoa man x.2*+3.2°*-3x-8=0 va m+n=a+log,b, (,1, beN*), tHnh
S=a+b.
A. 5=4. B. S=6. C. S=5. D. §=09.
Loi giai:
2

Ta co: x2°+327 —3x—8=0 x.2" +§—f—3x—8=o©x.(2X) (3x+8)2*+24=0 (1)

Xem (1) 12 phwrong trinh bac hai theo 27, c6 A=(3x+ 8)2 —96x=9x" —48x+84 = (3x—8)2 .
. 3x+8+(3x-8)
- 2x .
3x+8—(3x-8
o (3x-8) 8
2x

Phwong trinh <

+) Véi 2" =3 < x=log, 3.
+) Véi 2° = 8 (2), trén cac khoang (—00;0) va (0;+00) , v€ phai (2) nghich bién va vé trai (2) dong
x

bién nén phuwong trinh (2) c6 nghiém duy nhat, mat khac x =2 thdéa man nén x =2 la nghiém
duy nhat cta (2).

Suy ra: m+n=2+log23:>{a: =S=a+b=5.

(MP 102 BGD&DPT NAM  2017-2018) Cho a>0, b>0 théa man
108 101301 (25a2 +b% + 1) +108, 0,51 (102+3b+1)=2. Gid tri cia a+2b bang

A2 B. 6 C. 2 ), AL
2 >
Loi giai:

Tt gia thiét ta c6 254> +b* +1>0, 10a+3b+1>0, 10a+3b+1>1, 10ab+1>1.
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Ap dung Co-si, ta c6 25a* +b* +1>225a%h* +1=10ab+1. Khi d6,
108,031 (250 + 17 +1)+10g,,,., (10a+3b+1) 210g,,,.5,., (10ab+1)+10g,,,,.,, (10a+3b+1) 22 .
5a="b

D&u “=" xay ra khi .
108 03,1 (10ab+1) =1log ., (10a+3b+1) =1

5
b=3 11
Suy ra 2 Sg42b=",
1 2
a = —
2
Cau19. Tim tap hop tdt ca cac gid tri thwc cta tham s6 m d&€ phuong trinh
g A _ gm0 4 oy 4 2m? —8m=0 b hai nghiém x,, x, phan biét théa man
X, +x,>2-2?
A. (0;1]. B. [0;8]. C. (0;2]. D. [2;8].
Loi giai:

Phuong trinh < ¢~ 4m (x2 —mx — m2+4m) = 2 e’ —dm (sz +mx+m’ — 4m) (2)
Xétham s§ f(t)=e'+t, teR= f'(t)=¢'+1>0, VteR nén f(t) dong bién trén R.
Phwong trinh (2) ¢ dang;:

f(x2 —mx—mz+4m)=f(2x2 +mx +m’ —4711)<:>x2 —mx—m’+4m=2x> + mx+m’ —4m
o g(x)=x"+2mx+2m* -8m=0 (3).

" A >0 -m? me(0;8
Yéu cau bai toan << ¢ & Bm —m >0<:> E( ):>me(0;1].

X, +x, =22 —2m=>-2 m<1
Cau 20. Biét m, n 1a hai s0 thyc thdéa man x.2*+3.2°*-3x-8=0 va m+n=a+log,b, (a, beN*), tinh

S=a+b.
A. S=4. B. S=6. C. S=5. D. $=9.
Loi giai:

2

Ta co: x2°+327* —3x—8=0 x.2" +§—f—3x—8=o@x.(2X) (3x+8)2*+24=0 (1)

Xem (1) 12 phwrong trinh bac hai theo 27, c6 A=(3x+ 8)2 —96x=9x> —48x+84 = (3x—8)2 .

- 3x+8+(3x-8)
- 2x

3x+8—(3x-8

L Sxes-(3e8)
2x

Phuong trinh <

§.

X

+) Véi 2" =3 < x=log, 3.

+) Véi 27 = 8 (2), trén cac khoang (—»;0) va (0;+0), v& phai (2) nghich bién va v& trai (2) dong
X

bién nén phuong trinh (2) c6 nghiém duy nhat, mat khac x=2 thoa man nén x=2 la nghiém
duy nhat cta (2).

=2
=S=a+b=5.

a
Suy ra: m+n:2+log23:>{b_3
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Cau 21.

Cau 22.

Cau 23.

(THPT CHUYEN NGUYEN QUANG DIEU 2018-2019 LAN 2) Héi phuong trinh
32" +4.3" +5.4" =6.5" 0 tat ca bao nhiéu nghiém thuec ?

A. 0. B. 1. C. 3. D. 2.
Loi giai:
Tacd:32"+43"+54"=65" <3 2 +4 3 +5 4 -6=0.
5 5 5
Xétham s6 f(x)=3 2] 4 2] 452 -6, VxeR.
5 5 5
Co fr(x):f{éj ln%+4(§j ln§+5(%] ln§<0, VxeR nén ham s§ f(x) nghich bién trén R

suy ra phuong trinh f(x)=0c6 nhiéu nhat mét nghiém (1).

Mat khac f (1) f (2) = §(_£] __17%6 0 nén phuong trinh c6 it nhat mot nghiém thudc
51 25 125

khoang (1 ;2) . (2) Tt (1) va (2) suy ra phuong trinh da cho c6 nghiém duy nhat.

(THPT CHUYEN VINH PHUC LAN 02 NAM 2018-2019) Biét réng phuong trinh

e'—e*=2cosax (a la tham s8) c6 3 nghiém thuc phan biét. Hoi phuong trinh

e" +e " =2cosax+4 co bao nhiéu nghiém thuc phan biét ?

A.5 B. 10 C.6 D. 11

Loi giai:

e’ —e ' =2cosax (1)

X X

2 2
X X
, _ z = 2 ax
Taco: e +e* =2cosax+4 @(62 —e 2) =2(1+cosax) @(ez —e ZJ =4€osz—2

X

- eE—e% =2cos% (2)

> ax
2_¢2=2c0sZ (3

e? —e cos= (3)
Ta thdy néu x, la nghiém phuwong trinh (1) thi x, 0.
Khi d6 2x, 1a nghiém phuong trinh (2) va —2x, la nghiém phuong trinh (3).
Do phuong trinh (1) ¢6 3 nghiém nén phuong trinh (2) ¢6 3 nghiém va phuong trinh (3) ¢4
3 nghiém, dong thoi cac nghiém phuong trinh (2),(3) khac nhau.
Vay phuong trinh e* +e¢* =2cosax+4 cd 6 nghiém thuc phan biét.
(THPT CHUYEN LAM SON THANH HOA NAM 2018-2019 LAN 01) Cho hai phuwong trinh
X +7x+3-In(x+4)=0 (1) va x*-9x+11-In(5-x)=0 (2). Dat T la tdng cac nghiém phan
biét cia hai phwong trinh da cho, ta cé:
A.2 B. 8 C. 4 D. 6
Loi giai:
Céch 1: Goi hai phuong trinh Ia (1) va (2)
f(x)=x2 +7x+3—1n(x+4), voi xe(—4;+oo).
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9

! —2x2+15x+27, f'(x)=0<:>2x2+15x+17=0<:>x=—3,x=—E(L)

x+4 x+4

f(x)=2x+7+3-

Bang bién thién

Theo bang bién thién thi (1) co hai nghiém phan biét, goi hai nghiém la x,;x,

Giai st x, la nghiém cua phwong trinh (1), dat t, =1-x, < x, =1-t, ta c6

¥ +7x+3-In(x+4)=0 & (1-1,) +7(1-t,)+3-In(1-t, +4)=0

t,)—9t, +11-In(5-t,)=0 . Do d¢ t,1a nghiém cua phuong trinh (2)

Nhu vay (2) cling c6 dung hai nghiémla t =1-x, va t,=1-x,

Vay tong cac nghiém cta hai phwong trinh la T=x, +x, +f +f, =x, +x, +1-x, +1-x, =2

Cach 2: Ding mdy tinh casio do nghiém r6i cong lai.
Cau 24. Phuong trinh 4" +1=2"m.cos(7X) c6 nghiém duy nhét. S6 gid tri ciia tham s m thoa man la

A. V06 sd B. 1 C.2 D. 0

Loi giai:

Tacod 4" +1= 2"mcos(7zx) 2427 = mcos(;rx)

Ta thdy néu x=x, la mdt nghiém ctia phuong trinh thi x=-x, cling 1a nghiém ctia phuong

trinh nén d€ phuong trinh c6 nghiém duy nhat thi x, =0.

Véi x, =0 la nghiém ctua phuong trinh thi m=2.

Thtr lai: V6i m =2 ta duoc phuong trinh 2" +27 =2cos(7zx) (*)
2°+272=2
2cos(7zx) =2
Ciu25. (CHUYEN LE HONG PHONG NAM DINH NAM 2018-2019) Cho 0<x<2020 va

log,(2x+2)+x -3y =8" .CS bao nhiéu cdp s6 (x;y) nguyén thoa man cac diéu kién trén ?

A. 2019. B. 2018. C 1 D. 4.

Loi giai:

Do 0<x<2020 nén log,(2x+2) ludn cé nghia .

VT >2;VP <2 nén (*){ < x=0 thoaman. Vay m=2.

Ta c6 log,(2x+2)+x -3y =8" < log,(x+1)+x+1=3y-2% < log,(x+1)+2°%"Y =3y +2% (1)
Xétham sd f(t)=t+2" . Tap xdcdinh D=R va f'(t)=1+2'In2 = f'(t)>0 VieR .

Suy raham s6 f(t) dong bién trén R.

Do d6 (1) & log,(x+1)=3y < x+1=2" < y=log,(x+1) .

Ta co 0<x<2020 nén 1<x+1<2021 suy ra 0<log,(x +1)<log,2021.
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Cau 26.

Cau 27.

Lai c6 log, 2021~3,66 nén néu yeZ thi ye{0;1;2;3}.

Vay c6 4 cdp sO (x;y)nguyén thda yéu cau bai toan la cac cdp (0;0), (7;1) ,(63;2),(511;3) .
Téng t4t ca cac nghiém thuc ctia phuong trinh 15x.5" =5 +27x +23 la

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

Loi giai:

Ta thay x =% khong la nghiém ctia phuong trinh, do d6

15x.5" =57 +27x + 23 e 571 = 27X+ 23
3x—-1
Xét hai ham s@ f(x) =5"" va g(x) = % tréntap D= [—00;%) U(%;-H)O]
x_

Ta co f’(x) =5""1In5>0,Vx # lvél g’(x) = _—62 <0,Vx# 1
3 (3x-1) 3
Do vay ham s6 f(x) la ham dong bién va g(x) la ham nghich bién trén timg khoang x4c dinh

nén phuwong trinh ¢ t6i da 02 nghiém.(xem thém phin do thi minh hoa)

||
w

|
l
Nhén thdy x =1 la hai nghiém ctia phuwong trinh tren.

Vay tong cac nghiém ctia phuong trinh la 0.

(CHUYEN THAI BINH NAM 2018-2019 LAN 03) Tap nghiém cta bit phuwong trinh
377 +(x*-9).5" <1 lakhoang (a;b). Tinh b—a

A. 6. B. 3. C. 8. D. 4.
Loi giai:
377 +(x*-9).5"" <1 (1). Tac6 5 >0 vx.
Xét x*~9=0, VT (1) =3°+0=1 (loai).
L, 39530 =1 .
Xét x*-9>0=> : = VT (1) >1 (loai).
(x*-9)5" >0
e 379 <3" =1 o
Xét x°-9<0= | ) = VT (1)<1 lu6n dung.
(x —9).5*+ <0
C6 x*-9<0 e xe(-3;3).
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Cau 28.

Cau 29.

= Tap nghiém ctia bat phuong trinh la: (-3;3)=b-a=6.
(THPT POAN THUQONG HAI DUONG NAM 2018-2019 LAN 02) Biét x,,x, (x,<x,) la hai

nghiém ctia phuong trinh log, (\/x2 —-3x+2+ 2) +5°7 =2 va x, +2x, =%(a+ \/E) vOi a,b la hai

s0 nguyén dwong. Tinh a—2b.
A.5. B. -1. C. 1. D. 9.
Loi giai:

A [ ge , \ x>2
biéu kién xac dinh ctia phuong trinh: x* -3x+2>0 < L <1’

bét t=+x* -3x+2 vébi t20. Phuong trinh da cho tré thanh log, (t + 2)+ 5¢1_2=0.

Xétham s8 f(t)=log,(t+2)+5""-2.Ta cé: f’(t)=;+2t.5t2’1ln5>0,w20.

(t + 2)ln3
Suy ra f(t) luén déng bién trén (0;+<). Ma f(0)=1log, 2 —% <0
Do d6 phuong trinh f(t)=0 c6 diing 1 nghiém trén khoang (0;+).
Xét t=1 tacd log,(1+2)+5" ' -2=0 (dtng)
Suy ra t=1 la nghiém duy nhat.

3-45
=
t=le Jx*-3x+2=1< 2 :>x1+2x2=1(9+\/§).8uyra a=9,b=5.Vay a-2b=-1.
3+4/5 2
X, =
2
. 2x—1 ) L1 cA1n AP AT,
Phwong trinh log, ——— =3x"-8x+5 ¢6 hai nghiém la a va E(Vm a,beN* va b la phan s6
x—1
toi gian). Gia tricua b la
A. 1. B. 4. C. 2. D. 3.
Loi giai:
oA 1A -1 x>—
Diéu kién: >0 2.
(x—l) x=1
Phwong trinh 10g32x_—12 =3x* —8x+5< log, (2x—1)+(2x—1)—1 =log, (x—l)2 +3(x—1)2
x_

Qlog3@+(2x—1)zlog3 (x—l)2 +3(x—1)2.

Xétham s§ f(t)=log,t+3t,¢>0 tacd f'(t)=ﬁ+3>0, vt>0 nén f(t) laham s§ dong
n

bién trén khoang (0;+ 00) .

S 2x-1 2\ 2x-1 . |¥72
Phuong trinh c6 dang f 3 =f((x—l) ):> 3 =(x—1) = 2
3

a
a-Vaytacd b=3.
b
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Cau 30.

Cau 31.

(THPT NINH BINH BAC LIEU NAM 2018-2019 LAN 04) Tinh tich t4t ca cdc nghiém thuc ctia
2 rel
phuong trinh log, (%j + 2( ij =5.
X
1
A. 0. B. 2. C. 1. D. o

Loi giai:
Diéu kién x> 0. Dat 1f=x+i , (tzﬁ).
2x
Phuong trinh tré thanh: log, t+2' =5 (1). Xét f(t)=log,t+2" véi t2 N
Ta co f(2) =5 nén x =2 la mot nghiém ctia phwong trinh (1) .
f(t)= tle +2'In2>0 V22 = £(t) luén dong bién trén khoang (\/E, +oo)
n
= D0 thi ham s§ y = f(t) cit dudong thang y =5 nhiéu nhét tai 1 diém.
Vay t=2 la nghiém duy nhat cia phuong trinh (1).

Véi t=2: x+ 2i =2 2x* —4x+1=0(2). Phuong trinh (2) ¢6 hai nghiém phan bét va tich tat
X

ca cac nghiém thyrc ciia phirong trinh 1a %

(LIEN TRUONG THPT TP VINH NGHE AN NAM 2018-2019) Biét phuwong trinh

2Jx

108,15 (% +%j =2log,, [% —L} c6 nghiém duy nhat x=a+b\/2 trong d6 a, b 1a nhiing

s6 nguyén. Khi d6 a+b bang
A.5 B. -1 C.2 D.1
Loi gidi:
Diéu kién: x>1.Xét f(x)=1og,,, [i-‘rlJ trén (1; +oo)
s

Jr-1

<0 Vx>1=ham s& nghich bién trén (1;+).
2xx + x)1n2018

f’(x):(

Mat khac: f(x)=0©10g2018(i+1j=0 <:>£+1:1 ox-2Jx-1=0 & x=3+22.

\/; ; x X

Xét g(x)=210g,,, (% - %J trén (1; +oo) .
g'(x)= & >0,Vx>1 =ham s6 dong bién trén (1;+).

(x2 —x)1n2019

M 0 L e x-2Jx-1=0=x=3+22.
2 2 fx

2 2x
2 1 Nx 1
Xét ph trinh 1 —+— =21 R e = = .
€t phuong trin ngms[ /—x+x] 082019( 2 o /—x] f(x) g(x)

Mait khac: g(x)=0< 105;2019 [

&1]:0\/51
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Do f(x) nghich bién trén (1;+), g(x) dong bién trén (1;+) va f(3 + 2«/5) = g(3 + 2\/5) nén
phuong trinh f(x) = g(x) c6 nghiém duy nhat x=3+ 2\2.
Vay a=3, b=2,dodd a+b=5.
Cau 32. (D@ thi chuyén vinh Iin 1-2019 ) Cho ham s6 f(x)=2"-27". Goi m, la s6 16n nhat trong cac s&
nguyén m thoa man f(m)+ f(Zm -2" ) <0.Ménh dé nao sau day dung?
A.m, €[1513;2019).  B.m,€[1009;1513). C.m, €[505;1009).  D.m,<[1;505).
Loi giai:
Taco f(-x)=2" -2 =—(2"-27) = f(x); f/(x)=2"In2+2"In2>0,vxeR
ham s§ f(x)=2"-2" ham s§ 1é va ting trén R

12

Yéu cau bai toan f(2m—212)<—f(m)=f(—m)<:> 2m-2" <m< m< -
212
mnguyén lon nhat la: m, = {?} =1365

Cau 33. Cho phuong trinh 5" +m=log, (x—m) v6i m la tham s8. Co bao nhiéu gi4 tri nguyén ctia
m e (-20;20) d€ phuong trinh da cho c6 nghiém?
A. 20 B. 19 C.9 D. 21
Loi giai:
Diéu kién: x>m
x—m=5

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

bat: t=10g5(x—m):{
Xétham s8 f(u)=5"+u= f'(u)=5"In5+1>0,VueR.

Do dé¢: (1)<:>x=t<:>x=5x+m<:>m=x—5x.

Xét ham s f(x)zx—S‘, x>m

Do: 5" >0= m<x, suy ra phuong trinh ¢6 nghiém luén thoa diéu kién.
f’(x):l—lenS,f’() 01-5In5=0=x= log5[115)

Bang bién thién:

X | -0 ~-0,295 +o0
y + 0 -
~-0,917
Dua vao bang bién thién = m <~-0,917 (-20,20) { -19;-18;...; 1} .

Vay co6 19 gia tri nguyén ctia m thoa ycbt.
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Cau 34.

Cau 35.

D¢ giai phuong trinh log, (cotx —tanx)=1+cos2x—sin2x trén khoang (0;%), ban Tudn giai

theo cac budc sau:
2cos2x

. Phuong trinh da cho tuong

Bwoc1: Do x e 0;Z = cotx—tanx>0. Ta co: cotx—tanx =
4 sin2x

duong véi: log, cos2x —cos2x =log, sin2x —sin2x (*) (Do xe (O;%] :sin2x >0,cos2x>0).

. R ~ , 1 L s ~
Buwée 2: Xét ham sO f(t)zlogzt—t,te(o;l):f (t)zm—1>O,Vte(O;1). Do d6 ham sg f(t)
dong bién trén (0;1).

Buwoc 3: Phuong trinh (2) c6 dang: f(cost) = f(sian) < cos2x =sin2x < tan2x =1

=5 =%+k?ﬁ, (k € Z). Vay phuong trinh da cho c6 tap nghiém S = {%+k?ﬂ/k € Z}.

Ban Tuén giai da dting chwa? Va néu sai thi ban Tudn giai sai bat dau tit budc nao?

A. Bai giai dung. B. Sai ttr bude 1. C. Sai ttr buede 2. D. Sai ttr budc 3.

Loi giai:

Sai budc 3 vi diéu kién la giai phuwong trinh trén tap [0;%}, nhung két luan
s ={%+%”/kez}1a chua chinh xéc

(THPT CHUYEN VINH PHUC NAM 2018-2019 LAN 3) Tim t4t ca cAc gia trj thurc ctia tham s6
m d€ phuong trinh ¢’ +¢” = Z(x +41-x7 )(1 +xy1-27 ) c6 nghiém.

A. O;lan B. —oo;lan C. O;1 D. 11r12;+oo
2 2 e 2

Loi gidi:
2_
Pat t=x+VJ1-x* =+ :1+ZX\/1—x2 :35\/1—352 _t 5 1.
J— 2_
Ta co t':u,t':OQx:L.
1-x? J2
1
X -1 -JE 1
t' + 0 _
V2
1 1

Vay te[—l;\/i]

Giao vién: LE BA BAO ...0935.785.115... 116/04 Nguyén Lo Trach, TP Hué  Trung tam KM10 Huong Trd



Chuyén dé PHUONG TRINH MU - LOGARIT Gidi tich 12

Cau 36.

Cau 37.

|

Phuong trinh tré thanh e +e¢" =2t (1 + J e +e" =t +t <" =t . (st dung ham dac

trung). Phuong trinh c6 nghiém khi va chi khi —1<e” < 2eom<nV2 ome (—oo;%an] .
(THPT CHUYEN VINH PHUC NAM 2018-2019 LAN 3) Tim tap S tAt ca cac gi4 tri thuc cia
tham s§ m d€ ton tai duy nhdt cap s6 (x;y) thoa man 108 . -, (4x+4y—6+ m2)21 va
X +y*+2x—4y+1=0.

A. Sz{—l;l} B. S={—5;—1;1;5} C. S={—5;5} D. S={—7;—5;—1;1;5;7}
Loi giai:

Ta co

logxz+y2+2(4x+4y—6+m2)21 Sdx+dy—6+m* 2> +y2+2 S a2+ Y  —dx—4y+8-m* <0

= (x—2)2 +(y—2)2 <m* la mot hinh tron (Cl) tam 1(2;2), ban kinh R, = |m| voi m#0 hodc la
diém 1(2;2) v6i m=0 va x* +y* +2x -4y +1=0 <:>(x+1)2 +(y—2)2 =4 la mot duong tron (C,)
tam J(-1;2), ban kinh R, =2.

TH1: V&i m=0 ta co: 1(2;2) ¢ (CZ) suy ra m =0 khong thoa man diéu kién bai toan.

logxzw2+2 (4x +4y -6+ m? ) >1

TH2: V&i m#0. Dé hé ton tai duy nhat cap s6 (x; y) thi hinh

X4y’ +2x—4y+1=0
tron (Cl) va duong tron (Cz) ti€p xtc ngoai véi nhau
S =R +R, &3 +0* =|m|+2 & |m|=1 o m=x+1.
(CUM 8 TRUONG CHUYEN LAN 1) S§ gié tri nguyén ctia tham s6 m thudc doan [-2019; 2]
dé€ phuong trinh (x - 1)[log3 (4x+1)+log, (2x+ 1)] =2x-m c ding hai nghiém thyc la
A.2. B.2022. C.1. D.2021.
Loi gidi:
Diéu kién: x > _Zl .
Truong hop 1: m =2, phuong trinh da cho tré thanh:

x=1
(x—l)[log3 (4x+1)+10g5 (2x+1)—2} =0= log, (4x+1)+log5 (2x+1)—2 =0 (1)

Xétham s§ f(x)=log, (4x+1)+log,(2x+1)-2 la ham ddng bién trén khoang (_Zl ; +ooJ :

Khi d6, néu x, 1a nghiém ctia phuong trinh (1) thi x; 1a nghiém duy nhat.

Ta cé:f(0)=—2;f(1)>0, suy ra f(O)f(1)<0.

Theo hé qua cua dinh ly trung gian, ton tai x, € (0 ; 1) sao cho f (xo) =0.

Do vay: m =2 thoa man yéu cau bai toan.

Truong hop 2: m<2, dan dén x =1 khong phai la nghiém ctia phuong trinh da cho.
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2x—m

Phuong trinh da cho tro thanh: log, (4x + 1) +log, (2x + 1) - =0

x—1
xX—m

Xét ham s g(x)=log, (4x+1)+log, (2x+1)- 2x—1 , ¢4 tap xdc dinh: D =(—i; lju(l; +0)

4 2 2—-m

Dao ham: g (x) - (4x+1)1n3 " (2X+1)1n5 ' (x—l)

5 >0,VxeD.

Bang bién thién:

1
X - 1 40
4
g'(x) + +
EE. s +o0
—on —ia

Dua vao bang bién thién, ta suy ra: phuong trinh g(x)=0 c6 dtng hai nghiém x, e (_Zl ; IJ ;

x, € (1; +oo) voi moi m < 2.

Vay voi moi gid tri nguyén ctia tham s6 m e [—2019 ; 2:| thi phuong trinh da cho luén c6 hai

nghiém thiyec phan biét.

C6 2022 gia tri nguyén m thoa man yéu cau bai toan.

- Day la bai todn vé sy tirong giao.

- Tuy nhién néu chiing ta c6 lgp m thi viéc khdo st ham bién x khd phikc tap. Y tuéng ciia tuong
1eng phwong trinh cé 1 nghiém
Bdi todn tong qudt

F(x,m):f(x)+cx+d
Cach 2: Dat f(x) =log, (4x +1)+log, (2x +1)

ax+b

=0 véi f’(x)>0 va ad—bc >0

x=1
f(x)=2'

Vi f(x) la ham s0 tang trén [—i;—i—oo} = f(x) =2 c6 nghiém duy nhat khac 1.

TH1: m =2, Pheong trinh @{

Vay m=2 thoa man bai toan.
TH2: m<2,dan dén x =1 khong phai 1a nghiém ctia phuong trinh da cho.

Phuong trinh da cho tro thanh : f (x) = _fi =0
x_
v 2 - ’ ' 2_
bat g(x)=f(x)- ;C_iﬂ;g(x)=f(x)+ ”_>o.

(1)

Ta cé bang bién thién :
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Cau 38.

Cau 39.

+0 +°
g(x) / /

= g(x) =0 c6 dung hai nghiém phan biét.

Vay me [—2019 ; 2] nén ta c6 2022 gia tri nguyén m.
Bai todn twong tu:
Bai toan 50.1 Tim s6 gia tri nguyén me [3 ; 2019] sao cho phuong trinh
xlog, (x+1)-log, (x+ 1)m +(x—m)e* = mx—9 co diing hai nghiém thyec.
(CHUYEN KHTN NAM 2018-2019 LAN 01) Cho s8 thuc asao cho phuong trinh
28 -27 = 2cos(ax) c6 dung 2019 nghiém thuc. SO nghiém cua phueong trinh
2" 427 =4+ 2cos(ax) la
A. 2019. B. 2018. C. 4037. D. 4038.
Loi gidi:
22 -2 =2c0s & (1)
2

X

2
Tacd: 2* +27° :4+2cos(ozx)<:>(22 —ZZJ :4cos2%xc>

2222 =2cos % (2)
2
Nhan xét
1. Phuong trinh (1) 6 2019 nghiém khac 0 (do gia thiét va 0 khong la nghiém).
2. x, langhiém ctia phuong trinh (1) khi va chi khi —x, la nghiém ctia phwong trinh(2) vi

X %o (7X0) 7(7960) al—x
22 -2 Z:ZCOS%X(NDZ 2 -2 2 =-2cos ( 0)

3. Hai phuong trinh (1) va (2) khong c6 nghiém chung vi

x _x ox
2292 :2C087 cos 22 =0 cos0=0
- { Sxed.
. x x x X =

2222 =—2cos%x 22 _22_

Vay s6 nghiém ctia phuong trinh 2% +27 =4 +2cos(ax) 1a 4038.

(CHUYEN PHAN BOI CHAU NGHE AN NAM 2018-2019 LAN 04) C6 bao nhiéu gi4 tri
nguyeén cua m thudc doan [—100;100] dé€ phuong trinh 2019* = mx+1 c6 hai nghiém phan biét?
A. 94 B.92 C.184 D. 100.

Loi giai:

*)TH1: m<0

+ V€ trai cia phwong trinh 1la ham s6 dong bién trén tap R .

+ V& phai ctia phuwong trinh la ham s6 nghich bién trén tap R .
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Cau 40.

Néu phuong trinh da cho c6 nghiém thi nghiém d6 la duy nhét ( khong thoa man dé bai).
*) TH2: m =0 . Khi d6 phuwong trinh tré thanh: 2019" =1< x=0.

Vay phuong trinh ¢6 nghiém duy nhat x =0 ( khong thoa man dé bai).

*) TH3: m>0.Xétham s6 f(x)=2019"—mx—1 trén R. f'(x)=2019"In2019—m .

m
"(x)=0< x=1 —_—
f'() =080 110019

m___ m.lo _mo_ 1
2019 OB o019
Bang bién thién ctia ham s6 y = f(x):

v m
Dat a= logzo19 m = f(a) =

W -0 a +od

() - 0 +

+oa +oa

fia)

D€ phuong trinh ¢ hai nghiém phan biét thi d6 thi ham s6 y = f (x) phai cét truc hoanh tai hai

» N m m
diém phan biét. Dieu d6 twong dwong vdi f(a)<0 < —m.lo — —1<0 (1.
P i & & f ( ) In2019 82019 1115019 @
D3t t=—(+>0). Khi d6 m =£.In2019.
In2019

Bat phuong trinh (1) tro thanh: ¢ —£.In2019.1og,,,,t —1<0 < t—t.Int-1<0 < tInt—t+1>0.
Xétham s6 g(t)=t.Int—t+1 trén (0;+); g'(t)=Int; g'(t)=0<t=1.

Bang bién thién ctia ham s& y = g(t)

t 0 1 a0
g'(r) - 0 -
v+
gl?)
B -.__*._._.--"'
0
T bang bién thién ta thay g(t)>0 véi t#1. Vay o9 * 1 m*In2019.
n
1A >0 s A1l
Két luan: " thoa man yéu cau bai toan.
m#1n2019

Do meZ va me[-100;100] nén me{1;2;3..100}. Vay c6 100 gid tri m thoa man yéu cau bai
toan.
Tim tat ca cac gid tri cia m d€ phuong trinh 1n(m +1In(m+sin x)) =sinx c6 nghiém.

A.1+1Sm£e—1. B.1<m<e-1. C.lSm£1+l. D.1<m<e-1.
e e
Loi giai:
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sinx

R . u=In(m+sinx e" =m+sinx
Dat u:In(m+sinx) ta duwgc hé phuong trinh: { ( ) {
e =m+u

ln(m+u)=sinx
T hé phuong trinh ta suy ra: e +u ="
Xétham s§ f(t)=e'+t co f'(t)=e'+1>0,vteR. Ham s8 f(t) dong bién trén R.
(*)<:> f(u):f(sinx) < u=sinx

Khi d6 ta dwoc: In(m+sinx)=sinx < e

+sinx (*)

sinx

—sinx = m(* *)
Dat z=sinx,ze [—1;1]. Phuong trinh (* *) tré thanh: e —z = m(* *)
Xét ham so: g(z) =e° —z trén [—1;1].
Ham s& g(z) =e® —z lién tuc trén [—1;1] va co ﬁc}ﬁg(z) =g(1)=e —1,f2i;1r]1g(z) =g(0)=1
Hé phuong trinh ban dau c¢6 nghiém < phuong trinh (* *) conghiém< 1<m<e-1.
Cau4l. (CHUYEN SON LA NAM 2018-2019 LAN 03) Tong tat ca cac gid tri caa tham s6 m dé€
phuong trinh 2° 5" —og |

x“+4x+6

(m* +1) c6 dung 1 nghiém la

A. 1. B. 0 C. 2. D. 4.
Loi giai:

1 X +4x+5-m? 2 x2+4x+6—(m2+1> _ >
Taco 2 =log. , .. (m + 1) <2 =log. , . (m + 1).

2

=x"+4x+6
Dat {Z e 1x " ,tacé a=2;b>1, phuong trinh da cho tr6 thanh 2"’ =log b.
=m" +

X 21 R
+) Néu a>b thi khong thoa man.
log b<1

+) Né&u a <bthi {ZH “1  héng théa man.

log b>1
Do d6 a=b, khi d6 phuong trinh da cho twong duwong v6i x* +4x+6=m’ +1< x* +4x+5=m"
S6 nghiém ctia phuong trinh da cho bang s8 giao diém ctia parabol y = x* +4x +5 va duong
thang y =m".
Ta c6 hinh anh minh hoa sau

Duwa vao db thi, phwong trinh da cho c6 ding 1 nghiém khi va chi khi m* =1 m=+1.
Vay tong cac gia tri cua tham s6 m 1a 0.
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Cau 42.

Cau 43.

(THPT CHUYEN VINH PHUC NAM 2018-2019 LAN 02) Biét ring phuong trinh
e'—e*=2cosax (a la tham s8) c6 3 nghiém thuc phan biét. Hoi phuong trinh
e +e " =2cosax+4 cd bao nhiéu nghiém thyec phan biét?

A.5 B. 10 C.6 D. 11

Loi giai:

Ky hiéu e* —e™ =2cosax la phuong trinh (1) va e +e™* =2cosax +4 la phwong trinh (2).

PR ERE ax Y
Taco e +e* =2cosax+4 <e 2 —¢ 2 +2:2(Cosax+1)<:> e?—e 2 Z(ZCOS—j .

X X
> - ax
e?—e? =2COS?

Dodd e"+e " =2cosax+4<| = .
e2—e 2 =—2cos >

2

Suy ra ctt mdi nghiém ctia phuirong trinh (1) sé c6 2 nghiém ctia phwong trinh (2).

That vay, vdi x, la nghiém cta (1) thi 2x, va —2x, la cdc nghiém cua (2).

Vay phuong trinh can tim c6 6 nghiém.

(CHUYEN HUNG YEN NAM 2018-2019 LAN 03) Cho ham s8 f(x)=3"*+(x+1).2"* —6x+3.

Gia st m, :%(a,b e’ ,% la phan s0 tdi gian) la gia tri nhé nhat cta tham s6 thuc m sao cho

phuong trinh f (7 —4+/6x—9x* )+ 2m—-1=0 c6 s0 nghiém nhiéu nhat. Tinh gia tri cta biéu thuic

P=a+b%.
A. P=11. B. P=7. C. P=-1. D. P=9.
Loi giai:
—4(6-18x) 1
Dat t=7-4v6x-9x* (1) thi f(t)=1-2m(2); t' =——L=>t'=0x=—.
( ) f( ) ( ) ZW x 3
x 0 1/3 2/3
t 0 +

| 7\ /7
3

Twe BBT suy ranéu e (3;7] thi phuong trinh (1) c6 2 nghiém x.

Xétham s f(x)=3""+(x+1).2" =6x+3; f'(x)=3""In3+2"" —(x+1)2" " In2-6

£(x)=3"In*3+ (2" In2)[ (x+1)In2-2]>0vx e(3;7 ]

Do d6 ham s§ f'(x) dong bién trén (3;7). Mit khac, f'(6).f'(7)<0 nén phuong trinh f'(x)

cd mot nghiém x=a € (6;7) .

0
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Cau 44.

Cau 45.

=3 t=0
® Vi X=0, ta co hé {yz @{

fla)

Vay, phwong trinh f(#)=1-2m 6 nhiéu nghiém nhat khi
1-—
f(a)<1—2mﬁ—4<:>§£m<—f(a)
2 2

Két luan, GTNN cua m la g: a=5b=2.

(PTK BGD&DT NAM 2019-2020 LAN 01) C6 bao nhiéu cap sO nguyén (X;y) thoa man
0<x<2020 va log,(3x+3)+x=2y+9”?

A. 2019. B. 6. C. 2020. D. 4.

Loi giai:

Diéu kién: x> -1

Ta c6: log,(3x+3) +x=2y+9’ < log, (X +1) + (x+1) =2y +3”  (¥)

Xét ham s6 f(t)=t+3,teR c6 f'(t)=1+3In3>0,Vte R, ttc ham s& ludn dong bién trén
R .Khi d6 (*) < f(log,(x+1)) = f(2y) < log,(x+1) =2y & x=9"-1

Vi 0< x <2020 nén 0<9’ —1< 2020 < 0 < y < log, 2021.

Do y nguyénnén Y €{0;1;,2;3}.

=(xy)e {(O; 0);(8;1);(80; 2);(728;3)} nén tong cong co 4 cap s6 nguyén (X;y) thoa de.

(PTK BGD&DT NAM 2019-2020 LAN 02) C6 bao nhiéu s& nguyén X sao cho ton tai s6 thuec
y thoa man log, (x+y) =log, (x* +y*)?

A. 3. B. 2. C. 1 D. V6 so

Loi giai:

bitu kién x+y > 0;x* +y? #0.

X+y=3

Ta dat: log, (x+Yy) = Iog“(x2 + y2)=t .Taco {XZ oy —a (1)
Vi (Xx+ y)2 SZ(XZ +y2):>(3t)2 <24 =t<log, 2
4
logg 2

Thé thi x* +y? =4' <4 ¢ ~3,27,vi X nguyén vay nén X* €{0;1}.

y =4.t y:1
3 A jy=3-1 - [t=0
o Véi X=1,tacodhé . Hé nay c6 nghiém .
y2:4t_1 y:O
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o Véi X:—l,tacéhé{

Cau 46.

Cau 47.

y=3+1
y?=4' -1
pat f(t)=9"+23-4"+2,taco
V6it>20=9>4'= f(t)>0
Véit<0=>4'<2= f(t)>0

. Ta c6 phuong trinh (3t +1)2 =4'-19+23 -4 +2=0(*)

Vay phuong trinh (*) vO nghiém
Két luan: Vay X e {O;l}
Cho a>0, b>0 thoaman log, ,,., (9a2 +b7 + 1) +10g,,.,(32+2b+1)=2. Gid tri cia a+2b bing

A 6 B. 9 c.” D. 2
2 2

Loi giai:

a>0,b>0 néntaco log,, ., (6ab+1)>0; log,,., (3a+2b+1)>0.

Ta c6 94 +b* > 6ab . Dau déng thire xay ra khi a=3b.

Do 46, ta co:

108,211 (9512 +07 + 1) +10g,,.,, (3a+2b+1) 2log, . (6ab+1)+log,,. (3a+2b+1)

>2,[108,,.,., (6ab+1).log, ., (3a+2b+1) =2,flog,,.,,., (3a+2b+1) =2.
D&u déng thitc xay ra khi va chi khi

b=3a>0
{logsﬁzbn (6ab+1)=log,,,, (3a+2b+1)
b=3a>0 P 2
g {logglz+1 (18112 + 1) =log . (9a+1) < {loggm (18112 N 1) 1 (do log,,., (18a + 1) >0)

b_3
b=3a>0 Y
{ i

= ) .Suy ra a+2b=z.
184" +1=9a+1 2

2
Cho phuong trinh 3" +m=log,(x—m) voi m la tham s0. Cé bao nhiéu gia tri nguyén cua
me(-15;15) d€ phuong trinh da cho c6 nghiém?
A. 16 B.9 C. 14 D. 15
Loi giai:
Ta cé: 3x+m=10g3(x—m) <3 +x=log,(x—-m)+x-m (¥).
Xétham s@ f(t)=3"+t,v6i teR.CO £(+)=3'In3+1>0,Vte R nén ham s6 f(t) dong bién trén
tap xac dinh. Mdt khac phuwong trinh (*) c6 dang: f(x):f(10g3(x—m)). Do do6 ta c6

f(x)=f(log3(x—m)) < x=log,(x-m) <3 =x-m <3 —x=-m

Xét ham s0 g(x)=3x—x,vc'yi xeR.Co ¢(x)=3"In3-1, ¢(x)=0 @leogS[%]
n

Bang bién thién
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Cau 48.

Cau 49.

= =
a’+a’b+36° (4N (a) 6
—| +| | +3
b b

X log, i

¢'(x) 0 +

gix) . R

, #| '"g‘{ ml.x t l

Tt bang bién thién ta thdy cac gia tri ctia tham sd d€ phuong trinh c6 nghiém la:

me (—oo; —g(log3 (ﬁjﬂ . Vay s8 gié tri nguyén cua me(-15;15) d€ phuong trinh da cho c6

nghiém la:14.

t

N ~ 9 .. \ ~ .
(MP 103 BGD&DT NAM 2016-2017) X¢t ham s6 f(t)= o véi m 1a tham s6 thue. Goi S

la tap hop tét ca cac gia tri ctia m sao cho f(x)+f(y) =1 v6i moi x,y thda man "’ < e(x+y).

Tim s6 phan tt ctia S.

A. 0. B. 1. C. Vo so. D. 2.
Loi giai:

4 A 4 exze'x + A ATy 2 :
Ta c6 nhan xét: { , =e ySe(x+y)<:>x+y=1. (Dau ”=" xay rakhi x+y=1).

e’ ey

Do dotacd: f(x)+ f(y)=1< f(x)+ f(1-x)=1

9" 9! 9+m*.9" +9+m>.9""
= + =le =1

9 +m> 9 +m’ 9+m*.9" +m* 9" +m*

S9I+m 9 +9+m’ 9" =9+ 29 + P9 +mt o m =9 > m=+3.

Vay c0 hai gia tri m thdéa man yéu cau.

(SO GD&DPT PHU THOQ NAM 20182019 LAN 01) Cho a>0, b>0 théa man
a’ —ab> +b’
a’ +a’b+3b°

A 6-+13 B, 8—1713 o 5—g/ﬁ

log,, (a+3b)=log,a=log,,b. Gid tri cua bang

3+\/E

D.

11 69 o
Loi giai:
log,, (a+3b)=log,a=log,,b=t.
a+3b=16 t t t
Khi d6 {a=9" =9'+3.12' =16' 3(2j +3.£Ej =1 :[EJ S LAEN
b=12" 16 16 4 5

ay _(a),,
& —a* +b° b b 5-413
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Cau 50.

Cau 51.

Cau 52.

(THPT NGUYEN KHUYE’N TP.HCM NAM 2018-2019) Cho a, b la céc s6 duong thoa man

log,a=log, b=log,, —— Sb . Gia tri cua E bang

a a 7+2\/g a 1+\/g a
A= 1++6. B.b_ TR Co=—"m =7 2\6..
Loi giai:
b v=9 a (3"
log,a=log, b=log,, —— 2 _t.Khidé {b=16' :E:KZJ .
5b—a:12t

2

t t 2t t
Ta cd: 5.16' -9' =2.12" <5 2 =2. 12 o - 3 -2. 3 +5=0.
16 16 4 4

2t
Suy ra LJ ——1+\/_:>—=[ZJ =7-26.
(KSCL THPT NGUYEN KHUYEN LAN 05 NAM 2018-2019) Vi cac s8 thuc x, y duong thoa

man log, x =log, y =1log, (%) _Tinh ti s6 = .

y

A.3 B.5 C.2 D. 4
Loi giai:

x=9'
bidt t=log,x=log, y = 10g4( yJ: y==6

x+y=64'

2t t t
Suy ra 9t+6t=6.4f<:>(§J +(§J -6=0 @[Ej —2=%o2.
2) 2 2 y

(SO GD&DPT HA NOI NAM 2018-2019) Cho phuong trinh 2* =\/m.2x.cos(7zx)—4, véi mla
tham s8. Goi m, 1a gid tri cia msao cho phuong trinh trén cé dting mét nghiém thuc. Khang
dinh nao sau day la dung?

A. m, e[—S;—l). B. m, <-5. C.m,e [—1;0). D. m,>0.

Loi giai:

Phuong trinh 4* =m.2".cos(7x)—4 < 2% +2°" =m.cos(7x)

biéu kién can: néu x, la mot nghiém cua phuong trinh thi 2 -x, ciing la nghiém. Vi phuong
trinh c6 nghiém duy nhat nén x, =1

Thay vao phwong trinh ta c6: m =—4.

Diéu kién du:

Véi m=-4tacod 4" +4.2° cos(;rx) +4=0 [2* + 2cos(7rx)]2 +4sin® (zx) =0
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Cau 53.

Cau 54.

2" =-2 cos(;rx)

27 :—2cos(7rx) 27 =2

=1 == COS(ﬂ'x):l = <x=1.

sm(;rx)zO
COS(/ZX)Z—l

Vay m=-4 thoa man.

(SO GD&PT NINH BINH LAN 01 NAM 2018-2019) S8 nghiém cua phuong trinh
50" +2%5 =3.7" 1a:

Al B.2. C.3. D.0.

Loi giai:

Phuwong trinh 50% +2*° =3.7% < 50% +2*° -3.7* =0.

Xét ham s f(x)=50" +2"*° —3.7*

f'(x)=50"In50+2"°In2-3.7"In7

£(x)=50"(In50) +27* (In2)* =3.7* (In7)’

. ! " X 50 ’ 2 2 x+5 2
Khi x>0 thi f"(x)=7 [(7j (In50)" - 3(In7) }+2 (In2)

" X 50 ’ 2 2 x+5 2
f(x)>7 [(7j (In50)" -3(In7) J+2 (In2) >0

) o L2 * 2 2 . 2
Khi x<0 thi f"(x)=7 ([?j 32(In2)" -3(In7) ]+50 (In50)

F(x)> 7" [(;j 32(In2)’ —3(1n7)2]+50* (In50)" >0

Suyra f"(x)>0,VxeR.Nén f'(x) dong bién trén R .
Ma lim f'(x)=0 nén f'(x)>0,VxeR.Suyra f(x) dongbién trén R .

Ma lirp f(x) =0 nén f(x)>0,VxeR.Suy ra phwong trinh f(x)=0 vo nghiém.

(THPT CHUYEN LAM SON THANH HOA NAM 2018-2019 LAN 01) Cho a la s8 thuc
duong, a=1. Biét bat phuwong trinh 2log, x <x -1 nghiém dang véi moi x>0.S6 a thudc tap
hop nao sau day?

A. (78) B. (3;5] C. (2;3) D. (8;+w)

Loi giai:

Ta cé: voi x=1 thi 2log, 1=0=1-1

Ta sé tim a d€ duong thang y=x-1 nhan lam tiép tuyén cta d6 thi ham s6 y=2log, x tai

diém x=1

Co y' = ZENN y'(1)= 2 Phuong trinh tiép tuyén y = i(x -1)
xlna Ina Ina

Vay dé duwong thing y=x-1 nhan lam tiép tuyén ctia d6 thi ham s§ y=2log, x thi
2

—Z =1loha=2<a=¢>
Ina
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Cau 55.

2log ,x<x-1<Inx<x-1

€

Thit lai a=e? ta sé chitng minh
< f(x)=Inx-x+1<0 Vx>0

C6 f(x)=2-1=1"2 2 f(x)=0 x=1
x x
Bang bién thién
X 0 1 +
f'(x:l + 0 -

Tt bang bién thién suy ra f(x) <0eoInx<x-1Vvx>0
(5O GD&DT VINH PHUC NAM 2018-2019 LAN 02) S8 nghiém thuc ctia phuong trinh

log, |x* —\/Ex‘ =log,. (x2 —\/§x+2) la
A. 4. B. 3. C. 1. D. 2.
Loi giai:

Xét phuong trinh log,

x* —\/Ex‘ =log. (x2 —\/Ex+2) (1)

=0
Piéu kién: xz—\/Ex:&O@{x .
x#A2
2_ 2 :3t
bit t=log, X2 =24, ta co: xz—\/ix‘:?f@ V2
22 —\2x =3

0 Truomg hop 1: x* —\2x=3'

t t
Phuong trinh (1) viét lai: t =log, (3’ + 2) &5 =34+2<1= (%J + 2(1J (2)
Dé thay phuong trinh (2) c6 nghiém t=1.
t t
Lai c6:ham s8 f(t)= (%j + 2(%} nghich bién trén R nén t=1 la nghiém duy nhat caa (2).

V6i t=1, ta c6: x* —\2x =3 x> ~2x-3=0 ( phuong trinh nay ¢6 2 nghiém thuc).

0 Truong hop 2: x* —[2x=-3'

Cau 56.

Phuong trinh (1) viét lai: t =log, (2 —3t) o5'=2-3 <5 +3"=2(3)

Twong tu nhu treong hop 1, ta c6 £ =0 la nghiém duy nhét cua (3)

V6i t=0, ta c6: x* —\2x =—1<> x* —\2x+1=0 ( phuong trinh nay khong c6 nghiém thuc).

Vay phuong trinh da cho c¢6 tat ca 2 nghiém thuec.

(THPT Chuyén Vinh Phtic-Ian 2-nam 2017-2018) Xét cdc s6 thuc duwong X, y thda man

In L1-2x =3X+y—1. Tim gia tri nhé nhat P, cta P:—+i.
X+Yy X \Jxy
A P =8 B.P, =4 C.P =2 D. P =16.
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Cau 57.

.....

biéu kién O<X<%.

1-2x
X+Yy

T gia thiét In[ ]:3x+ y-1<In(1-2x)+(1-2x)=In(x+y)+(x+y) (1)

Xétham s§ f(t)=Int+t trén (0;+x) cd f'(t):%+1> 0, Vt >0 do @5 ham f(t) don diéu.

Vay (1) 1-2x=x+y < 3x+y=1(2)

, 1 1 1 2 1 2
COP=—+—2—+ =—++
X Jxy X X+y x 1-2x

, ta co g’(x)=—i+

1
D5 -
it g(x) x+1—2x NG

1
! :0 = —.
= suyra g'(x)=0< x 2
Do d6 milng(x):S.Véy P, =8.
O;E

(THTT S6 3-486 thang 12 nam 2017-2018) Xét cic sd thwc duwong X,y théoa man

log 5 X2+;(2++3;y+2:x(x—3)+ y(y—-3)+xy. Tim gia tri 1én nhdt P, cua biéu thic
P:3x+2y+1
X+y+6
A. 3. B. 2. C. 1. D. 4.
Loi giai
Ta c6: log ; — Xty =x(x=3)+y(y-3)+xy

XEAyiaxy+2
< log 5 3(x+y)+3(x+ y):logﬁ(x2+y2+xy+2)+x2+y2+xy+2.

Xét ham s6 f(t)=log zt+t, t>0 c6 f,(t):tlnlx/g+1>o’ vt>0. Vay ham s f(t) luon
dong bién va lién tuc trén khoang (0;+x).
Do do: f(3(x+y))=f (x2 +y2+xy+2)<:>3(x+ y)=x"+y?+xy+2 (1)

Céach 1: T (1) <:>xy:(x+y)2—3(x+y)+2.

2
Ta c6 x:x+xy—xy:x(y+1)—xy£(x+;+lj — Xy

Déng thitc xay ra khi va chi khi x =y +1.

2
Do do6 tur (1), suy ra: XSM—(X-F y)2+3(x+ y)—2,
batt=x+y, t>0.

2
2t+1+(tt‘r1)—t2 +3t-2

2
2(x+y)+1+x _ _ate22t-3

:P= < t).
Suy ra Xt y+6 {+6 4(t+6) ()
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Cau 58.

—3t* —36t+135 _

Taco: f'(t)= =0&<t=3 (nhan
(1) 4(t+6)2 )
Bang bién thién
t | o 3 400
f'(t) N 0 -
f(t) / \
. , L . | X=YyH4L X=2
Dua vao BBT, ta ¢ max P =max f (t) = f (3) =1 khi va chi khi = )
(03+0) X+y=3 y=1

Cach 2: (Trac nghiém)
x-11
X+Yy+6
Trong (1) coi y 1a &n, X 1a tham s6. Ta c6 y* +(X—3)y+Xx*—3x+2=0 c6 nghiém khi

3-23 3+243
3

<X<
3

Vay P <2 nén trong 4 phuong an thi P, =1 khidé x=2, y=1.
Cach 3: (Trac nghiém)

Taco: P=2+

<3 nén x-11<0

A=(x-3)" -4(x*-3x+2)>2 0

Tacs: P=3-YF 3 36ix, y>0.
X+Yy+6
FN&u P=2 thi 225 211, Thay vao (1) ta duoc: y2+3y+90=0 (v ).
X+Yy+6
+N&u P=1 thi X2y oy iy =5 y=5-2x. Thay vao (1), ta duoc:
X+y+6
3(x+5—2x):x2+(5—2xf+x(5—2x)+2c>3ﬁ—42x+12:0¢>x:2:3y:J.

Vay P, =1.
(50 GD&DT BAC NINH NAM 2018-2019 LAN 01) Tap nghiém cta bit phuong trinh

logz(xxlxz+2+4—x2)+2x+\/x2 +2<11a (—xf;—x/g]

Khi d6 ab bang

A LS B. 12 c. 16 D. 2
16 5 15 12
Loi gidi:
Ta cod: xvx?+2—x2 =x(\/x2 +2 —x) =L.
NP +2 +x

Ta co: logz(x\/xz+2+4:—xz)+2x+\/x2 +2<1 <:>log2(x(\/x2 +2—x)+4)+2x+\/x2+2 <1
2(3x+ 243 +2)

N2 +2+x

@1og2(2—x+4J+2x+\/x2+2 <1 < log, +2x+x2+2 <1,(1)

N2 +2+x
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Cau 59.

Cau 60.

Tacd VX’ +2+x>0, VxeR.

x>0
Diéu kién: 3x+2Vx?+2>0 < 24yx?+2>-3x | [x<0 <:>x>—\/§,(*)
4x* +8>9x°

Vi diéu kién (*), ta cé
(1)<:>10g2(3x+2 x2+2)+3x+2 x2+2Slogz(\/xz+2+x)+\/x2+2+x, (2)

1
t.In2

Ham s6 f(t)=log,t+t dong bién trén (0;+wx), (3x+2 x2+2)e(0;+oo)vé1 (\/x2+2+x)e(0;+oo)
Neén (2) f(3x+2Vx +2)< f(Vat +2 +x)
3420 +2 <V +2 +x o Jxt +2 <2« @{_2XZO @{xSO xS—\/%.

Xétham s8 f(t)=log,t+t véi t>0.Co f'(t)= +1>0, Vte(0;+).

=
X2 +2 <457 3x*>2

Két hop véi DK ta cé tap nghiém bat phuwong trinh la (—\/% ; —\/% } hayab= %
(MP 103 BGD&DT NAM 2019-2020) C6 bao nhiéu s§ nguyén x sao cho tng véi mdi x c6
khong qua 127 sd nguyén y théa man log, (X2 + y) >log, (x+Y)?
A. 89. B. 46. C. 45. D. 90.
Loi giai:
Ta c6 log, (X* +y) = log, (x+y)(1)
batt=x+yeN¥*
@) < log, (x2 —x+t) >log,t <> g(t) = Iogzt—log?,(x2 —x+t) <0(2)
1 1
tin2 (x —x+t)In3
Vimdi x nguyén c6 khong qua 127 gid tri t e N* nén ta c6
9(128) > 0 < log, 128 log, (x* —x+128) > 0
< x?—Xx+128<3" < -44,8<x<45,8
Nhu vy c6 90 gia tri thoa yéu cau bai toan.
(MD 103 BGD&DT NAM 2019-2020) Xét cac sd thuc khéong am X va y thdéa man
2X+ y.4 > 3. Gid tri nhé nhat ctia bidu thite P = X* + y* + 2x+ 4y bang

Pao ham ¢'(t) = >0 voimoi y. Do dé g(t) dong bién trén [1; +0)

A B2 c . 2
8 8 4 8
Loi gidi:

Tacd 2x+y.4 "' >3 (2X—3).4‘X +y4 20 2y.27 > (3- 2X)23‘2X

7 3 , /. Y . X2 — 2 2 21
Xét TH: 3—2x£0<:>x25.dungvmmmgmtn 2=>P=Xx"+Yy +2x+4yZZ
y>0
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Xét TH: 3—2X>0<:>O£x<g.
Xét ham so& f(t):t.2t véit>0

= f'(t)=2'+1.2"In2>0 véimoi t >0
< f(2y)>f(3-2x) &2y>23-2x < yzg—x.Khidé:

2 2
P=x*+y*+2x+4y>x"+ §—x +2x+2(3—2x):2x2—5x+§:2 x—E +4—124—1
2 4 4 8 8
So sanh va ta thdy GTNN cua P la % khi X:%,yzi.

Cau 61. (THPT Tran Hung Dao-TP HCM nam 2017-2018) Xét cdc s6 thuc duwong X, y thda man

20187 = ZX*Y T gid trj nho nhét P,,, ctia P=2y 3.
(x+1)
Ap =1 B.p =, cp =3 D.p =2
2 8 4 6
Loi giai:

(¢ys) _ 2X+Y <:>2(X2_y+1)=|092018M
(x+

Céch 1: Ta c6 2018° .
(x+1)

2

& 2(x+1)" —2(2x+y) =10g015 (2% + ¥ ) = 10g 05 (X +1)°
& 2(x+1)° +10g,015 (X +1)° = 2(2x+y) +10g,15 (2% + Y )
Codang f|(x+1)" |=f(2x+y) véi (1) =2t+10g,et, (¥t >0).

1
+—
t.In2018

f (t) dong bién trén khoang (0;+e0). Khi d6 f | (x+1)" |= f (2x+y) e (x+1) =2x+y

Xétham s8 f (t)=2t+log,,,t, (Vt>0),tacod f'(t)=2 >0 (Vt>0) nénham sd

o y=x*+1.
Tacd P=2y-3x=2(x"+1)-3x=2x"-3x+2.
Bang bién thién

“ 3
—00 4 +00

N

5

Vay P, :g khi x =

Dlw
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Cau 62.

Cau 63.

x2+2x+1)

(-ys)  2X+Yy - 20182(x2+2x+1—2x—y) _2X+y o 20182( _2X+y
= . =

Ciich 2: Ta ¢6 2018’ s = g
(x+1) (x+1) 201877 (x+1)

201879 2x+y

S .
20187 (x+1)?

2u
batu= (X+1)2 , V=2X+Y v6i U, v>0.Phuwong trinh trén c6 dang: % =Y

u
< u.2018" =v.2018% (1) véiu, v>0.
Xét ham dic trung f (t)=1.2018' c6 f'(t)=2018"+1.2018'.In2018 > 0 vdi (Vt >0), suy ra ham
s6 f(t) dong bién trén (0;+ ). Do d6 phuong trinh (1) cé dang f (u)=f(v)<u=u

& (x+1)° =2x+y < y=x"+1.Khidé P =2y-3x=2(x"+1)-3x=2x" —3x+2 c6 do thi la
mot duong cong Parabol, dinh la diém thap nhat co toa do | (% ; gj Do vay, P, = g khi

3
X=—.
4

(THPT M¢ Dtec-Quing Ngai-lan 1 nim 2017-2018) Cho hai s thuc duwong x, y thay ddi thoa
man dang thiec (xy -1).229" = (X2 + y).2x2+y. Tim gia tri nho nhat y,,, cua y.

Ay, =3. B.y. =2. C.y,. =1. D.y. =3.

Loi giai:

Ta ¢ (xy—1)229" = (x2 + y) 2 o (2xy-1-1)29" = (x2 + y) Xy (1)

Xétham f(t)=(t-1).2" véi t>1.

Khidé f'(t)=2"+(t-1).2"In2>0 véi vVt >1.

x*+2
Tir (1)< 2xy-1=X>+y+le< y =
() Y y y 2X-1
2 _9y_ X=2
(2x—1) x=-1

Loai x=-1 vidiéu kién ctia t nén f(2)=2.
(THPT Chuyén Thai Binh — Thai Binh — Lan 5 nam 2017 — 2018) Cho 2 s thuc duwong X,y
thoa man log, [ (x+1)(y+1)]"" =9~ (x~1)(y+1). Gid trj nho nhét cua biéu thie P =x+2y 1a

11 27

AP, ==, B. P,

> wn = C.P. . =-5+6y3. D.P, =-3+6+2.

Loi giai:

Ta c6 log, [ (x +1)(y+1)]y+l =9—(x-1)(y+1)
<:>(y+l)[|ogS(x+1)+Ioga(y+1)]+(x—1)(y+1)=9.
< (y+1)[log, (x+1)+log, (y+1)+x-1]=9
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=S Iogs(x+1)+x—1:yiﬂ—logs(yﬂ)

9 9
< log, (X+1)+x+1-2=—--2+l0og, — (*).
9 (x+1) y+1 93 y+1
Xét ham s§ f (t)=log,t+t—2 véi t>0 c6 f'(t)=ﬁ+1>0 v6i moi t>0 nén ham s6 f (t)
n

ludén dong bién va lién tuc trén (0;+w).

Tt (*) suy ra X+1=i S X= 9 —1:8_y,do X>0 nén ye(0;8).
y+1 y+1 y+1

Vay P=X+2y=8_—y+2y=2y—1+i=2(y+1)+i—32—3+6\/§.
y+1 y+1 y+1

Vay P,, =-3+6+2 khi 2(y+1)=ilgy:i_1,

Y+

J2
Cau 64. Cho cac s6 thuc x,y véi thoa man log, (x —2) +4x° +48x-31=y +4.8* 1 Gia tri 16n
nhét ctia P=2""".(6-x) 1a
A. 14. B. 6. C. 32. D. 8.
Loi giai:
Diéu kién X >2
Ta co:

log, (2x—4)+4x° +48x-32 =y +4.8' >
< 2log, (2x—4)+ 8x” +96x—64 =2y + g2+
& 2log, (2x—4)+8x® —48x” +96x — 64 = 2y — 4827 + 87>

y—24x2)

& 2log, (2x—4)+(2x—4) = (2y—48+")+2"
Xétham so f (t) =2t+2% trén R thay ngay day 1a ham dong bién trén R
Phuwong trinh c6 dang
f(log2 (2x —4)) = f(y —24x2) e log, (2x—4)=y-24x" & (2x-4) =2

v o oy Lo 1(2x-4+12-2x)
Xét P=2"*" (6 x)—2(2x 4)(12 2x)§2( > J_s

D4u bang xay ra khi x=4. = Chon D.
Ciu 65. [PHAT TRIEN 47 - DE THI THAM KHAO - 2020] C6 bao nhiéu cip s6 nguyén duong (1 y)

x+2
v6i <2020 thoa man: log, il <4y* +8y’° —(x2 +4x)y2 +1
A. 2019.2020. B. 2020.2021. C. 2019°. D. 20207

Loi giai:
Ta co
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x+2 4 3 (.2 2
log2m<4y +8y —(x +4x)y +1

x+2
<lo <4yt +81° +4y7 — (P +4xy” + 47
B2 gz < OV Y (¥y* +4xy’ +4y°)
xy +2y 2
< log, —Zyz 2y < (Zy2 +2y)—(xy+y)

< log, (xy+2y)+(xy+2y)2 < 10g(2y2 +2y)+(2y2 +2y)2
Xét ham f(t) =log, (t) +1* thay ngay day 1a ham dong bién trén (0; +oo) .
Bat phuong trinh c6 dang f(xy+2y) < f<2y2 +2y) S xy+2y <2y’ +2y S x <2y
Do (%;¥) va y <2020 nén
Véi y=1=>x<2=x=1
Voiy=2=x<4=xe{1;2;3}
Voi y:3:>x<6:>xe{1;2;3,'4;5}

Voi y =2020 = x <4040 = x € {1,2;3....4039}

Vay s0 cap nguyén duong (X,' y) thoa man 12 1+ 3+5+...4039 = 2020° = Chon D.
Cau 66. [PHAT TRIEN 47 - PE THI THAM KHAO - 2020] Biét ring bdt phuong trinh

—x%+4x+1

XNx+2 = (8x+4).2 “ ¢ mot nghiém duwong la x = ax

b vdi a,b,ceN; b<20. Khi do

biéu thitc P =a+b+c bang gia tri nao sau day ?

A. 18. B. 16. C. 10. D. 8.

Loi giai:

. ) X=>-2
biéu kién { .

x#0
2x+1 P
+Bat phuong trinh < VX+2 = 2
X

2x+1

o Jxr2.2 =(2X+1J.2(XT

X
Xétham 8 f (t)=t2",vteR.

Taco f'(t)=2" +2t%2" In2>0,Vt e R.do d6 ham s& f (t) dbng bién trén khoang R .

Phwong trinh c6 dang f (\/X+2) =f (2X+1j
X
o x+2:2X+1<:>x3—2x2—4x—1:0 <:>x=3+;/173,(d0x>0).
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Vay a+b+c=18.
Cau 67. Cho ham s6 f (x)zln(x+\/x2 +1). Co tat ca bao nhiéu s6 nguyén m thoa man bat phuong

1
trinh f(1 + fllog —— [<0?
Fllogm)-+5{ 105, 575
A. 65. B. 66. C. 64. D. 63.
Loi giai:
biéu kién: m>1 (do m la s6 nguyén va m>0,m=1), suy ra logm >0.
Ham s f(x)=In(x -+ +1) 6 TXD D=&.

Ta co: f(—x)=1n(—x+\/x2+1)=ln%=—ln(x+\/x2+1)=—f(x), VxeR .
x+x% +

>0, Vx, nén f(x) dong bién trén R . Khi d6 ta c6

Mat khac f'(x) =

1
VXt +1
f(logm)+f(logm ﬁ} <0 f(logm)< —f(logm ﬁj < f(logm)< f(‘logm Wllg]

log 201 flop 2019
<:>10gm£—logmL<:>logm£ 0520 9<:>m£10 820 65,77.

2019 logm
Suy ra me{2;3;..;65}. Vay 0 tat ca 64 s6 nguyén m thoa man.
Cau 68. [PHAT TRIEN 47 - BE THI THAM KHAO - 2020] C6 bao nhiéu s8 nguyén m dé phuong
trinh ln(m +3sin X + ln(m +4sin X)) =sin X cdé nghiém thuec?

A. 6. B. 10. C. 5. D. 9.
Loi gidi:

N m+3sinx+ln(m+4sinx)>0
biéu kién: .
m+4sinx >0

sin X

Phuong trinh da cho tuwong dwong: m+3sin X+ ln(m +4sin X) =e

sinx

= m+4sinx+1n(m+4sinx):e +sin X

In(medsiny) In(m+4sinx) =€ +sin (1)
Xét f(t)=e'+t, teR.
Taco f'(t)=e'+1>0, Vte R. Nénham 3 f (t) dongbién trén R.
Vay (1)@ f [ln(m+351nx)]: f (sinx) <:>ln(m+4sinx):sinx.
Dat a=sinX, ae[-11]. Phuong trinh trd thanh: In(m+4a)=a < m=e" - 4a.
Xét g(a)=e-4a, ae[—l;lj.Ta 6 g'(a)=e"-4<0 Vae[—l;lj.

Vay d€ phuong trinh c6 nghiém thuec thi g (1) <m<g (—l) <e-4<m< 1 +4.
€

Vay ¢ 4 gia tri nguyén cua tham s6 m la:-1,0; 1; 2; 3;4.
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HET
Hué, ngay 09 thing 12 nam 2020
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