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KY NANG SU DUNG HAM PAC TRUNG
1. Kién thitc cin nam viing

Nhu cic ban da biét, phirong phip s dung ham dic truwng dé giai bai todin VDC logarit thwong xuyén
xudt hién trong dé thi cua BGD cdc nam gan ddy. D61 véi dang todn vé mii va logarit thi ddy la mot
phwong phdp t61 wu nhat.

Céc em hoc sinh cin ndm vitng dinh ly: Cho ham sé’ f(x) don diéu trén (a;b) . Néu f(u) = f(v) va
u,0€(a;b) thi khidé u=v.

Néu f(x) dong bién trén (a;b) v u,ve(a;b) thi f(u)Zf(v)@qu.
Néu f(X) nghich bién trén (a;b) va u,ve(a;b) thi f(u)Zf(v)@uSv.

Binh luén: Khi gidi todn, chiing ta sé gdp nhitng bai todn cho san ham f (x) don diéu va biéu thirc ham
dic trung dé thdy. Tuy nhién, & mikc do vin dung va vdn dung cao thi chiing ta phdi khéo léo bién doi dé
tré thanh ham ddc trung f(u) = f(v) hodc f(u) > f(v) .

2. Vi du minh hoa

Vidu1: Cho cac s thyc x, y thoaman 5+16.4% % = (5+16"2"2y ).72y‘x2+2 .Goi M va m lan luot 1a gia

10x +6y+26

tri I6n nhat va gia tri nho nhat ctia biéu thiee P = .Tmh T=M+m.
2x+2y+5
A.ng. B,T:E_ C. T=10. D. T=15.
2 2
Loi giai
Dat t = x> -2y, khi d6 gia thiét twrong dwong véi

5+4" 544

5+164' =(5+16').7" < = ()

Xét ham sd f(u) = 5(%) +(§J trén R.

Ham s6 f lién tuc trén R ¢6 dao ham f’(u)=5[%] In;+(§j ln§<0, VteR

Suy ra f(u) 1a ham s6 nghich bién trén R.
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_ 2 _ x:_5
Tacd P'= A —22x 120 =0< 1 . Bang bién thién
(x2+2x+3) ==
1
r |—00 ) - +00
2
Yy -0 += 0 =

Tedésuyra M =7, ng nén M+m=%.

Vidu2: Cho x, yla cac s0 thuc thoa man log, (x + y) =log, (x2 + yz) . Tap gia tri cua biéu thixc
P=x’+y’ chita bao nhiéu gi4 tri nguyén ?
A. 4. B. 5. C.9. D. V6 sd.
Loi giai
Diéu kién x+y > 0;x° +y*> >0

x+y=3
(1)

Ta dat logS(x+y)=log4(x2+y2)=t. Ta c6 {xz g

Vi (x+y)2 SZ(x2+y2):>(3t)2 <24’ =t<log,2~0,85.

4

, ) - 5 _9t_4t
Taco x"+y —(x+y) —2xy = xy = >

9 -4 1 3
(t)

Khid6 P=x"+y° =(x+y)3 —3xy(x+y)=27"-33. =—E.27t +5.12t =f

Xét f(t):—%.27*+%.12t v6i t<log,2 co f’(t)=—%.27t.ln27+%.12t.ln12

4

t
f’(t)=0@1.27f.1n27=§.12*.1n12@ z =3.1n£<:>t=10g27 3212 11,006 (1)
2 2 12 In17 2 In27
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t —0 log, 2
n
f'(t) +
£(t) f{logg zj ~4.18.
0 4

Goi T latap gia tri cua P.Dat f{log9 2) =a.

4

T=(0;

Tir bang biéh thién ta 6 |~ %) (1,234} €T
PeZ

Suy ra tap gid tri ctia P c6 chita 4 gia tri nguyén.

Vi du 3: C6bao nhiéu s§ nguyén x sao cho ton tai s thue duong y thoa mén biéu thire 2 =2.2/7?

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

Loi giai
Tach: 257 =22/ < 2 =2 oy 1y —y—x+1 o Y —y = —x° —x+1(*)
Cach1:

Yéu cau bai toan <> tim x € Z dé phuong trinh (*) c6 nghiém y duong.

Xét ham s& f(y)=y2—y trén (O,+oo) co f’(y):Zy—l, f’(y)=0<:>y=%.

Bang bién thién :

y)
1
4

Dua vao bang bién thién ta ¢ :
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Vay c6 2 s nguyén x dé€ phuwong trinh (*) c6 nghiém thuc y duong.

Cach2:
xeZ;y>0
Yéu cau bai toan duoc thoa < 1Y 1Y 3
x+=| +y-=| ==
2 2
xeZ;y>0 xeZ;y>0
<91 3 1Y Ve 1 |3 1Y
y=—+,|=—| x+= y=——,|=—| x+=
2 2 2 2 2 2
Truong hop 1
xeZ;y>0 Z,_l_\Est_H\E
2 2
& 3 1V & 5 . Ta chon xe{—l;O}
yZE"r E_[x+5j 24 E_ x+l
O RE P G
Treong hop 2:
xeZ;y>0 er;_l_\/ngS_l—H/g
2 2
= 1 |3 1)V < > , khong ton tai xeZ d€ y >0
N A I PO Y
T2 2) Y

Vay c6 2 s6 nguyén x d€ phuong trinh (*) c6 nghiém thuc y duong.

Vidu4: Tim m d€ phuong tr‘mh(m—l)logi (9(—2)2 +4L(m—5)1og1 (%)+4m—4 =0 c6 nghiém trén

& x_

A.—3<ms§. B.meR. C. me{l}. D. -3

2 2

A
3
IA

(SSEIRN|

Loi giai

bat t=log1(x—2). Do xe{g;él} nén te[—l;l].

2

Facebook: https:/[www.facebook.com/nhatlinh.phan.1401/



https://www.facebook.com/nhatlinh.phan.1401/

S tam vev bien saar: Phan Vhat Link %MWWWWWZOZZ

2
—t+1)=t2—5t+1<:>m=ﬂ

£ —t+1
. —5t+1 . s 4t —4 —4(1—t2)
Xét f(t)=————, véite[-1;1], tacsd: f(t)= ~= 7 <0, Vte[-11]
t—t+1 (#—t+1)  (P-t+1)

Suy ra, ham s6 nghich bién doan |:—1; 1:| . Phuong trinh (1) c6 nghiém khi duong thang y = m
c6 diém chung véi d6 thi ham s y = f(t) trén doan [—1;1] o f(l) <m< f(—l) < -3<m< %
Vidu5: Co bao nhiéu s6 nguyén x sao cho ton tai sO theee y thoa man biéu thikc sau
log, (x+y+3)=log, (x2 +y° +2x+4y+5)?

A. 3. B. 2. C. 1. D. V6 s6.

Loi giai

Ta co: log4(x+y+3)=10g5(x2+y2+2x+4y+5)

<:>10g4[(x+1)+(y+2)] =log, [(x+1)2+(y+2)2}
P4t X =x+1; Y =y+2. Khi d6 ta c6: log, (X+Y)=log,(X*+Y?)

X+Y =4
Dit t =log, (X+Y)=log, (X2 + Yz) suy ra ta c6 hé phuwong trinh {Xz Lyiog

Theo bét dang thitc Bunhiacopxki ta c6: (X + Y)2 <2(X*+Y?*) < 16' <25 < t<log,, 2.

5

log 6 2 110816 2 %10816 2

Mit khac: X> =5 -Y2<5'<5 5 «-5 5 <X<5 >°

IA

1 1
710g1762 EIOgEZ

Vi XeZ=Xe{-1,0;1}. Tuong twtacé: -5 * <Y<5 = .
Trwong hop 1: X =0, ta c6 phuong trinh log, Y =log, Y* (1).
Y =1la nghiém cua phuwong trinh (1) .Dod6 X =0 théamansuyra: x=y=-1.

Truong hop 2: X =-1, ta c6 phuong trinh log, (Y—l) =log; (1+ YZ) (2)
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1
P 1 2y 2B
Taco: f (Y)— (Y—1)1n4 (1+Y2)ln5 >0,VYE(1,5 }

llog16 2

Suy ra ham s§ dong bién trén (18], véi =5 ° = 1(\{1;% f(Y)=f(B)~-1,1477689 <0
= f (Y) =0 vO6 nghiém. Hay phuong trinh (2) vo nghiém. Do d6: X =-1 (loai)

Truong hop 3: X =1, ta cd log, (Y +1)=log, <1+Y2) (3).

Y =0 la nghiém ctia phuong trinh (3). Do d6 X =1 thoa.

X=0 =-1
Vay co 2 gid tri X € Z thoa man la: N .
X=1 x=0

Vidu 6: Cho x,y théda man 27" 437V 52yl o 5r2xyil_p=2xiysl_ g2y (*) . Tim gia tri 16n nhat caa
biéu thire P =2x>—y> —2x+3y+1.

A.2. B. 2. C. 1. D. 3.
Loi giai

Phuong trinh (*) e e R B B

bat 2x -y =a, phuong trinh tré thanh 2(2“ +2’“)+3(3“ +3’“) = 5(5“ +5’“)

Nhan thay néu a 1a nghiém thi —a cling la nghiém nén chi can xét 2>0.

Xétham s6 f(x)=x"+x"",x>1 v6isq thuc t duong tiy y.

Taco f'(x)=t"" (1—x‘2t), do x>1 nén 1-x* >0 = ham s& nay dong bién trén (1;+).

Do d6, ta duoc bat dang thirc sau: 2° +27° <3°+3° <5°+5°,Va>0 va ddu ding thitc xay ra

khi a=0.Suy ra 2(2"+2)+3(3'+3")<5(5'+5").
Déng thitc chi xay rakhi =0 hay 2x-y =0 2x=y.
Khi d6 P=2x* —y* ~2x+3y+1=2x* +4x+1=-2(x 1) +3<3

D&u “=" xay ra khi x =1. Vay gid tri 1én nhat ctia P bang 3 khi x=1.
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A.3. B.2. C. 1. D. V6 s6.
Loi giai

x+2y =3

2

Diéu kién x++2y > 0;x% +1> #0. Dt 10g3(x+\/5y)=log2(x2+y2):t,khi do { o
X +yt =

t
Vi (x+x/§y)2 S3(x2+y2):>9t <3.2' c{gj <3< t<log,3.

2

log, 3
Nhu vay x*+y*=2' =2 <2'<2 * ~1,65. Vi x nguyénnén x* €{0;1}.

3t , ; log, 2
Véi x=0 tacohé y_ﬁ suyra9—=2t<:> 2 =2<:>t=10g92:>y=3 ~1,17.
2 2 : %
y =2
i . N _ 2 y=0
Vé6i x =1 ta c6 phuwong trinh log, (1+\/§y) =log, (1+y ) = [y ~0,7686

Véi x =-1 ta c6 phuong trinh log, (\/Ey —1) ~log, (1+y2) =0.
Xét ham s8 f(y)=log, (\/Ey—l) ~log, (1+ y2) . Lap bang bién thién ta ching minh duoc
max f ( y) ~ f (1,369) ~ —1,583 <0 nén phuong trinh v6 nghiém.
Do d6 ta chon duwoc x e {0;1} . Vay ¢6 2 gid tri x thoa man yéu cau cta bai toan.
Vidu8: Co bao nhiéu cdp s (x; y) thudc doan [1 ;2020] thoéa man y la s6 nguyén va

x+Inx=y+e’?
A. 2021. B. 2020. C.7. D. 6.
Loi giai
Xétham s8 f(t)=t+e' = f'(t)=1+¢' >0,Vte R = f(t) dong bién trén R (1).

Talaicod: x+Inx=y+e’ <:>f(1nx)=f(y) (2) Te(l)va@)suyralnx=y < x=¢".
Dé 1<x <2020 thi 1<e’ <2020 < 0 <y <1n2020.

Ma y nguyén va ye[1;2020:| nén ye{1;2;3;4;5;6;7}.
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Vidu9: Cho hai s6 thuc dwong x,y théoa man x > % va logx+logy+12 log(x + y). Gia tri nho nhat

cua biéu thiic S =x+3y thudc tap hop nao duwdi day?
A |2.2] B.|0.2 c |22
3 3 33
Loi giai

>0
Piéu kién {x

0 Véi diéu kién trén ta co: log(ley) > log(x + y) < 10xy 2 x+y
y>

<:>y(10x—1)2x>0:>y2 (dox>%)DodéS=x+3y2x+ 3 .

10x-1 10x-1
. 3 3x 1 (N1 3
Xét f(x)—x+10x_1 (x>1OJ.Taco f(x)—l —(lox—1)2

f’(x):0<:>(10x—1)2=3<:>10x—1=\/§<:>x:\/§gl (dox>%}.

Lap bang bién thién ta c6 min f(x

( ):f£1+\/§J=2+\/§_

To”‘”j 10 5
5 x_\/§+1 x:\/§+1
Khido S=x+3y>x+ 2mir1f(x)=2+\/5 Vé\S:2+ 3<:> 10 o 10_.
10x -1 (%”"’] 5 5 x _3+J§

Yy

Tlox-1 YT T3

Vay gia tri nho nhat cua biéu thiec S=x+3y 1la S, = 5 1k

2443 [ 4}
e|l0;—
3. Bai tap van dung

Caul: Coébaonhiéu cdp s6 nguyén (x;y) thoa man 1<x <2020 va x+x>-9'=3".

A. 2020. B. 1010. C.6. D.7.

Cau2:  Cébaonhiéu cip sé nguyén (x;y) théa man x,y €[5;37 ] va Jx =2 42y —x+ 244y +2y+2
A. 32. B. 5. C. 1. D. 33
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Cau 5:

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

octyen x;y) thoa man diéu kién 0 < x <2020 va 3" +x+1=3"+y?

A. 2020. B. 2021. C. 2022. D. 2023.

C6 bao nhiéu gia tri nguyén duong cua tham sO m nhd hon 2018 d€ phuwong trinh
log, (m + m ) =2x cé nghiém thuc?

A.2017. B. 2018. C. 2016. D. 2015.

Coé bao nhiéu cdp s6 nguyén (x;y) thdoa man diéu kién sau 0<y<100 va
x° +6x*y +12x*y* —19y° +3x* -3y =07

A. 10. B. 100. C. 20. D. 21.

Cé bao nhiéu cap s6 nguyén (x;y) thoa man diéu kién x,y € [3 ;48] va

(x—2)\/yj=\/y?.\/x2—4x+5 )

A. 46. B. 6. C. 45. D.5.

7 A ~ A 2 ~ x+1 sin? y+cos* s 2
C6 bao nhiéu s6 nguyén duong x théa man log, — +x =4V —sin" 2y ?
A. V0 s6. B. 3. C. 1. D. 2.

Cho s8 thyc x, y thoa man 2° —2" = y—x%. Tim gia tri 16n nhat ctia biéu thiic P = x—2y.

A P=1. B.P=>. c.p=1. D.P=1.
4 4 3 8

Cho hai s6 thuc x, y thoa man 0<x,y <1 trong d6 x, y khong dong thoi bang 0 hodc 1 va

10g3[1x+y j+(x+1)(y+1)—2=0. Tim gi4 tri nho nhat cta P véi P =2x+y.
Yy

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

Cé bao nhiéu cdp s6 nguyén (x;y) thoa man diéu kién dé bai 0<x<2020 va
3(9% +2y) =x +log, (x+1) -2?
A. 2. B. 4. C. 5. D. 3.

Cho f (x)=2020x—2020_x . Goi m, la sO lon nhdt trong s6 nguyén m thdéa man

f(m+1)+f{Fn;0—2020j <0.

A. m =2018. B. m, =2019. C. m, =2020. D. m, =2021.
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

=0. Tim gia tri nho nh3

B 36+296+/15 c 36—296+/15 b —4J6 +36
5 R R T

Cho x,y 1la cac s6 thuc duong thoa man bat dfmg thttc sau day

x+1
3y+1

log <9y* +6y° —x*y* —2y°x (1). Biét y <1000, hdi c6 bao nhiéu cdp s6 nguyén duong

(x; y) thoa man bat dang thuc (1).
A. 1501100. B. 1501300. C. 1501400. D. 1501500 .

L
Cho 2 s0 thuc x,y khong am théa man: 2" =log, [14—(]/ —2)\/y+1] Gia tri cua biéu thac
P =[1-2(x+y)| bing
A. 3. B.5. C. 1. D. 2.

Cho x, yla cac s6 thuc thoa man bidu thiic log,(2x +2) +x -3y = 8*(*). Biét 0 < x <2018, s6 cap
x, y nguyén thoa man dang thtec (*) 1a

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

Cho a,b,c la cac sO thuc thoa man biéu thitc sau day
2,2, 2 3a+2b+c
2(27 1) (a=1) +(b=1)" +(c=1) =4°" . Dat P=22"2""C 3 o0i S 1a tap hop gbm
(27 a1 (51 + e-1) P22 i s 1 tap hop g
nhiing gia tri nguyén ctia P. S6 phan tr ctia tap hop S 1a

A. V0 So. B.5. C. 4. D. 3.
Phwong trinh log(x + 1) =2 conghiém la
A.11. B.9. C. 101. D. 99.

Cho 2°=3,3"=4,4° =5,5" =6.Tinh 2",

A. log, 6. B. log, 2. C. 2 D. 6.
N ~ , \ . I 1 1 1
Cho x,y,z laba so thuc khac 0 théa man 2* =5 =10 Tinh P=—+—+—.
Xy z

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

Cho hai s0 thuc duwong x, y thoa man biéu thiee log, x =log, y =log, (x+ y). Gié tri cua ti s6

z bang
y
A. _1+2\/g' B. “2*/5. C. 1*4*/5. D. _11*/3.
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

. Gié tri nhé nhat cua b

A. 2. B. —E. C. 4. D. E

4 4

Cho biét a, b, c la cac s6 thiee dwong thoa man biéu thire 2018 =2019° = 2020° . Hay tinh gia

tri ctia biu thie =2+

c
A. log,,,,2019. B. log,,,; 2019 +log,,,, 2020 .
C. log,,; 2020. D. log,,,; 2019.2020.

Cho x,y duong thoa man: logs(x2+2y)=1+log34. Gia tri 16n nhat caa P =./xy thudc
khoang nao dwdi day.

A. (-11). B. (%3} C. (5;10). D. (-2;0).

Cho a,b,c >1 va cac s6 thuc duong thay dodi x,y,z thoa man a* =b¥ =c* =+/abc. Tim gid tri

16n nhat cia P=12416_ 2.
x oy

3 3
A. 24. B. 24-—. C. 20. D. 20-—.

2 2
Cho cac s0 thwe duwong x,y thdéa man 20202019(x2_y ) (4x+§ . Tim gia tri nhé nhat caa biéu

x+2

thitc P=y—-2x.
A. minP=4. B. minP=2. C. minP=1. D. minP =3.

2(1-x
Cho x>y >0 théaman 3?2 = M Gié tri nho nhét cta biéu thic P=x+5y la

x+y
50845

A 2. B. [N
45 +1

C. 4. D

6 B Ne]

7 7 ~ 2 ~ A - A ]‘ N .7 . 2 N, 2 .« A7 ’
Xét cac sO thuc a, b théa man diéu kién g <b<a<1l. Tim gia tri nho nhat cua biéu thitc

P =log, [%4_1}_1210&2 a-3

A. minP =13. B. minP = - C. minP =32 D. minP =9.

5
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Op nao dwdi day?

é. (6;8). D. (8;10).

Xét cac so thue duwong a,b,x,y thdbaman a>1,b>1 va a* =1’ = % . Gia tri nho nhat cua biéu

7’ 3\ m 7. m \ o n A .2 \ . 7 .7 . 2 o« A? 7
thitc P=x+4y la P, =— voOi — la phan s toi gian va m,n € N, khi d6 gia tri cua biéu thtrc
n n
T =m*+n cb gia tri bang bao nhiéu?

A.79. B. 25. C. 34. D. 85.

Cho <cac s6 thuc x,y théa man diéu kién sau day x>-1ly>-3 va

log, [(y+3)(x+1)]+% =0. Gia tri nho nhat ctaa biéu thtic sau day P =x+3y+10
thudc tap nao dwdi day:
A.[1;3). B.[3;4). C.[45). D. [56).

Cho hai s6 thuc duong 4,b théa man 1>a>b>i . Gid tri nho nhdt cta bidu thic

P=log, (b —ﬂ —~log, /b thudc tap hop nao dudi day?
b

A. (0;1). B. [4;12—1} C. (2;4} D. (1%}

Cho x, y la cac s60 thuc dwong théa man xy<4y-1 . Gid tri nho nhdt caa

6(2x+
p= ( y)+1nx+2y 13 a+1nb . Gia tri cta tich a.b 1a
x y

A. 45. B. 81. C. 108 . D. 115.

Xét cac sO thue dwong a,b,x,y thoa man 1<a<b<a’ vaa*=b"= % . Gia tri 16n nhat caa
biéu thitc P = x+3y thudc tap hop nao dudi day?

A.[12). B.[2;3). C.[3;4). D.[4;5).

Cho hai s6 thwc a,b thoa man log,a+log,b=1. Gia tri 16n nhat cta biéu thic
P= \/log3 a+ \/logz b bang.

A. \/logz 3 +\/log32 . B. log,3+log,2.

2

Jlog,3+log,2 .

1
C. E(log2 3+log32). D.
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Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

AT=2. B.T-2. cr--2 D.T--2,
3 2 3 2
Cho p va ¢ la cac s0 thyc duong sao cho: log, p =log,, g =log,, (p+q). Tim gia tri cua 1.
p
4 8 1 1
A B. <. C. E(1+\/§). D. E(1+\/§).

Cho x, y la hai s6 nguyén khong am théa man log, (x+y) =log, (x—y). Hoi tong x+y la bao
nhiéu?
A. 1. B. 4. C. 3. D.7.

Cho s0 thuc 1<x<8 . Goi gia tri l6n nhat va gia tri nho nhdt cta biéu thic

10g2i
=—128 _jog x lanluotla a,b. Tinh ab.
log, x+1 2
A.ab=5. B. ab=35. C.ab=-7. D. ab=-35.

C6 bao nhiéu cap sO nguyén (x;y),xSZOZO va thoa man phuong trinh sau day
log2x+log2(x—y)=1+4log4y.
A. 2020. B. 1010. C. 2019. D. 1011.

. . . A ' . 4x* —4x+1 .
Biét x,x, ( x,<x, ) la hai nghiém cta phuwong trinh logz(qu@c—élxz va
X

2% —x, = %(a—\/ﬁ), (a,b € N). Tinh gid trj ctia biéu thikc P = a+b

A.P=—4. B. P=6. C.P=-6. D. P=4.

Cho phuong trinh 2log, (Cotx) =log, (cos x). Phuong trinh cé bao nhiéu nghiém trén khoang
(0; 20207)

A. 2020. B. 2019. C. 1009. D. 1010.

C6 bao nhiéu gia tri nguyén ctia y thoa man 5 =log; (x + y) +y. Biét rdng | y| <2020.

A. 2020. B. 2019. C. 1010. D. 1018.

Cho bat phwong trinh log10x +log® x +3 > m.log100x véi m 1a tham s thuc. C6 bao nhiéu gid
tri cia m nguyén duong dé€ bat phuong trinh c6 nghiém véi moi x thudc [1; +oo)?

A. 1. B. 3. C.vo sd. D. 2.
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Bang dap an

1.D 2.C 3.D 4.B 5.A 6.DB 7.B 8.B 9.D 10.B
11.D 12.A 13.B 14.D 15.C 16.C 17.D 18.D 19.D 20.C
21.A 22.D 23.B 24.B 25.C 26.D 27.A 28.D 29.A 30.D
31.B 32.B 33.B 34.B 35.B 36.A 37.D 38.A 39.B 40.B
41.B 42.D 43.A 44.A 45.A
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