Chuyén dé 5

Ham S6 Liay Thwra. Ham Sé6 Ma & Ham

S6 Logarit

§1. Liay Thira

A. Kién Thitc Can Nhé

1. Cac dinh nghia.
e Liiy thita v6i s6 mil nguyén duong:

e Lity thita v6i s6 mii 0:

e Lily thira v6i s6 mil nguyén am:
e Can bac n:

Luu y:

e Liiy thita v6i s6 mii hitu ty:

o Liiy thita v6i s mil thuec:

a* = g.a..q (a € R,n € N¥),
———r
n thia s

a®=1 (a #0).

a =2 (a#0,n € N*).

b 1a can bac n cta a & b = a.
Khi n 1é thi a ¢6 ding mot cin bac n 1a /a.
Khi n chn thi a < 0 khong c6 can bac n.

a =0 c6 mot can bac n la 0.

a > 0 ¢6 hai cin bac n la £ {/a.

an = Yam (a>0;m,n € Z;n>2).
a®= lim a™ a>0;(r,) CQ; lim r,= Oé>-
n——+o00 n——+00

2. Céac tinh chéat ciia liy thira véi sé6 mi thuc.
Cho hai s6 a,b > 0 v& o, 8 1a nhitng s6 thyc tuy ¥. Ta c6

o a®.af = a*th,
. (aa)B = q°P.
o (ab)” = a“~.b.

e Néua>1thia*>d’ < a>4.
eNéua>0thi0<a<be a® <o

B. Bai Tap

5.1. Tinh gia tri cac luy thita sau

@l

a) (0,04)” "% = (0,125)7 5.

—0,75
> — 2505,
1

e) 81707 4 (125)_ - (

g) (42\/§ _ 4\/5*1) .272\/5.

1

2
o
c) 73+<16

Wl

L
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5.2. Rit gon cac biéu thitc sau
x%y + my%
a)

aOé

° prci =q* P,
()5

eNéu0O<a<1thia®>a’ < a<p.
eNéua<0thi0<a<b<sa® > be.

JONSON
d) (=0,5)"* — 62592 — (2

102+\ﬁ
H—0
22+\ﬁ'51+\ﬁ

h) ({/25+4J6—‘\3/1+2\/6> \3/1—2\/6.

1
16

1

8

a%\/l;+b%\/5

b) Ya+ Vb
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Nguyén Minh Hiéu

Vi _ i dab

Va-Vb  Ya+ b

(2\/_ )<2f+af+a3\/§)
a4*/§—a\f '

a—1 f—i—f

a%—|—a2 \[‘Fl.

c)

)

5.3. Hay so sanh céc cip s sau
a) v10 va v/20.

c) 3600 va 5400,

d) a—2> _ a+b
Va— Vb Ya+ Vb

(- a) (o0

_2

b2 az — bz bz s

h) <a+ 1) ( Tt 1 1 :
a2 a2 a2z — b2

b) V13 va v/23.
d) V74 /15 va /10 + v/28.

5.4. TinhA:\/a+b—|—c+2\/ab+bc—|— \/CL—!—b—I—c—2\/ab—|—bc7 (a,b,c>0,a+¢c>Db)

§2. Logarit

A. Kién Thic Can Nhé

1. Pinh nghia. a =log,b < a* =0 (a,b> 0;a # 1).

2. Tinh chét.

e log,1=0. e log,a=1.

e Khi a > 1 thi log,b > log,c & b > c.
3. Quy tic tinh.

e log, (bc) log,b + log,c.

e log,+ = —log,b.

e log, V/b = Llog,b.

e log,b =

Iogba

4. Loégarit thap phan va légarit tu nhién.

° alogab =b. ° loga (a,a) = Q.
e Khi 0 < a <1 thilog,b > log,c < b <ec.

. loga% = log,b — log,c.
o log,b* = alog,b.

e log,b = log,c.log.b.

e log,.b= élogab.

e Logarit thap phan: La logarit ¢6 cd s6 a = 10. Ky hieu: log 2 hoic lg 2.
e Logarit ty nhién: La logarit c6 cd s6 a = e. Ky hiéu: Inz.

B. Bai Tap
5.5. Tinh

a) log; v/3.
d) log45 — 2log 3.

g) 5lne~! 4+ 41n (e?/e).
5.6. Don gian biéu thiic

2) log,4 + log,v/10
log,20 + log,8

d) log, (W).

g) 161+10g45 +4%10g23+310g55.

5.7. So sanh cac cip sO sau:
a) logg 2 va logy 3.
d) logs3 va log 52.

b) 2log,, log 1000.
e) 3log,log,16 + log 12.

h) log 72 — 2log 27 256 —|— log v/108.

logy24 — %10g2 72

b .
) log318 — %10g372

e) logslogs YRVIRGH
——

n dau can

ot

h) (81%_%10’%94 +2510g1258> 49103;72.

b) log%e va log%w.
e) logs5 va log,4.

5.8. Tinh log,1250 theo a, biét a = log,5.
5.9. Tinh logs,168 theo a,b, biét a = log;12,b = log;,24.

5.10. Tinh log;,,63 theo a,b, ¢, biét a = log,3,b = logs5, ¢ = log,2.
5.11. Tinh log 35135 theo a, b, biét a = log,75,b = logg45.

5.12. Ching minh ring ab+ 5 (a — b) = 1, biét a = log;,18,b = logy,54.

5.13. Cho y =10 g , 2= 10T Toew . Chitng minh ring z = 107 o= .

5.14. Cho a,b,c > 0. Chiing minh réng (abc) = < a®ct.

30

c) log,s8.logg5.
f) log,48 — $log,27.

i) log 0,375 — 21log /0, 5625.

1
c) (log72 + ) log 7.
57

f) 9210g34+410g812.
l) 72 (49%10g79—10g76 + 5—10gﬁ4>.

c) log,10 va logs30.
f) log410 va logghT.
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Chuyén dé 5. Ham S6 Liiy Thita. Ham S6 M & Ham S6 Logarit

§3. Ham S6 Ly Thira. Ham S6 M & Ham S6 Logarit

A. Kién Thitc Can Nhé

1. Ham sb luy thira.
e Dang: y =z* (a€R).
e Tap xac dinh:
Néu « nguyén duong thi D = R.
Néu a = 0 hodc nguyen am thi D = R\ {0}.
Néu a khong nguyén thi D = (0; +00).
e Dao ham: ¢y = az*~ L.
e Tinh chat: (Xét tren (0; +o00))
a > 0: Ham 86 luon dong bién.
a < 0: Ham s6 luon nghich bién.
2. Ham s6 mil.
e Dang: y=a” (0<a#1).
e Tap xac dinh: D =R.
e Dao ham: ¢y = a*Ina.
e Tinh chét:
a > 1: Ham s6 luon dong bién.
a < 1: Ham s6 ludn nghich bién.
3. Ham sb logarit.
e Dang: y =log,xz (0 <a#1).
e Tap xac dinh: D = (0; +00).
e Dao ham: y' = L.
e Tinh chat:
a > 1: Ham s6 luon dong bién.
a < 1: Ham s6 luon nghich bién.

Ay Ya
a>0 a<0
> 1 >
O T O T
AY Ya
a>1 O<ax<l1
1 1
_/_I R j\_}
O T O T
Ay y;
a>1 O<a<l1
—Il > 1 >
O T O T

4. Dao ham ctia ham sé lity thita, mii va logarit.

a—1 a—1

o (z%) =ax o (u®) = au

e (a*) =vwa“lna. e (lnz) = e
B. Bai Tap

5.15. Tim tap xac dinh cfia cAc ham s sau
2

a)y=(22-2) .
d) y = log, (5 — 22).

5.16. Tinh dao ham ciia cac ham sb sau
a) y = (3% — 4z + 1)\/5.

u'. e (e?) =e”.
!

e (Inu) = 1;

b)y=(2—-2?)".
e) y = logg (z% — 2z).

b) y = 32% — Inz + 4sin .

U

—_

/ —
w o loga) = zlna

v

f)y = log074

d) y =log (z* + = +1). e)y=Ino. f)y=(%-
g y=(e""+1—Inz)". h) y = Znztl

5.17. Tim gia tri 16n nhat va gia tri nhé nhat clia cdc ham sb sau

a) y =z — e>® trén [0; 1].
d) y =In (3 + 2z — 2?) trén [0;2].
g) y =x%e~ tréen [0;1n8].

b) y = e** — 2¢® trén [—1;2].
e) y:ln(4—3x2 —J:4).
h) y = 2% Inx trén [1;e].

§4. Phuong Trinh & Bat Phuong Trinh M

A. Kién Thitc Can Nhé

1. Phuong trinh mi co ban.
eDang:a®=b (0<a#1).
e Cach giai:
b < 0: Phuong trinh v6 nghiém.
b>0:a” =b& x=log,b.

2. Bat phudng trinh mii cd ban.
eDang: a® >b (0<a#1).
e Céch giai:

b<0:5=R

b>0,a>1:a">bs x> log,b.
0<a<1l:a®>bs x<log,b.

Luu y. Cac dang a® > b;a® < b;a® < b dya vao dau dé c6 cach giai tuong ting.
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o (log,u) =

e (a®) =a*Ina.

ulna’

V2

gy=(22—z—-2)"".
37;—&-2’

¢) y = 2xe® + 3sin 2.

)62;8.

i) y=1In(2e” +1n (22 + 32+ 5)).

c)y=(r+1)e” trén [-1;2].
f) y = 2% —In (1 — 2x) trén [—2;0].
i) y =5% + 5177 tren [0;logs8].



Nguyén Minh Hiéu

B. Phuong Phuong Giai Co Ban

e Dua vé cling co sb.
e Liy logarit hai vé.

C. Bai Tap

5.18. Giai cac phuong trinh sau
a) 2271 =3,
C) 2x27x+8 — 41*3&0'
e) 3221 4+ 32¢ = 108.
)

) 3+2v2)" = (3-2v2)" "

5.19. Giai cidc bat phuong trinh sau

) 27w e <y,
x+2 x+3 x+4 z+1 _ rx+2
c) 27+2 _ a3 _grtd 5 5 5e+2,
) x
)

o

2
e 2z—1 < %

x+17
g) 32551 > 0,25.128

5.20. Giai cac phuong trinh sau
a) 647 — 8% — 56 = 0.
c) 22t® — 2277 — 15,
) (D 03) x —x 22+w—w2 = 3.

5.21. Giai cac bat phuong trinh sau
a) 4 — 3.2 +2> 0.
) 5% + 5177 > 6.

5.22. Giai cac phuong trinh sau
a) (5-2v6)" + (5+2v6)" =
) (T+3vV5)" +5.(7-3V5)" = 6.2
e) (T+4v3)" —3(2—v3)" +2=0.

5.23. Giai cac phuong trinh sau
a) 3.4% — 2.6 = 9%,
c) 47 HVat=2 5 or-liVei=2 G — (),
e) 27% + 127 = 2.8%.

5.24. Gidi cac bat phuong trinh sau
a) 277 + 12% < 2.8%.
) 95 —13.65 "1 + 45 <.

4-57
€) smperiig < L

5.25. Giai cac phuong trinh sau
a) 12 + 6% = 4.3% + 3.2*.
C) 2x275w+6 + 217%2 — 2.26759: + 1.
e) 477 4 1=7" = 9(@HD)? 4,

5.26. Giai cic bat phuong trinh sau
a) 12 4+ 6" > 4.3 4 3.2%.
¢) 5201 4 67+ > 30 4+ 57.30°,

5.27. Giéi cac phuong trinh sau

a) 3* =11 — .

c) 3% + 4% = 5%,

C) 5x272r+2 +4x272z+3 + 3m272x+4 — 48
5.28. Giai cac phuong trinh sau

a) 4% + (20 — 17) .27
c) 9% 4 (22 —3) .37 — 222 +2=0.

+ 2?2 — 17z + 66 = 0.

e Dit an phu.
e St dung tinh don diéu ctia ham s6 mil.

b) 20° = = 4,
d) 3¢.27+1 = 72,
f) o + 23:+1 + 2;c+2 =3¢ + 33:—1 + 39c—2_

h) (5 - 2\/6)"”2’33”+2 -5+ 2\/6)# =0.

b) 37+2 4 37-1 < 28.

d) 2% 4 2;c+1 + 27;+2 < 3% +3a:—1 +3x—2.
r— z—1

D (VE+2)' = (vE—2) .

h) 207777+ < 7,140 w43,

b) (TN-08) 32¢+1 — 9.3 4 6 = 0.
d) (TN-07) 7% +2.7'72 — 9 = 0.
f) 320+t = 3742 4 /1 — 6.3% 4 32(=+1).

b) 32.4° +1 < 18.2°.
d) 2+V3) +(2-v3)" >4

b) (B-07) (V2-1)"+ (V2+1)" —2v2=0.
4 (V5+2 6)E+< 2\/6>$710.
£) (26 +15v3)" +2(7+4v3)" —2(2-v3) = 1.

b) 2.16*+1 + 3.81%T1 = 5.367 1.
d) 5.2¢ = 710" — 2.5,
f) (A-06) 3.8% +4.12% — 187 — 2.27% = 0.

b) 252zfa:2+1 + 92zfa:2+1 Z 34.152z7w2'
d) V¥ —37TT £ 2> 3% — 9.

2

g.

4—7.5"
f) szvr=iosra <

b) 520+1 4 791 — 1757 — 35 = 0.
d) (D-06) 27"+ — 42" ~2 _ 220 4 4 — ),
f) 72 971 + 9lz—3|+6 — ;.2 glz—3|+4 + 9z+1

b) 43c2+:c +21—:c2 Z 2(.15-{-1)2 +1.
d) 52r—10—3m 4555 < 51+3m_

b) 2 =z + 1.
d) 1+82 =32
f) 2v3 —2 = —2% + 8z — 14.

b) 9% +2(x — 2) .3 + 22 — 5= 0.
d) 322 — (2% +9).3% + 9.2 = 0.
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Chuyén dé 5. Ham S6 Liiy Thita. Ham S6 M & Ham S6 Logarit

5.29. Giai cac phuong trinh sau

a) 22 — /27 16 = 6. b) 3%2¢ + /3T +T7=1.
c) 27% + 2 = 3v/3++1 — 2. d) 7*=1 = 6log, (6z — 5) + 1.
5.30. Giéi cac phuong trinh sau
a) 27 =37, b) 2¢° 4 = 3o -2,
c) 5%. = 500. d) 87%2 = 4.34-7,
5.31. Giai cac phuong trinh sau
a) 37" = cos 2. b) 21l = sin .
c) 2771 427" —goel 9 — (p 1), d) 2274 4237 = e

§5. Phuong Trinh & Bat Phuong Trinh Légarit

A. Kién Thitc Can Nhé

1. Phuong trinh 16garit co ban. f-Diit.Iﬁ)lu’dnf ; rln(}(; 1<oga;1‘;)cd ban.
e Dang: log,z=b (0<a#1). ANE: 10Ba T “ )

% e Cach gidi: a > 1: log,x > b < x > a’.

o Céch gidl: log,x =b & @ = a”. 0<a<l:log,x>bs0<x<ab.

Luu y. Cac dang log,r > b;log,z < b;log,z < b dya vao dau dé c6 cach gidi tuong tng.

B. Phuong Phuong Giai Co Ban

e Dua vé cling co sb. e Dit an phu.
e Stt dung tinh don diéu ctia ham s6 logarit.

C. Bai Tap
5.32. Giéi cac phuong trinh sau
a) logs (x — 2) = 2. b) log; (5 + 3) = logg (72 + 5).
c) logy (z2 — 1) = logi (z —1). d) logyx + log, (. — 2) = 3.
e) log, (2 + 8) = log, + log,6. f) logs (z + 2) + logs (7 — 2) = log;5.
g) logsz + log,z = logsx. h) logyx + logsx + log,x = logygx.
5.33. Giai cac bat phuong trinh sau
a) logg (4 — 2x) > 2. b) logs (2 +2) + log1 (x+2) <0.
c) logs (3z —5) > logs (x +1). d) log, (z + 3) < log, (22 +9).

5.34. Giéi cac phuong trinh sau
a) log2 (22 + 3z + 2) +log, (22 + 7z + 12) =log,24. b) log (2® + 8) = log (z + 58) + £ log (2 + 4z + 4).

¢) 3log 3 (z +3) + flogy(z — 1)° = logyda. d) 3logs (z +2)* =3 =logs (4 — x)” + logs (v +6)°.
e) log svr+1—logs (3—x)— logg(z —1)>=0. f) logy (z —1) +logy (1‘+1)—10g% (7T—x)=1.
g) log, (8 —22) + log% (Vi+z+V1I—2)—2=0. h)log, (4" + 15.2" + 27) + 2logy ;53— = 0.

5.35. Giai cac phtrdng trinh sau
a) log, (z — Va2 — 1) + 3log, (2 + Va2 —1) =2, b) (A-08) logy, _; (222 + 2 — 1) +log, ., (22 — 1)° =4.
¢) logy (z — Va2 — 1) logs (z + Va? — 1) =logg (z — Va2 — 1).

5.36. Giai cac bat phuong trinh sau

a) (A-07) 2logs (4z — 3) + logy (22 + 3) < 2. b) logiz + 2logs (z — 1) + log,6 < 0.
c) (D-08) log%wz_% > 0. d) logg 55 > 1.
1 271 log, (1 — 3logyrz) — 1
. 08y (3 ) > 1. f) g ( 1 277) < 0.
T og12x
T —
- z _ <1. h) ——— <1.
g) (B 02) 1ng [1Og3 (9 72)] — 1 ) 10g3 (9 _ 31) -3 -
5.37. Giai cac bat phuong trinh sau
2 x
a) (B-08) log ; <log6 ”fﬁif) < 0. b) logélog?,w—ﬂ > 0.
c) logglog, %=1 < log1logy 5% otl d) logylogs (Va2 +1+x) > logglogy (Va2 +1—x).
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5.38. Giai ciac phuong trinh sau
a) logs = — 3logyx + 2 = 0.

e) /loggz + /4 —loggz = 2.

)
¢) 2log?z — log®z = 2 — log .
)
g) logs (3% 4 1) logg (372 + 9) = 3.

5.39. Giai cac bat phuong trinh sau
a) log2 (22 + 1) — 3log (22 + 1) + 2 > 0.
c)log, 14 >1+log, (x—1).

e) log, (19 — 27) log, 1952 < —1.

5.40. Giai cic bat phuong trinh sau
a) /logyx + +/log,2 > %.

c) \/loggx—i—log%ﬁ -3 > /5 (logya? — 2).

5.41. Giai cac bat phuong trinh sau
a) log,,64 + log, 216 > 3.

¢) (CD-2012) log,(2x).logs(3x) > 1.

5.42. Giai cac phuong trinh sau
a) x + 2.31°82% = 3.
C) xlog29 — x2.310g293 _ Ilog23'

5.43. Giai cac phuong trinh sau
a) log§x+ (x —4)logox — 2z +3=0.
c) log

5.44. Giai cac phuong trinh sau
a) logy (14 /) = logsz.
c) 3logs (1 + vz + ¢/x) = 2logy /.
e) logy (z2 — 4) + z =log, [8 (z + 2)].

5.45. Giai cac bat phuong trinh sau
a) 3¢ > 11 — 1.
c) 1427+ 4 371 < 67,
e) logrz < logs (v/x + 2).

(132 + 1) + (x2 — 5) log (132 + 1) — 522 =0.

b) log%x—i—log;x =2.

d) log®z® — 201log /2 + 1 = 0.
f) log, (2% + 1) log, (2°+1 +2) = 2.
h) log, (5% — 1) og, (2.5% —2) = 1.

b) logs (z — 1) — 3logs (z — 1) +1 < 0.
d) logy (2 — 1) logy (2°*' —2) > —2.
f) logs (4% + 144) — 4logs2 < 1+ logs (2°72 4+ 1).

b) ¢/logix + logyz* —2 > 0.

d) \/log?/im + logyat — 8 > logﬁ%z.

b) log, (1252) .logysz > 3 + log? .

d) log%x+\/1—4log2%x< 1.

b) 332 4 3log2z — x10g25.
d) log, (z + 3'°867) = logg.

b) log3 (z + 1) 4 (z — 5)logy (x4 1) — 2z + 6 = 0.
d) (z + 2)logs (x + 1) +4 (z + 1) logy (z + 1) — 16 = 0.

b) log;z = logs (2 + V).
d) logs (3 + [2]) = 21l — 4.

f) 4 (x — 2) [logy (x — 3) + logs (z — 2)] = 15 (z + 1).

b) 1+ V15% < 47
d) 4logz+1 _ 610gr > 2.3logz2+2.
f) logy (2% + 1) + logs (47 +2) < 2.

§6. Hé Phuong Trinh Mu & Logarit

5.46. Giai cac hé phuong trinh sau
gyt —27 =5
YL ar—63v42=0"

log, (22 +y?) = 1 + log, (7y)
c) (A-09) { 3w22_£y o :)8 . 2 .

5.47. Giai cac hé phuong trinh sau
logs (x +2) < 3
a) log% (x2+2x—8) zlogélfi '
22 —dx+y+2=0

¢) (D-2010) { 2log, (x —2) —log sy =0~

5.48. Giai cac hé phuong trinh sau
SL){3“2”—392312—96 '
2+ oy +yc =12
) { r+vVr2 -2z +2=3"14+1
PV

5.49. (D-06) Ching minh véi moi a > 0, hé phuong trinh {

237 — E)y2 — 4y
b) (D-OQ) { 4w+2m+1 o .
logy (3y — 1) =z
d) (B-2010) { 4opor gz

log: (y —z) —log i =1
b) (A-o4){x2i;22)5 ay =1
ve—14+2—-y=1

d) (B-05) { 3logg9z? —loggy® =3

(e*+1) (P+y—-1)+z(y-2) =1
Q) { In(l+z)-In(l+y)=2—y
% — 122y + 20y? =0 '

e —eY=In(1+x)—-In(1+y)

y—z=a ¢6 nghiém duy nhét.

34 http://mathgb.eazy.vn



